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PREFACE.

In the preparation of this work the editors have been continually impressed

with the intimate relationship which exists between gynecology and abdominal

surgery. Our associates, competitors, and generous critics, the general surgeons,

will not deny that the great advances made in the gynecologic field have consti-

tuted the very backbone and the marrow of the abdominal surgery of today, and

that pari passu with the labors of the gynecologists have gone the developments

of the surgery of the abdomen at large. These volumes embracing both subjects

are living witnesses of the unity of gynecology and al)dominal surgery in the practical

field, which It is our pleasure to proclaim, as we thus once more assert the unity of

our art and the fraternity of those who practise It.

In planning our work the usual classification of the hand-books has been set

aside. In order to substitute one of greater practical value to the general practitioner,

to the investigator, and to the surgeon.

A considerable section Is devoted to medical gynecology, to meet the needs

of the general practitioner, who will find the Information he requires concentrated

in one section, without being under the necessity of searching here and there through-

out both volumes.

Certain obstetric or gynecologic-obstetric subjects have been included in

our list, such as the puerperal injuries and infections, the treatment of Incomplete

abortion, ectopic pregnancy, and the Cesarean operations. It Is believed that

this will prove not only of practical value to the physician, but will give the general

surgeon practising abdominal surgery without an obstetric training a broader

and fuller view of the subject.

Separate chapters have been devoted to the systematic consideration of the bac-

teriology and the pathology of the diseases of women. Those wishing to Investi-

gate the scientific basis of gynecology will find It suitably set forth in these sections.

We believe that no other monograph on pathology as complete as this has as yet

appeared in the English language.

Other special chapters have also been written upon subjects usually found only

in monographs; such as, operations during pregnancy, operations before puberty,

conservative operations upon the uterine appendages, and the complications of

operations.

Surgical gynecology and abdominal surgery proper have been broadly and

liberally dealt with. We have naturally devoted our especial attention to modern

surgical technic, and have been at pains to provide that the operations themselves

should be profusely illustrated with fresh, accurate, and graphic drawings.
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To prevent the undue expansion of our work, space has been spared by omitting

elementary matters found in every text-book.

The historical development of gynecology and abdominal surgery has been

carefully treated, showing the prominent part played by American surgeons in

these fields.

Concerning the relative advantages of the abdominal and the vaginal route for

the performance of various operations there are still decided differences of opinion.

Here we have presented the claims of the two schools from the affirmative stand-

point, by selecting tried advocates to present each side.

The illustrations have been done by, or under the supervision of, Mr. Hermann
Becker, who has devoted more than four years to his work; almost all the

drawings are from his hand; some have been made by Mr. Max Brodel, and

others.

Three of our collaborators, Drs. Alexander J. C. Skene, Wm. R. Pryor, and

Fernand Henrotin, have died during the preparation of this work. We take

pleasure in presenting to the profession their last contributions to gynecology.

The work is the first in which the attempt has been made to cover both the

fields of gynecology and of al.)dominal surgery. Its subject-matter has been

further broadened by the consideration of medical gynecology, of various practical

subjects usually dealt with only in monographs, and also the gyneco-obstetric field.

We hope that this will make our work unique in its presentation and in its claims

upon the consideration of the profession.

Howard A. Kelly, M.D.,1

Charles P. Noble, M.D.,;'^'^'''"'''-
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Gynecology
AND

Abdominal Surgery.

CHAPTER I.

GYNECOLOGIC TECHNIC.

By Howard A. Kelly, M.D.

Surgical technic is an expression used to cover the conduct of the de-

tails of any surgical operation. By an aseptic surgical technic we designate

the various measures used in the course of an operation to secure freedom from

microorganisms which, introduced into the wounds, are liable to act injuriously

to the patient and hinder the process of wound repair.

Those points in the technic which are peculiar to an individual operation belong

more properly to the description of the operation and will be found there recorded.

A proper appreciation of the principles upon which the technic of aseptic

surgery rests is of necessity associated with some knowledge of pathology and

bacteriology, and the conscientious surgeon should familiarize himself with the

general principles of these fundamental sciences if he would carry out an intelli-

gent, consistent technic. Unless he knows the more common pathogenic bac-

teria, their habitats, portals of entry into the human organism, their mode of

introduction, the lesions they are likely to cause in the human body, their resistance

to germicides, etc., he is not likely to cultivate a technic which is above criticism.

He must bear in mind, too, that the outcome of a bacterial invasion depends upon

a number of conditions relating not only to the particular microorganism under

consideration but to the patient as well. Thus, the number of the bacteria and

their virulence are probably no more important factors in the issue than the con-

dition of the tissues through which they gain entrance, and the individual powers

of resistance to the bacterial invasion. The surgeon must appreciate the neces-

sity of avoiding dead spaces and blood-clots, whenever this is possible, as well

as the risks from tissues poorly supplied with blood, etc. Patients weakened by

disease, fatigue, intemperance, etc., offer less resistance to infection than the

healthy. A wise surgeon also knows that all pus is not equally infectious; he
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will strive, too, to distinguish between the lesions caused by the gonococcus and

those of the more virulent pyogenic bacteria.

A thorough knowledge of a few of these principles should form part of the

ec{uipment of every gynecologist:

Sepsis, Asepsis, Antisepsis.

Sepsis designates the condition produced in the animal organism by the in-

vasion and multiplication of pathogenic bacteria. Asepsis, in a surgical sense,

is the absence of pathogenic bacteria; an aseptic wound is one which remains

free from invasion by these germs in sufficient numbers to disturb the healing

process. Antisepsis designates any active means by which bacteria are destroyed,

removed, or rendered inactive.

The microorganisms most frec|uently concerned in traumatic or wound infec-

tions are the pus-producers, or pyogenic bacteria, the most important of which

are the Staphylococcus pyogenes aureus and albus and the Streptococcus pyogenes.

The Bacillus coli communis, the Klebs-Toeffler bacillus, the Bacillus anthracis,

and other microorganisms, may also cause wound infection. (See chapter on

Bacteriology.)

The conception which once prevailed that a wound becomes infected in much

the same way as an artificial culture-medium, i. e., by the mere entrance of the

bacteria, has been greatly modified by more careful study of the various conditions

associated with the wound infection. There are various circumstances besitles

the mere presence of bacteria which determine the occurrence and course of a

traumatic infection.

The persistence and the multiplication of bacteria in living tissues are resisted

by the properties of the cells and juices of the invaded animal organism. The

utmost care does not serve to prevent the entrance of some bacteria into almost

every wound, and in many surgical operations pathogenic bacteria are present;

owing, however, to their limited numbers, their attenuated virulence, and the

germicidal properties of the tissues they fail to do any harm. It is to the absence

of the more virulent bacteria, as well as to the germicidal properties of living tis-

sues, that we must ascribe the good results often obtained by surgeons in spite of

a faulty technic.

It would, however, be an egregious folly to rely exclusively in surgical technic

upon the germ-destroying powers of the living tissues and fluids of the body, great

as they undoubtedly are and important as it is not to interfere with these natural

germicidal agencies. In a large proportion of the cases in which bacteria have t)een

found in the so-called aseptic wounds, they have been either non-pathogenic or

possessed of little virulence. It is exceptional to find virulent pathogenic bacteria

in wounds without some manifestations of their activity.

The bacteria which give rise to septic disturbances after an operation are im-

ported into the wound, the peritoneal cavity, etc., through the direct agency of
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the operator, assistants, or nurses, or through the air; they are derived from

the bodies or apparel of the operator and his assistants or nurses; from the body

or clothing of the patient; from the dressings, sponges, ligatures, sutures, instru-

ments, water, etc. ; the persons of spectators, or the dust in the air of the room.

It is necessary, therefore, in order to secure an ideal technic, that everything

which comes into contact with the wovmd should be sterile; that the skin of the

patient should be free fi'om bacteria; that no germs should gain entrance to tissue

freshly denuded or into body cavities, wdiich are naturally sterile, from the intestinal

tract of the patient or from other septic foci ; the air of the operating room should

also be free from bacteria. The complete fulfilment of these conditions is, of

course, impossible, but we must ever strive for perfection, and we shall be, at least,

practically successful.

To accomplish the end all instruments, dressings, protectives, ligatures, sutures,

irrigations, gloves, etc., are sterilized; the skin and mucous membranes of the

patient in the neighborhood of the site of operation, and the hands and forearms

of the operator and his assistants, are rendered as nearly germ-free as possible;

the wound and the sterile body cavities are guarded from infection derived from

abscesses, the intestinal tract, etc., by protecting them with gauze, sponges, etc.,

and by subsequent careful cleansing. That the air of the operating room is never

entirely free from bacteria can be readily shown by exposing an agar plate for a

few minutes in the room, when numerous colonies of microorganisms will develop.

These bacteria are, as a rule, saprophytic in their nature and cause little or no

harm when they lodge in a wound; pathogenic bacteria may, however, be thus con-

veyed, and the air must ever be considered as one of the carriers of wound infec-

tion. Bacteria in the air are conveyed largely by dust, more being in the air in

dry and windy weather than when it is wet and calm. The dust of hospitals is

more apt to contain pathogenic bacteria than that of private houses; and opera-

ting rooms in which there are draughts and where the floors and walls are not

kept clean and free from dust are most liable to be sources of air infection. In like

manner the air of cities is more apt to convey infection than country air.

Flies and insects are important agents in carrying bacteria; they should be

excluded from the room, if possible, and, at all hazards, kept away from the wound

and dressings.

Tap water frequently contains bacteria and fungi and, unless sterilized, can

convey infection.

The dangers of infection from air and water are believed to be not nearly so

great as from other sources.

Assuming that the broad general principles underlying aseptic surgery are

understood by the operator, assistants, and nurses, the successful carrying out of

the technic depends upon the most painstaking attention to details. Not only

must each step in the actual operation be conducted in accordance with these

principles, but the preliminary preparation of the patient, dressings, etc., must

likewise be faultless. Each individual employed in the operation, or in the prep-
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aration of tlie patient or dressings, etc., must realize that one error may occasion

a fatal result. To this end, each one should be so carefully instructed in his or

her respective duties that there will be as little confusion during operation as

possible and all errors will he avoided. The hands of those coming in contact

with the wound or the dressings are rightly regarded as the most frequent source of

infection, and as sterilization of the human skin is far from satisfactory, the surgeon

and his assistants must constantly realize this source of danger. They must, in

the first place, anticipate danger by keeping their hands free from all virulent

bacteria by wearing rubber gloves, or using forceps or some similar device in dress-

ing infected wounds, and in examining suspicious cases.

METHODS OF STERILIZATION.

The technic of aseptic siu-gery depends directly upon the sterilization of every-

thing which comes in contact with the wound or body cavity; it is necessary,

therefore, at the outset to consider the methods used to render these objects sterile.

The methods in use are classified as follows:

1. Mechanical cleansina

2. Heat

j Flame.
Dry .1 Cautery.

[ Hot air.

Moist ( ^^"^•
I

\ Water.

I Intermediate (
Alcohol.

\ Various oils, etc.

3. Chemical sterilization.

The selection of the method for the sterilization of a particular object depends
upon a variety of circumstances, such as the nature and properties of the object

to be sterilized and the facilities at hand. For example, although the hot water
ketde is such a convenient mode of sterilization, catgut cannot be subjected to the

action of steam or of boiling water without rendering it useless, though for silk, silk-

worm-gut, and many other olijects, there is nothing l)etter or simpler. The hands,
however, cannot be boiled, so in their case we must be content with mechanical
means of sterilization, or, best of all, protection with rubber gloves. The o-oal

toward which all modes of sterilization strive is some method which will destroy the
most resistant of bacteria and spores, and unless this is accomplished, the method
is more or less imperfect.

Mechanical Cleansing.—Although we cannot hope to render any object
absolutely sterile by mechanical cleansing, it is, nevertheless, a time-honored
method and is still one of the most useful ways of securing asepsis. The method
embraces the thorough washing of dressings, sponges, instruments, etc., before
sul)jecting them to other more acute forms of sterilization; also the shaving of the
skin near the wound, and the scrubbing of the skin of the patient with soap and
water, alcohol, ether, etc., as well as the vigorous use of the scrubbing-brush upon
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the hands and forearms of the operator, assistants, and nurses; also the washing

and scrubbing of clothing, floors, and tables, as well as the walls of the operating

room. The shaving and scrubbing of the skin remove not only most of the bac-

teria present, but, by ridding the superficial layers of the skin of oils and fats,

prepare the way for the chemical germicides which follow, and open up an avenue

by which they can come into contact with the bacteria which lie concealed. In

like manner, were it not for the constant mechanical cleansing of beds, bedsteads,

tables, floors, and walls of wards and operating rooms, wound infections would

occur much more frecjuently than is now the case.

Heat.—Heat is the ideal germicide. iVll known bacteria and the most resistant

spores are surely destroyed in a comparatively short time when exposed to a tem-

perature short of that which destroys vegetable fiber. The form of heat used may

be flame, cauterv, hot air, hot alcohol, oil, steam, or hot water.

Fig. 1.

—

Arnold Sterilizer. Fig. 2.—BoECKMANN Sterilizer.

The flame is used to destroy debris, septic dressings, tissues, etc., and to ster-

ilize certain instruments. It is a convenient means of sterilizing a needle, knife,

or other small instrument, but as it destroys the temper of steel, it cannot often be

used for instruments.

The chief use of the cautery as a germicide is in sterilizing and destroying sep-

tic and necrotic tissues.

Hot air or dry heat is useful in the sterilization of instruments, te.st-tubes, liga-

tures, and sutures, as well as dressings, where it is not convenient or feasible to

use boiling water or steam. Its chief application is in the preparation of catgut,

test-tubes, and dressings. The temperature of dry heat required for the destruction

of the more resistant spores is considerably higher than the boiling-point of water,

so that vegetable and animal fibers, especially the latter, are liable to be injured

by this mode of sterilization.
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The application of heat by means of alcohol and oily substances is of use chiefly

in preparing suture material of animal fiber.

Sleam is one of the most useful of all methods of sterilization, because it is

both easily applied and quite effectual as a germicide. The ordinary bacteria

are destroyed by subjection to steam for a short time. Spores, however, sometimes

resist the action of steam to a remarkable degree, and it is simply impossible in

bacteriologic work to render culture-media sterile by the ordinary fractional

(repeated at intervals)

'^^^ sterilizations.

In the order of their

sterilizing value the kinds

•- ^^^— - -^SM of steam used are the fol-

lowing: (a) quiescent,

simple steam; (b) live

steam, circulating steam;

(c) steam underpressure,

where both tension and

temperature are greater

than witli ordinary

steam. T.ive steam is

more efl'ectual as a ger-

micide than ordinary

steam, but it is incapable

of destroying the spores

of some bacteria.

The well-known Ar-

nold, Rochester, or

Boeckmann sterilizer, or

one similarly constructed,

can be readily trans-

ported and is cheap and

effectual. In the Arnold

sterilizer the steam, gen-

erated in a shallow re-

ceptacle containing water

by means of a Bunsen burner or a stove, passes through a tube into a chamber

containing the articles to be sterilized. This chamber is surrounded by a tin or

copper jacket in which the steam condenses after circulating through the inner

chamber. The water of condensation then drops back into the receptacle from

which it started.

The Rochester sterilizer is somewhat similarly constructed, except that the

steam escapes without condensation, and after the articles are sterilized, they can

be dried by turning the .steam off from the inner chamber while it still continues

Fig. 3. -Instrument Sterilizer Attached to gab on RUiHT; Trays
BELOW.
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to circulate in an outside jacket. In all these sterilizers the articles to be sterilized

are subjected to the action of live steam at the pressure of the atmosphere. At a

high altitude, where water boils at a lower temperature than 212° F., all forms of

sterilizers constructed upon this principle lose in effectiveness.

In hospitals, as well as in private work, where it is available, the use of steam

under pressure is always best. Under the atmospheric pressure at the sea-level,

steam has a temperature of 212° F.,

while with an additional pressure of

15 lbs. to the sc(uare inch the tem-

perature becomes 240° F. and the

generated steam is proportionately

more effectual as a germicide. The

most resistant spores when subjected

to the action of steam at such a tem-

perature are destroyefl in fifteen to

twenty minutes. In all sterilizers

the air in the sterilizing chamber

must be replaced by steam, as the

former at the temperature of steam

is not nearly so germicidal as the

latter. All dressings should be

thoroughly dried after sterilization,

before packing them away for future

use.

The Kny-Sprague sterilizer is

commonly used in America where

steam under pressure is available.

It consists of a cylindric chamber

surrounded by a steam jacket, and

with valves opening into the outside

air and into the steam jacket. The
steam jacket is partly filled with

water, which is heated either by gas

jets beneath it or by coils of pipes

in which the superheated steam

from a neighboring boiler circulates.

Indicators register the pressure of steam and the height of the water; there is

also a safety-valve. To use the sterilizer the articles to be sterilized are placed

in the central chamber and the heat started. A stop-cock, communicating

with the outside air, is then opened so that the air in the chamber is driven out with

some escaping steam. As soon as the steam escapes freely from the stop-cock it is

shut ofi', when the pressure in the chamber begins to rise, as indicated on the dial;

as soon as it registers 15 lbs. any excess steam escapes by the safety-valve. When

Fig. 4.

—

Sterilizer for Dressings, Basins, etc.



s GYNECOLOGIC TFXHNIC.

the articles have been steriHzed in this way for a sufficient time the communicating

cock between the outer and inner chambers is closed, the cock communicating

between the inner chamber and the outside air is opened, and the articles are

dried by the heat of the outer chamber. The only objection to such a sterilizer

is its expense.

The following articles are best sterilized by steam :
dressings, towels, gowns,

silk suture material, silkworm-gut, metal sutures, solutions of salt, boric acid, etc.,

gauze impregnated with iodoform and other chemicals, infected clothing, metal-

ware, and a few articles made of glass. Most glassware, as well as rubber and

leather articles, cannot be sterilized without injury, and some solutions, such as

cocain, collodion, and others, are injured by it. The dressings and other articles

should not be packed too compactly, nor should tlie individual packages be too

bulky, as the steam must come into intimate contact with every part of them.

The time required for sterilization depends upon several conditions, as, for mstance,

the compactness and bulk of the articles,

the amount of pressure, and the resistance

of the bacteria present. At a temperature

of 240° F. all bacteria freely exposed to

steam are destroyed in fifteen to twenty

minutes, but to allow for the time required

to penetrate dressings, etc., the process

should be extended to an hour.

Boiling imfcr is an effectual and con-

venient means of sterilization and can be

used for nearly all purposes where steam

is employed. Its effectiveness, with the

addition of carbonate of soda, is equal to

that of live steam. It is not advisable, for manifest reasons, to use this method for

ffauze, dressings, clothing, and similar articles. It has the advantage of convenience,

for in private practice and in emergency cases it is nearly always possible to obtain a

vessel in which instruments, ligatures, gloves, and dressings can be lioiled. The ad-

dition of 1 per cent, sodium carbonate to the water is sufficient to considerably

enhance its sterilizing power when boiling. The soda is supposed to act by dis-

solving the protective capsule of the spores. The soda solution has the additional

advantage of preventing instruments from rusting.

A convenient vessel for boiling instruments is a long, narrow metal vessel

resembling a fish kettle, 3 or 4 inches deep, with a well-fitting top. The heat can be

applied by means of Bunsen burners, or the vessel may be placed directly on a

stove, or over a fire.

As a fixture in the operating room, it is convenient to employ a rectangular

receptacle, about 1.5 inches in length by 8 inches in width and G inches in depth,

made of sheet bronze, polished on the outside, and coated internally with pure tin

over which a coating of nickel is deposited. The cover of the vessel opens in " slip

V
Fig. 5.

—

Fish Kettle for use in Stkrilizing In

strumf-xts in private housks.
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hinges," and two perforated metal trays serve to hold the instruments in the ster-

ilizer. Water can be turned into and out of the sterilizer, and is heated by steam

pipes or Bunsen burners. The instruments are then immersed in a 1 to 2 per

cent, solution of carbonate of soda, which is brought to the boiling-point and kept

there from five to fifteen minutes.

Chemical Antisepsis.—Chemical germicides, wdiile not so valuable as once

anticipated, follow heat and mechanical cleansing on the list, and are necessary

to nearly every operation. In combination with mechanical cleansing, the use

of chemical antisepsis is still in vogue in the preparation of the skin of the patient

as well as the hands and forearms of those who take part in the operation. Chem-

ical agents are also extensively used in the preparation of catgut, kangaroo-tendon,

sea sponges, etc. They are, moreover, of great value in the irrigation and cleans-

ing of septic wounds, tending to check or to control decomposition. One of the

most valuable fields for their employment is in the disinfection of rooms, beds,

bedsteads, furniture, sinks, feces, and sputum. Their value was clearly shown

in the early antiseptic period of surgery, but the increasing tendency of our day is

to dispense with them. While many of these antiseptics have, under favorable

conditions, powerful germicide properties, these properties are so frequently modi-

fied by circumstances that, when it is feasible, they should be replaced by heat.

Thus, while in experimenting in the laboratory the bacteria may readily be destroyed

when directly exposed to the action of the antiseptic, in a surgical operation many
things may combine to interfere with such an idea! contact. The bacteria under

these circumstances, for example, are frequently protected from the solutions or

gases by a coating of oil or fat; again, the very numbers of the bacteria or the

quantity of extraneous matter present may hinder the antiseptic from coming in

contact with the germs, or, in many instances, chemical combinations are formed

with the secretions which render the drug inert.

Chemical antiseptics may be applied as powders, solutions, or gases; the prin-

cipal drugs in use are the following:

Bichlorid of mercury is one of the most useful in the whole series. It occurs

as a white, crystalline, odorless powder, soluble in 16 parts of cold water, in 3

parts of alcohol, and very soluble in ether and the volatile oils. It is a powerful

poison and vigorously corrodes steel and other metals,—disadvantageous quali-

ties which, to some extent, restrict its use in surgery. It combines with the alkahne

carbonates, albumin, and the earthy substances to form inert precipitates. A
mercuric watery solution is said to lose its strength on standing, especially if ex-

posed to light. It is usually handled in small quantities, in tablet form, mixed

with ammonium or sodium chlorid.

According to the experiments of Kronig and Paul,' mercuric chlorid loses its

germicidal properties to a marked extent in the presence of chlorids, bromids,

iodids, and hydrochloric acid. These experimenters apparently demonstrated

' Kronig, B., u. Paul, Th.: "Die chemisclien Grundlagen der Lehre voii der Giftwirkimg und
Disinfektion," Leipzig, 1897.
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that the form in which the tablets are generally furnished markedly diminishes

the antiseptic value of the drug, and that many other substances, commonly asso-

ciated with sublimate solutions, such as common salt and salt solution, cause a

great loss of power in its bactericidal properties.

Solutions of the strength of 1 part of mercuric chlorid to 500 to 5000 parts ot

water are those commonly used. The customary strength for the disinfection of the

skin, dishes, etc., is 1: 1000. The solution should l)e made with distilled water,

or, if that is not feasiljle, at least with filtered water, for the reasons just given.

The addition of some brilliant coloring-matter to the tablets is desirable, to pre-

vent the solutions being mistaken for other substances.

Bichlorid of mercury solutions should not, as a rule, be used in clean wounds,

as thev produce superficial necrosis of the tissues and thus actually interfere with

healing. It is verv irritating to all serous and mucous membranes and conse-

quently should not be used in the peritoneal cavity, bladder, or rectum. Poison-

ous symptoms may occur from the use of bichlorid solutions in the form of wet

dressings, douches, or irrigations, and we must ever bear in mind that many indi-

viduals have an idiosyncrasy for merciuy.

Carbolic acid, so extensively used by Lister and his disciples in the era of anti-

septic surgery, is of comparatively infrequent use at the present time in gyneco-

logic operations. It is not so actively germicidal as chlorin, corrosive sublimate,

formaldehyd, and other antiseptics, but it has several valuable properties, namely,

it permeates oily substances, retains its stability, does not act injuriously on steel,

is a good deodorant, causes slight local anesthesia, and is not very expensive. Its

disadvantages are an inferior germicidal power, an injurious local action on the

skin and other surfaces of the liody, and a liability to absorption and the produc-

tion of poisonous constitutional symptoms, notably affecting the kidneys and pro-

ducing smoky urine.

Chlorin is perhaps the most powerful chemical antiseptic used in surgery, but

owing to its excessively irritating, poisonous properties its use is largely restricted

to the disinfection of feces, sinks, urinals, etc. It is used in some clinics for hand

and skin disinfection, and it would be much more generally used were it not for the

dermatitis which it sometimes causes. The gas is usually liberated from chlor-

inated lime or hydrochloric acid by chemical action, and may be allowed to act

directly on the skin or article to be disinfected, or it may be applied in the form

of chlorin water. Owing to the extreme irritation which it produces when it

comes in contact with the conjunctiva and the respiratory tract, the preparation

of the gas should take place under a hood.

Formaldehj/d.—This gas or its solution in water (formalin) is a powerful germi-

cide, only slightly poisonous to man. As a germicide it is estimated to be as effi-

cient as corrosive sublimate, and its volatility makes it available for purposes for

which the latter is not suited. It is used either as formalin, containing 40 per

cent, of the gas, or the gas is obtained by heating paraform, a solid polymer of

formaldehyd. Formalin is thought to be a more efficient germicide than the gas,
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and is used in diluted form for the sterilization of catgut, instruments, clothing,

etc. The gas is principally used for the disinfection of furniture and rooms, and is

the most efficient germicide for this purpose which we posse.ss.

Permanganate of potash, oxahc acid, lysol, creolin, salicylic acid, and boric

acid all have their uses in the technic of aseptic gynecology. Permanganate of

potash and oxalic acid are used chiefly in the disinfection of the hands. The re-

maining substances are used mainly for washes, douches, and irrigations.

Hydrogen peroxid, at one time mo.st popular in the treatment of suppurating

wounds, is still used to some extent. Its germicidal power is probably feeble,

but as a deodorizer and cleansing agent for foul and suppurating wounds it is

valuable. A vigorous ebullition of gas takes place when it comes in contact with

pus or blood, and when applied in a cavity with a small outlet the pressure gener-

ated may break loose adhesions which shut off the general peritoneal cavity and

thus do harm. Accidents of this sort have actually occurred. The strength of

the watery solution commonly used is 3 to .5 per cent. It is frequently combined

advantageously with mercuric chlorid or other germicides.

Alcohol is a valuable preservative agent with slight germicidal properties. Its

chief use in gynecology is to preserve and harden pathologic specimens as well

as to prepare the hands of the operator and his assistants, and the skin of the pa-

tient before operation. By hardening the ti-ssues it serves to fix the cells in the

superficial layers of the skin and thus prevent their being rubbed off during opera-

tion. Dilutions of 50 to 70 per cent, are supposed to have greater bactericidal

properties than absolute alcohol.

Ether is chiefly used in removing the oils of the skin, and the water and oils in

catgut, thus preparing the way for sterilization.

Salt solution, or a solution of sodium chlorid in distilled water of the strength

of 0.6 per cent., is not actively germicidal, but is one of the most useful agents which

we possess in combating sepsis, in irritating wounds, serous or mucous surfaces,

and in repleting the circulatory system which has suffered a loss of blood. It is

prepared by adding 6 grams of pure sodium chlorid to 1 liter of di.stilled water.

The solution is filtered and sterilized either in the autoclave or by fractional ster-

ilization, and is preserved in Florence flasks who.se necks are stoppered with non-

absorbent cotton covered with gauze, the latter being securely tied beneath the flange

of the neck.

For mechanical irrigation of clean wounds, serous or mucous membranes,

salt solution is of great value. Being non-irritating it can be used freely in wounds

and in the peritoneal cavity, where even considerable quantities may be left in the

expectation of a rapid absorption in cases of the loss of much blood. The saline

solution is likewise useful in dissolving blood-clots and in cleansing blood-stained

tissues during an operation. It is used with very great benefit, either intravenously

or subcutaneously, in the treatment of shock, hemorrhage, sepsis, and other un-

toward conditions arising during an operation.

A number of antiseptic powders are used in gynecology, the chief of which are
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iodoform, boric acid, calomel, oxid of zinc, siibnitrate and subiodid of bismuth.

These are used as dusting-powders, in ointments, or impregnated in collodion or

gauze. Of these, iodoform, subnitrate of Ijismuth, and boric acid are the most

used.

Iodoform is a light yellow powder of peculiar odor; it is soluble in ether,

alcohol, chloroform, in certain oils and fats, but not in water. When applied to

a foul wound it is supposed to undergo a partial decomposition, iodin being

liberated. It was thought at one time to be actively germicidal, but recent inves-

tigations seem to disprove this. On account of its apparent lack of germicidal

power, of its disagreeable odor, and the fact that it occasionally produces symp-

toms of poisoning, its use is growing more restricted. Its principal use now is in

making iodoform gauze, but it is also used when mixed with boric acid as a dusting-

powder to wounds or incorporated in collodion.

Boric acid is slightly germicidal and is largely used as a dusting-powder and

in solution for irrigating. It is not at all irritating to mucous membranes and is

not poisonous.

The subnitrate and subiodid of bismuth are used somewhat extensively as

powders and impregnated in gauze as tampons and drains.

Ointments are seldom used in operative gynecology but are, at times, useful

to protect the skin or mucous surfaces from foul or irritating discharges.

Sterilization of Water.—Water is sterilized by boihng under pressure or by

fractional sterilization. As it is desirable to have it free from foreign matter, it

should be either filtered or distilled, preferably the latter. Fihering does not free

it from the salts which are in solution. In private practice, away from hospitals,

it is impracticable to carry out the ideal methods of sterilizing water, and it suf-

fices to boil it in a clean vessel for one hour shortly before the operation. A por-

tion of the boiled water is then allowed to cool, and it can be transferred to other

vessels by means of a sterile cup or dipper. In hospitals covered vessels are used

in which water is boiled and in which the water is allowed to remain until used.

A convenient method of sterilizing water for hospital use is by means of two

copper reservoirs, each holding 60 to 70 gallons and heated by gas jets or a steam

coil. The water from the tap is first filtered and then boiled for one hour under

pressure, when the water in one reservoir is allowed to cool. Gauges show the

height of the water in the reservoirs, and thermometers register its temperature.

Air filtering valves on top of the cylinders provide for the entrance of pure air as

the water is withdrawn. A number of sources of contamination are present in

these contrivances,—for instance, the water in the glass gauges is not raised to

the boiling-point on account of the want of free circuhition, and unless this is rem-

edied each time by allowing the boihng water to flow in and out of the tube, it is a

focus from which bacteria contaminate the whole supply. Another source of

contamination is the escape pipe. An attempt to sterilize this should be made

by allowing several gallons of the boiling water to flow out of the pipe prior to use.

The escape pipe can then be covered with sterile gauze.
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To be rendered absolutely sterile and to remain so until used, water should be

prepared as described for salt solution in flasks which are stoppered with absorbent

cotton. The flasks are kept in a place free from dust until needed.

Sterilization and Preservation of Instruments.—No part of aseptic surgical

technic is more important than the sterilization of instruments. To facilitate

cleansing, a preference should be given to the simplest form of instruments. Joints,

corrugations, and rough surfaces on the handles should l)e avoided as much as

possible, and, when feasible, the instruments should be made of materials which

allow sterilization by boiling.

The locks of scissors, forceps,

clamps, etc., should be con-

structed so that the halves can

be readily separated and be

cleansed. After operations the

instruments are first scrubbed,

and then boiled, wiped dry,

polished if necessary, and finally

rubbed with a cloth containing

a little vaselin, to prevent rust-

ing.

Before every operation the

proper instruments are selected

and wrapped in a towel for ster-

ilization. They are then boiled

fifteen minutes in a 1 per cent,

carbonate of soda solution.

Needles are wrapped separately

in gauze. The blades of knives

are wrapped in absorbent cotton

and the knives are boiled five

minutes. After being lifted out

of the sterilizer the soda is

washed out by pouring sterile

water over the instruments,

which are then placed in a dish containing warm sterile water.

Only the hands of the operator and his assistants should touch the instruments

after they have been boiled. When an instrument has been contaminated it should

be washed and resterilized. For this reason it is desirable to have duplicates of

many of the necessary instruments ready for the operation.

Rubber tubing, rubber gloves, glass and rubber catheters, can be sterilized

by boiling in the same manner as instruments. The flexible urethral catheters,

which are made of silk and coated with varnish, are sterilized by washing in a bi-

chlorid of mercury or formalin solution and are boiled two minutes just before

Fig. 6.

—

Hot and Cold Water Sterilizer.
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using, as prolonged boiling renders them useless. On account of this imperfect

method of sterilization it is safer to discard a catheter after it has been used in a

septic case. The experiments of Nancrede and Hutchings show that it requires

two minutes' boiling to sterilize catheters which have been infected with the pyo-

genic cocci, and four and a half minutes when the bacillus coli communis or bacillus

pyocyaneus were the infecting organisms. Bichlorid of mercury and formalin

sterilization was found unsatisfactory.

Ligatures and sutures are made of silk, silkworm-gut, catgut, kangaroo-

tendon, silver wire, and horsehair.

Catgut and kangaroo-tendon approach the ideal suture and ligature material,

as they are absorbed Ijy the tissues in a comparatively short time and, there-

fore, are less likely to cause troublesome sinuses and suppuration. The great

ol)]'ection to their use is the difficulty met with in their sterilization.

Silk, silkworm-gut, silver wire, and hor.sehair, on the contrary, are not absorbed,

or at least very slowly, and in a certain number of cases, when buried, either be-

come infected and cause abscesses and sinuses, oi-, by the irritation and pain they

set up, create the necessity for their removal. This group has the advantage of

being more easily prepared, more readily and firmly tied, and these atlvantages along

with their smaller bulk are the reasons why many surgeons use them largely, to

the exclusion of absorbable sutures.

Silk in several sizes is still needed in gynecology. The best cjualitv of sur-

geon's twisted silk is used. The common sizes are Nos. 1, 2, 2tj, 3, 4, and 5. The
fine silk is used in suturing delicate structures like the bile-ducts and ureters and

for hgating small vessels. The Nos. 2 and 21 are used for ligating vessels, sutur-

ing, and making carrier loops for needles. The larger numbers are used in

ligating large blood-vessels, pedicles of tumors, and to serve as tractors.

A convenient method of preparing the .silk for use is to wind it on glass spools

either in one long piece or cut into convenient lengths (10 to 1.5 inches). Several

of these spools are placed in a heavy glass ignition tube, the tubes are loosely

plugged with non-absorlient cotton, which is in turn held in place by a piece of

gauze tied beneath a flange on the tube near its mouth. The silk is sterilized

in the usual manner by steam. The tubes after sterilization should be dried and

kept in a clean, dry place.

If it is necessary to remove but one spool of silk from the tube, the gauze is

taken out, the cotton plug carefully lifted without touching the mouth of the tube,

and upon tilting the latter the spool rolls out. The plug is then replaced until

another spool is needed. After the day's work the tubes so opened are safest

when refitted with the gauze coverings and resterilized. When subjected to

more than one sterilization, however, silk is liable to lose somewhat in strength.

Black silk is convenient for intestinal sutures and for ligating small vessels. A
strong objection to the use of silk as sutures is its capillary action, by means of

which infection may be carried from a surface deep down into tissues previously

sterile.
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Silkworm-gut is largely used, especially in closing wounds. It is stronger

than catgut, is non-absorbable, Ijecomes pliable when placed in hot water, and

its smooth, homogeneous surface renders it less lial>le than silk to convey infection

along the suture tract. It is prepared by twisting a dozen or more strands into a

bundle, which is placed in an ignition tube, and sterilized like silk. JAke silk it

may be boiled again before using. It has been found unsuitable as a buried suture

and practically abandoned.

Silver wire is used in a number of clinics for closing external wounds. The

antiseptic properties of silver, although feeble, undouljtedly exercise an inhibitive

action on the growth and multiplication of bacteria. This is a recommendation

for its employment, and many of its advocates claim that even if the wound sup-

purates, the sinus will heal without the removal of the silver. Clinical experience

shows us that many silver sutures have to be removed either l)ecause of the per-

sistence of a sinus or because of the irritation and pain associated with their presence.

Two or three sizes are used. The wire is sterilized by boiling. The heavy sizes

are fastened by twisting. I have found a light size, which can be tied like a thread,

valuable in fine plastic work.

Horsehair is seldom used in gynecology. It is cut into proper lengths and

then washed with soap and hot water and rinsed with alcohol. It shoukl be sub-

jected to steam sterilization before using.

Catgut, when sterile, strong, pliable, and not too readily absorbed, approaches

the ideal suture and ligature material. Applied as a ligature or suture it fulfils its

mission in the tissues and is then absorbed. It is this absorption or disappearance

in the tissues which renders it so valuable, for when catgut is used there is no for-

eign substance left in the wound to cause a persistent fistula or to demand subse-

quent removal in consequence of irritation and pain. The objections to its use,

however, are several, viz., it is weaker than silk or silkworm-gut, and a larger

suture must be used, which unfits it for very fine work; it is more liable to slip in

tying than silk, and consequently in ligating large vessels, and pedicles of tumors, or

in approximating elastic and resistant surfaces, as after the removal of an inter-

stitial fibroid tumor, there is more danger, in the hands of a neophyte, of secondary

hemorrhage. Several sizes are employed and are numbered by the dealers from

double zero, the smallest, to No. 4, which is very large. The sizes most used are

Nos. 1, 2, and 3. Before using catgut it should be slightly moistened to make it

pliable, but not enough to swell it out.

The sterilization of catgut is so difficult that many methods have been devised,

all of which are more or less unsatisfactory. Two conditions must be fulfilled in

order to sterilize it effectively; several other conditions ought to be met, if possible.

Let us look at them

:

(1) The catgut must be absolutely sterile and (2) it must be strong and pliable.

After meeting these conditions an ideal method of catgut preparation ought to

try also to meet these as well: the method should not take too much time and

close attention ; the gut should not be swollen ; it should be possible to keep it in a
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form easily transportable and not readily contaminated, and it should be free

from any poisonous or irritating substances by-products of sterilization.

The various methods of catgut sterilization depend upon the application of

heat and chemicals. The great problem in applying heat is not to impair too

much the strength of the gut. Chemical sterihzation is extremely uncertain, and

no method of the kind has yet been discovered which is beyond criticism, so far as

its germicidal properties are concerned. A combination of heat and chemicals is

used by some operators, but these methods are, as a rule, open to the same objec-

tion. Catgut cannot be boiled in water or subjected to steam .sterilization with-

out having undergone previous hardening, when it is apt to be spoiled. The

bacillus anthracis, the spores of which are very resistant, has been found in catgut,

and a few cases of infection have been caused by this dreaded organism. Boiling

for a few minutes does not with certainty destroy these spores, when they are lodged

in the interior of larger sizes of catgut. Boiling in alcohol at a temperature of

212° F. also will not with certainty kill all spores; hence such methods are to be

reckoned unreliable. The most efficient methods of applying heat are two in

number, viz., (1) liy subjecting the catgut to dry heat; (2) by the use of oily

substances with a boiling-point higher than water. In both these methods it is

absolutely essential, in order to preserve its strength, that the catgut should be

thoroughly dried liefore subjecting it to a high temperature.

The Dry Heat Method.—This method, which was originated by Reverdin,

has been extensively used and fulfils the first condition, ;'. e., it renders the catgut

certainly sterile. The difficulty is in applying the heat so as not to render the

catgut unfit for use.

It consists in heating the catgut slowly in a dry air sterilizer to 150° C and

keeping it at this temperature for two hours. The method requires close atten-

tion in regulating the heat, and the catgut is not as strong and pliable as that ster-

ilized by the cumol method.

Kronig's Cumol Method.—The following description is quoted from Miller:^

"The cumol method of catgut sterilization, first used by Kronig and modified by

Clark and Miller, proved to be perfect as regards its germicidal properties, and,

when properly carried out, gave strong, pliable catgut. . . . Cut the

catgut into desirable lengths, 35 to 40 cm., wind it into small coils or rolls each

containing eight to ten strands (it should not be tied, or only loosely). It is then

heated slowly (at least two hours) to 85° C. in a dry air sterilizer and kept at this

temperature, approximately, for two hours. After thorough drying, it is placed

immediately in a metal vessel containing cumol (which should cover the catgut)

and this is heated over a sand-bath to 105° C. and kept at this temperature for one

hour. The cumol is then decanted, and the excess left in the catgut is evaporated

by leaving the ves.sel over the sand-bath for one hour longer, the flame having been

removed. The rolls of catgut are then placed in wide-mouthed, sterile test-tubes,

Miller, G. Brown: "The Sterilization of Catgut," Johns Hopkins Hospital Bulletin, Sept.,
1900, vol. xi, No. 114, p. 225.
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a few rolls in each tube, and these are kept in a covered vessel for use as desired.

A convenient apparatus for the cumol sterilization has been devised by Clark.

The principal points to be observed are as follows: the catgut must be perfectly

dried before subjecting it to the high temperature of boiling cumol, and care must

be taken that the vapor of cumol, which is heavier than air, does not come into con-

tact with the flame or red-hot metal. If catgut is not perfectly dried it will become

brittle in boiling. To prevent the cumol from taking fire the sand-bath must be

a wide one, extending at least 3 to 4 inches beyond the flame on all sides, and the

vessel containing the cumol should have a tightly fitting top with a corked opening

for the thermometer, and an escape tube, by means of which the gaseous cumol can

be conducted away from the flame. Any device by which the vapor is prevented from

rolling over the sides of the vessel will answer. It is well to place the catgut before

drying in a suitable wire basket and surround it with filter paper. The basket with

its contents is transferred from the drying apparatus to the cumol. This device

prevents the catgut from coming in contact with the sides of the vessel. The

method of cumol sterilization has been used for five or ten years in the gynecologic

department of the Johns Hopkins Hospital with perfectly satisfactory clinical re-

sults. The objections to its use are the time and care required in carrying it out.

The cost is relatively small, as very little cumol is lost each time and the Hquid can

be used repeatedly.

" The No. 3 catgut is completely absorbed in the skin in ten days, and loses much
of its strength in six to seven days. For ordinary purposes this time is sufficiently

long, but in the closure of hernia^, abdominal incisions, etc., a longer time for its

absorption is desired. I have taken advantage of the well-known fact that catgut

soaked in formalin requires a longer time for its absorption to overcome this diffi-

culty. The No. 3 catgut is soaked in a 4 per cent, formaldehyd or a 1 per cent,

formalin solution for eight hours ; it is then washed several hours in running water,

dried and sterilized by the cumol method. Catgut so treated is as strong as ordi-

nary catgut and rougher on its surface, which is no objection in tying. I have

tested the time required for its absorption in a large number of cases during the

past eight months and find it to be from fourteen to eighteen days.

My method is to take the large rolls of catgut as they come from the dealer, cut

the threads which bind them, place them on a cylinder, which they fit loosely, and

soak them in formalin. After ten hours they are removed from the formalin and

placed in running water for ten to twelve hours. They are then wound in a loose,

wide, gauze roller bandage and dried in the sun, or before a hot air draught. The
process after that is the same as described in the cumol method."

Perhaps the simplest and most satisfactory method of sterilizing catgut is that

devised by Bartlett.' This method yields a beautiful reddish-amber, somewhat

elastic, strong gut. The method of preparation is free from danger, as the albolene

'Bartlett, Willard: "A Simple Heat-method of Sterilizing and Storing Catgut," Preliminary
Report, Interstate Med. Jour., 1905, vol. xii, p. 270.

VOL. I.—

2
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S'Stands the high temperature necessary for the sterihzation, 160° C. (320° F.)>

without the formation of any of those explosive gases which make the cumol method

dangerous, and call for the most extreme care throughout with tlie constant assur-

ance that the apparatus is in a perfectly satisfactory condition. Bartlett thus

describes his method

:

(1) "The strands are cut in convenient lengths, say thirty inches, and made into

little coils about as large as a silver (juarter. These coils in any desired number

are then strung like beads on a thread, so that the whole quantity can be conve-

niently handled by simply grasping the thread.

(2) The string of catgut coils is dried for one hour at a temperature of 1S0° F.

and then for a second hour at 220° F., the change in temperature being gradually

accomplished.

(.3) The catgut is placed in liciuid albolene, where it is allowed to remain

until perfectly ' clear,' in the sense that the term is used in the preparation of histo-

logical specimens. This is usually accomplished in a few hours, though it has been

my custom to allow the gut to remain in the oil overnight.

(4) The vessel containing the oil is placed upon a sand-bath and the tempera-

ture raised during one hour to 320° F., which temperature is maintained for a

second hour.

(5) By seizing the thread with a sterile forceps the catgut is lifted out of the

oil, and placed in a mixture of iodin crystals, one part, in Columbian spirits (de-

odorized methyl alcohol), one hundred parts. In this fluid it is stored permanently,

and is ready for use in twenty-four hours; the thread is then cut and withdrawn.

It seems to me important that the gut should be thoroughly 'cleared' before

the oil is heated, in order that we may thus be certain that the temperature of the

center of the strand becomes as high as that of the oil outside. It may be noted

further that I do not remove the oil from the gut before placing it in the storing

solution. This is done purposely, since catgut which is perfectly free from oil is so-

very sensitive to the action of water that it reatlily untwists and becomes tangled

after it is used in a wound but a few moments. This storing fluid simply takes

off enough oil from the exterior of the strand so that it is not too slippery for use,

and the albolene being a bland, non-irritating substance, there is no reason why it

cannot be safely left in the gut. The iodin rapidly permeates the strand; the same

will be foimd stained black after a few hours, and consecpiently the siu'geon will

have the assiu'ance that he is introducing an antiseptic as well as a thoroughly

sterile sutiu'e material."

Another method of causing catgut to resist absorption is by chromicizing it.

The method of preparing chromicized catgut is as follows: The catgut, after hav-

ing been freed from fat by being washed in ether, is treated to a bath of a 4 per

cent, acjueous solution of chromic acid, in which it remains twenty-four hours. It

is then sterilized according to the method in use at the particular clinic. , Catgut

so treated is absorbed in from three to six weeks. Some observers claim, however,
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that the chromic acid causes irritation and perhaps necrosis of the tissues in its

neighborhood and that the catgut in consequence causes trouble.

Kangaroo Tendon.—Tlie tendon from the tail of the kangaroo is largely used

and makes an admirable suture material. It is stronger than catgut and less apt

to come untied. Many surgeons use it almost exclusively in closing celiotomy

wounds and in approximating the fascia and muscles in operations for hernia.

Like catgut, the chief objection to its use is the difficulty in sterilizing it. It is

less apt than catgut to contain resistant spores of pathogenic bacteria, and anthrax

spores which occur in catgut are, perhaps, never found in kangaroo tendon. Marcy,'

who originated this form of suture, uses the tendon from the tail of the small kan-

garoo. The tendon, which is taken when the animal is killed, is dried in the sun

and kept dry until sterilized. He then softens it in 1 : 1000 bichlorid of mercury

solution, after which he separates and selects the tendons. These are then soaked

in a 2 per cent, formalin solution, chromicized, and preserved in a carbolic ster-

ilized linseed oil. When used, the carbolic acid is removed by soaking the tendon

half an hour in a warm mercuric chlorid solution. It is rjuite expensive, and this,

together with the unreliability of the method of sterilization, prevents its more

general use.

Surgeon's gauze, or cheese-cloth, is largely used as dressing for woimds,

tampons, or drains, and as sponges or pads to use during operation. As dressings

for wounds it is cut into convenient sizes and made into parcels of several layers

in thickness. The gauze tampon, or drain, is made of various lengths and widths,

and is frequently impregnated with iodoform, subnitrate or subiodid of bismuth,

bichlorid of mercury, carbolic acid, or .other chemicals. When used as sponges

or pads the gauze is folded into sizes to suit the operator, and the edges can be

sewed, or left so that the gauze can be unfolded.

Practically the only chemical impregnated into gauze in gynecology is iodo-

form. The manner of preparing iodoform gauze is as follows:

Iodoform Gauze.—A half pound of iodoform powder is mixed with 4 ounces

of glycerin. Two liters of thick soapsuds, prepared from Castile or some other

pure soap, and the glycerin and iodoform are stirred together. The rolls of gauze,

which have been previously moistened in a weak sublimate solution, are satu-

rated with the iodoform mixture and sterilized by steam. The corrosive sulilimate

in the gauze apparently prevents the decomposition of the iodoform when it is

sterilized.

Absorbent cotton, or common cotton cleaned and deprived of its oil in order

to render it absorbent, is largely used in gynecology for the purpose of absorbing

discharges, and as a filter when applied to protect wounds. It is also used to pro-

tect and pad bony prominences, to fill out depressions in the alxlomen and else-

where, and to make pressure over rather large areas. Cotton covered with gauze

'Marcy, Henry O.: "Kangaroo Tendon.s," Transac. Amer. Assoc. Obstet. and Gjaiecol.,

Phila., 1891, vol. iv, p. 185.
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is also used to keep the intestines out of the field of operation and to protect them

from infection when septic cavities are opened. These pads are made into various

sizes and shapes according to the ideas of the individual operator. Cotton cov-

ered with gauze is, at times, used as a substitute for sea sponges, and pledgets of

various sizes are used for making applications, as well as for taking up fluid m

cavities, such as the bladder or kidney.

Towels made of rather coarse and inexpensive material are used in large num-

ber, both for protecting the field of operation, instruments, dressings, etc., and foi

the hands of the operator, assistants, and nurses. For the purpose of keeping

the immediate field of the operation aseptic they are extremely useful, as they can

be much more readily changed than sheets. For the purpose of sterilization they

are conveniently made into packages of six to twelve and placed in a cover made of

heavy cotton cloth, in which they may be kept until used.

Silver foil, on account of its non-irritating and mildly aseptic quahties, is

valuable as a protective dressing to clean wounds as well as to superficial raw

surfaces. It is sterilized either by steam with the dressings, or by dry heat.

Collodion is used by many persons to form an occlusive dressing. The solu-

tion should contain an antiseptic, as collodion cannot be sterilized by heat.

Bandages.—The Scultetus, the binder, the T-bandage, and the roller bandage

are all used in gynecology.

The Scultetus bandage is made of six canton flannel strips, four of which

cross the abdomen, and two of which are perineal straps. The abdominal straps

are sewed parallel, slightly overlapping each other, and are placed at right

angles to the perineal pieces. Each piece is 4 inches wide and from .30 to 40 inches

long, according to the size of the patient. In putting it on, the body of the bandage

goes behind, with its lower edge about on a level with the head of the femur. Be-

ginning at the top, the first strap is drawn firmly, without wrinkles, obliquely down

across the abdomen. The next strap overlaps this, and so on to the lowest, which

is bound straight across. The perineal straps are then drawn up and the whole

secured with a few safety-pins.

The binder is simply a piece of cotton cloth from 1 to 2 feet wide and is secured

by safety-pins around the abdomen.

The T-bandage, which is used for perineal cases, consists, as its name implies,

of two straps 3 to 4 inches in width attached at right angles to each other, one of

which goes around the waist and the other across the perineiun.

The roller bandage is chiefiy used in breast and hernia operations and is made

of gauze or cotton cloth. Plaster-of-Paris impregnated in the meshes of the gauze

is frequently used to immobilize the parts.

Large sheets made of heavy cotton cloth, with openings for exposing the wound,

are convenient for securing an aseptic field in the neighborhood of the incision.

In perineal cases a similar sheet, with stocking-like arrangements for the feet and

legs of the patient, is frequently used. Sheets of various sizes are used for cover-

ing tables, protecting instruments, etc.
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Gauze, sheets, towels, cotton, bandages, gowns, etc., done up into packages,

are sterilized by steam, and can be kept for a considerable length of time in large,

dry, clean jars or other convenient receptacles.

Sea sponges are useful in taking up blood, pus, and fluids. They are far

better than gauze, being elastic and yielding and adaptaljle to the inequalities of

irregular surfaces. The absorbing power of

the sponge is also greater. They are prepared

as follows

:

The sponges are beaten with a wooden

mallet to crush the calcareous material which

they generally contain; they are then soaked

for twelve hours in a solution of hydrochloric

acid (1:64) to dissolve the lime. They are

then washed several times in warm water

—

until the water remains clear. Next they are

immersed in a saturated solution of perman-

ganate of potash for fifteen minutes, squeezed,

and placed in a warm saturated solution of

oxalic acid, in which they remain until every

trace of the color of the permanganate of

potash disappears. A thorough rinsing in

sterile water follows, the hands being pro-

tected with sterile rubber gloves. The sponges

are next placed in a solution of bichlorid of

mercury (1 : 1000) for twenty-four hours.

They are removed from this, squeezed, and

kept in a 5 per cent, solution of carbolic acid.

Immediately before operation they are re-

moved from the solution with sterile instru-

ments or hands covered with sterile gloves,

and rinsed several times with warm sterile

water or salt solution.

Rubber Articles.—Articles made of hard

rubber cannot be boiled, and for this reason

should be little used. Pessaries and the syringes made of rubber should be

thoroughly scrubbed with soap and water and kept in a solution of mercuric

chlorid (1:1000). Rubber protective is sterilized in the same manner. Glass

nozzles, drainage-tubes and catheters, soft rubber catheters, gloves, and rubber

drainage-tubes, are thoroughly washed and then boiled for fifteen to twenty

minutes in a carbonate of soda solution. Care should be taken in boiling rubber

gloves and other light articles to put them free from air in a coarse linen bag, in a

covered vessel. If they float, parts of them escape sterilization. Aspirators

Fig. 7.

—

Drainage-Pad.
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should be made of metal and glass with asbestos-packed joints to enal)le them to

withstand boiling.

Rubber drainage-pads are valuable in gynecologic operations. There are

two forms in use, the large celiotomy and the perineal pad.

The former consists of a circular sheet of rubber 02 cm. in diameter with a rim

10 cm. in diameter which is inflated when in use. An apron 62 cm. long conveys

the fluid from the receptacle formed l)y the main portion of the pad. In celioto-

mies the patient rests with her l)uttocks about the middle of the cushion.

The perineal pad is smaller, of rec-

r '
/

'
'

I
"

tangular shape, and is used in opera-

tions about the perineum, in catheter-

ization, and in giving enemata and

douches.

These pads are scrubbed with soap

and water and afterward soaked in a

bichlorid of mercurj^ solution.

A rubber cap is now manufactured

for the purpose of protecting the metal

valve of the pad. The cap is shaped

like the finger of a rubber glove, and

covers and protects the valve so per-

fectly that it is not injured liy an im-

mersion in a solution, and it is also

possible to boil the whole pad without

injury.

Vessels for solutions, instnmients,

dressings, etc., are made of various

materials. A consistent technic re-

(|uires that they should be made of

some substance which will not be

destroyed by heat sterilization. To
this end metal dishes ought to be

used. Agateware is the cheapest and

best which has yet been devised; these

vessels are not injured by steam sterilization, and are not materially acted upon

by merciu'ic chlorid and other chemicals, (dassware presents an attractive appear-

ance, but its costliness, associated with the fact that it cannot be subjected to steam

sterilization, makes it far inferior to the metalware. For vessels or receptacles in

which to keep packages of dressings and antiseptic solutions glass is best.

Metalware is sterilized in the large steam sterilizer or by boiling, while glass-

ware is best treated by thorough washing and then soaking in a strong mercuric

chlorid solution (1 : 1000) for some hours.

Fig. S.—Inflated Perineal Pad in Position- for

Use.
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PREPARATION OF THE OPERATOR, ASSISTANTS, AND NURSES.

It is the duty of the operator, of the assistants, and of nurses who help in an

operation to strive to avoid all contact with the bacteria of wound infection. This

is effected by habits of personal cleanliness, and by keeping constantly in view

the possibility of conveying infection not only by the hands and arms, but by the

saliva, hair, and clothing; hence arises the necessity of the continuous application

of bacteriologic principles to the events of the daily life. He who thinks that he

can sterilize his hands by scrubbing with soap and water and soaking them in

chemicals after contact with virulent, resistant bacteria, is sooner or later destined

to cause the wound infection and, perhaps, the death of his patient. The operator

who talks above the wound also takes a risk of infecting his patient. The operator

or assistant who examines cases of puerperal infection, ulcerating carcinomata, or

infected fibroids, or who brings his hands in contact with suppurating wounds,

and one who wears the same clothing in infected and clean cases, is a constant

menace to the safety of his patients. The use of rubber gloves to protect the hands,

while of the greatest value, has in certain ways served to break down the technic

of aseptic surgery. The hands should be washed as carefully, and sterilized as

faithfully, as if the gloves were not worn, for holes are frequently made by needle

punctures during operation, and sometimes a glove must be taken off to aid the

tactile sense during the operation; then the hands which have not been consci-

entiously prepared are liable to infect the patient. The operator may also imagine

that because of this protection he can safely step from an infected case to a clean

operation, while here a little hole in a glove may constitute a serious lapse in the

technic. The use of thin gloves or finger tips should form a part of the technic of the

bimanual examination of every case suspected of being infected, in dressing those

wounds where the hands come into contact with the suppurating surfaces, in giving

enemata by an assistant, and in the examination of pathologic tissues.

Suspected septic cases should be always put last on the list of operations, and

immediately upon concluding an operation on a septic case the hands of those

engaged should be carefully sterilized.

In disinfecting the skin the only perfect means of sterilization cannot be applied;

furthermore, a smooth skin surface is more easily cleaned than a rough one, while

cuts and cracks and sores, as well as the crevices around and under the finger-nails,

and the interdigital space, are apt to be imperfectly cleansed. For this reason

special care should be given to these conditions.

No one should come to the operating table with a suppurating wound. The hair

and beard ought to be kept short and clean. A sore throat, a tonsillitis, a suppura-

ting otitis media, a purulent rhinitis, or any other infectious or febrile disease affect-

ing operator, assistants, nurses, or visitors, may give rise to a virulent wound infec-

tion in the patient, and for this reason all such persons must be strictly debarred

from the operating room, as well as the convalescent chamber.

Clothing.—Preparatory to operation the outer clothing should be removed, and
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suits of Sterile duck or linen put on. These consist of a pair of trousers and a

jacket for men, and a skirt and a bodice for women. The trousers and skirts are

fastened around the waist by a drawstring, and the jacket and bodice are buttoned.

Canvas shoes with a heavy soft rubber sole, the whole of which can be steamed,

are suitable for the operating room.

The arms should l^e bared well above the elbow in cleansing the hands and

arms; for this reason the jacket should have short sleeves.

Those about to be engaged in the

operation on stepping up to the table

should put on ample sterile gowns, but-

toned up the back, with sleeves fastening

at the wrists and covering the arms. The

operator and the assistants will sometimes

do well to wear a waterproof apron under

the gown to protect the underclothing from

wet. Every one engaged in assisting at the

operation should wear whole well-fitting

rubber gloves; a sterilized linen cap which

completely covers the hair is important; a

gauze pad covering the mouth and tied

over the ears and back of the neck serves

to cover the mouth and eliminates any risk

from breathing or speaking.

Brushes.—The brushes for scrubbing

the hands and arms and those used in

preparing the patient should be sterilized

before each scrubbing. As this process

is extremely hard upon brushes, their cost

adds, unless the inexpensive kind is pur-

chased, quite considerably to the expense

of the operating room. The brushes best

adapted for this purpose have strong

wooden backs and are made of the Mex-

ican Tampico grass or other rigid vegetable

fiber. The fiber should not be firm or stiff

enough to injure the skin, nor, on the other hand, should it be soft and flabby like

a rag. As soon as the brush begins to ))reak and soften it should be discarded.

The cost of the fiber brushes is quite small. The brushes after being once used are

washed and then laid in a wire basket and sterilized between operations. Several

dozens should be ready at the beginning of each day's work in a large clinic.

Disinfection of Hands and Forearms.—With the hands of the surgeon,

his assistants, his nurses, and of all coming in intimate contact with the wound,

sutures, and instruments, disinfection is of the utmost importance. Many methods

Fig. 9.

—

Surgeon's Operating Gom
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have been devised, none of which will stand the rigid tests of a bacteriologic

examination, and, for this reason, rubber gloves and other coverings for the

hands and arms have been largely adopted in Anaerica and other countries. As

stated before, the hands and arms should be prepared as conscientiously when

gloves are worn as when the naked hands are used. It is now universally recog-

nized that while the surface layer of the skin can with difficulty be rendered aseptic,

the deeper layers contain bacteria which are not reached by the chemicals used in

skin disinfection, and these are therefore liable to be set free in the wound, or to

infect the ligatures during the operation. The disinfection of the skin depends upon

three principles, namely:

(1) The mechanical cleansing by means of warm water, soap, and brush, of

bacteria, dirt, oils, hair, etc.
; (2) the destruction or inhibition of the development

of the microorganisms by means of chemical germicides; and (3) the hardening

or fixing of the outer layers of the skin so that they will not be rubbed off during

manipulations.

Scrubbing the Hands.—The nails are first trimmed to about 1 mm. in length;

then the hands and forearms are vigorously scrubbed with the fiber brush in hot

water for ten minutes. Green soap, or the common brown kitchen soap, or some

other good detergent soap is used. The water may be made warmer as the hands

grow accustomed to it; it should be changed frequently during the scrubbing if

running water is not used. Particular attention should be given in scrubbing to

the surfaces between the fingers, to the nails, and to any cracks or crevices in the

skin. After scrubbing the hands for two to three minutes to remove most of the dirt

around the finger-nails and to soften the epithelium and remaining dirt, the nails

should be cleansed by means of a blunt-pointed nail blade. The scrubbing is then

continued for the rest of the ten minutes. It is not well to guess at the time of

scrubbing, but to depend on a clock or an hour-glass placed in good view in front

of the basins. After ten minutes' scrubbing the soapsuds are washed off by

running water, and the hands and arms carried through the next process.

After the thorough scrubbing before the first operation it is not necessary at

subsecjuent cleansings to wash the hands so long, as all of the oily substances

have been removed. Scrubbing for three to five minutes will suffice in these

cases. Attention should be given also to any possible infection of the hands after

the first cleansing, and after contact with pus or other probably infectious mate-

rial they should be scrupulously cleansed should it be imperative to continue to

operate.

The chemical disinfection of the hands, although not thoroughly reliable, is

nevertheless of value and should not be neglected. Many chemical methods of hand

sterilization have been devised. The chief germicides which have been used for

this purpose are chlorin, mercuric chlorid, and permanganate of potash with oxalic

acid. The method used in the Johns Hopkins Hospital and many other clinics

is as follows

:

The hands after having been thoroughly scrubbed are immersed in a hot satu-



26 GYNECOLOGIC TECHNIC.

rated solution of -permanganate of -potash and kept there until they are stained a

mahogany-brown color. They are next transferred to a hot saturated solution

of oxalic acid until all the stain is removed. The hands and forearms are next

soaked in a mercuric chlorid solution (1: 1000) for five minutes, and finally rinsed

in sterile water or saU solution. This is one of the most efficient methods for

hand sterilization known; but it sometimes causes irritation of the skin, especially

when the hands are carried through the solutions several times in one day.

An admirable method recommended by Rauschenberg and Stimson depends

upon the liberation of nascent chlorin gas; it is as follows:

(1) The hands and arms are washed as in other methods.

(2) A scant taljlespoonful of chlorinated lime is moistened with enough warm

water to make a thick paste, which is then thoroughly applied to the hands and

arms and carefully rubbed in about the nails.

(3) A piece of carbonate of soda about an inch square and a half inch thick is

crushed and rubbed into this paste until the latter becomes smooth. A sense of

coolness will then be experienced following the sensation of heat caused by the

liberation of chlorin gas. From three to five minutes are thus occupied.

(4) The hands are now to be rinsed in sterile water and washed in an acjua

ammonia solution of tire strength of i of 1 per cent, to remove the odor of chlorin.

INIany other methods are in vogue, the majority of which include the use of a

mercuric chlorid solution. Alcohol is very useful after the hands have been soaked

in the chemicals. The application of this to the skin tends to prevent the rubbing

off of the superficial layers of the ejjithelium and by this means to lessen the dangers

of infection.

Rubber Gloves.—When the hands have been conscientiously kept free from

known infectious material, and have been disinfected after one of the methods

described above, they are not liable to prove a source of infection. Since, however,

the conscience is not ecjually acute in all, and since the surgeon who bears the re-

sponsibility cannot always know where the hands of his assistants have been, it is

safer to adopt the use of rubber gloves as a routine practice for every one who

handles the sutures, ligatures, dressings, instruments, and tissues. These gloves

are made of india-rubber and should be well fitting and free from holes. In case

a hole is torn in the glove finger during the operation, a finger-cot can be drawn

over it until the conclusion. Small holes can be mended by means of cement and

rubber tissue. Tlie gloves are sterilized by boiling in a carbonate of soda solu-

tion or by steam. In boiling, care should be taken to .see that the whole of the

•glove is submerged, or else that the vessel has a well-fitting top, so that the portion

which floats above the water is subjected to the action of live steam. They should

be boiled fifteen minutes immediately before operation. Operator, assistants,

and nurses should put on freshly sterilized gloves before each operation. The
best manner of drawing on the gloves is to distend them with sterile water, when
the hand enters readily. The gloves after I)eing used are washed and carefully

dried. It is my practice to dry the gloves, to avoid the agglutination of apposed
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surfaces, by drawing them over wooden pins which enter the fingers. When they are

thoroughly dry they are removed and some sterile talcum powder is sprinkled

on the inside. No substance containing oil should come in contact with the

rubber; vaselin, too, is destructive if left on long. Most gynecologic operations

can be as well done with as without gloves, wdiich fit the hand snugly, but in hand-

ling very fine silk sutures, in

threading needles, and in very

delicate work, the gloves some-

times interfere to a certain extent.

Practice removes most objections

to their use. In tying catgut su-

tures the gloves, by protecting the

skin, enable the operator to tie

more firmly than with the naked

hands. Gloves last, with proper care, for a few dozen operations, but their cost is

considerable. After every use the gloves ought to be washed, sterilized, carefully

dried, and put away in a sterile napkin.

The thin corrugated gloves cost about fifty-five cents a pair. Heavy ruljber

gloves made without seams cost consiflerably more. I have discarded the heavy

gloves made with seams on account of the trouble with the cementing, whicli often

Fig 10.

—

Surgical Glove.

Fig. 11.

—

Rubber Glove with Sleeve for Expt.oEATioN of the Abdomen.

separated in the sterilization. The heavy seamless gloves are more economical,

as they far outlast the thin gloves.

I have had a long rubber glove made, its sleeve reaching almost to the elbow

to protect the wound in the introduction of the arm for the purpose of exploring

the other viscera of the abdomen.'

'Kelly, H. A.: "Exploration of the Abdomen as an Adjunct to Every Celiotomy,'

News, 1899, vol. Ixxv, p. 784.

Medical
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THE OPERATING ROOM.

The best form of operating room is a simple, spacious, rectangular apartment,

well lighted by a skylight and windows, with a northern exposure. The doors

should be at least three in number, and these should open, one into the sterilizing

room, one into an anesthetizing room, and the third into a hallway along which are

situated waiting rooms, dressing rooms, etc. The walls and ceiling of the opera-

ting room should l)e smooth, of hard finish, or coated with a waterproof or enamel

paint to resist the action of steam and chemicals. The angles and corners of the

Fig. 12.

—

Portable Ot'erating Table of J. B. Squires, Jr.

Weight, 28 pounds, folded for transportation, 19 inches wide, 67 inches long, 34 inches Mgh.

room should be rounded off and there should be as few ledges and cracks as pos-

sible in the walls to catch dust. The floor may be made of hard wood, encaustic

tiles, cement, or mosaic. Mosaic floors are especially suitable for operating

rooms, as they do not readily stain, can be easily cleansed, and are free from crev-

ices. It is convenient to have the floor slope slightly toward an escape-pipe open-

ing. This enables the attendants to cleanse the walls and floor by a stream of

water from the tap, and the fluids which fall upon the floor during operations are

thus prevented from accumulating under foot.

Ventilation must also be considered, for while the risk of wound infection

through the air is not great, there should be no currents of air in the neighborhood



THE OPERATING TABLE. 29

of the operating table, both on account of the possibihty of infection as well as

to prevent the patient from becoming chilled while in a relaxed condition and

perhaps partially uncovered. The heating is best done by means of steam or hot

water. Hot air creates draughts and imports dust. It is an advantage in a high

building to locate the operating theatre near the top.

The equipments of the operating room ought to be simple. The only furni-

ture which is necessary is the operating table, tables for instruments, dressings

and sponges, a few stools, and the receptacles for fluids, soiled dressings, and simi-

FlG. 13.

—

Edbbohls' T.\ble with Stirrup;^ in Place for Perineal Operation.

The ratchet to the right end provides for elevation in Trendelenburg position.

lar articles. Sterilizers, basins for cleansing the hands, and instrument cases,

should be in adjoining rooms.

The room should be well lighted with both gas and electricity. There should

be an overhead light near the usual position of the operating table, and this should

contain several gas jets and incandescent electric lights. A bracket for a portable

electric light should be in a convenient position near the operating table.

The operating table should be made of iron, painted white, or iron with a

glass top, and should be so constructed that the patient can be placed in any posi-

tion used in surgery. The Boldt table is perhaps the best one in use in this coun-

try for operating rooms. For operations away from the hospital some form of
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portable table is extremely desirable. The Columbus table, which can be folded

into a compact form and packed into a case, or the contrivance designed by Fin-

ney and Pancoast, which combines a table and instrument kit, are very satisfac-

tory. The arrangement for heating the table is not generally used in America,

but a contrivance made of a number of small cylindrical compartments, which

can be filled with warm water, is useful both for keeping the patient warm and

protecting her back from the hard top of the table.

pmi^\<#M^\\MiV^<i>ysM^%i>;^^
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Fill. 14. .\RRANr.EMENT FOR WaSH-B.^SINS IN PrIVATF. HoSFlTALS,

The basins are placed over a large porcel.ain sink and filled with wafer by means nf Robb's pedals. Each
basin swings in its frame, and is emptied into the sink by a light touch on the rim. When out of use the basin

and frame are hooked U]) against the marble slab on the wall, as show^n on the left.

Tables and stands for holding dishes which contain the in.struments, sponges,

dressings, solutions, etc., are made of the same materials as the operating table.

If there is a second shelf to the tables, only receptacles for soiled dressings and

instruments should be placed on it, as the drippings from the top tend to contami-

nate anything placed there. There ought to be two complete .sets of instruments,

dishes, and gloves, so that while one is in use the other mav be undergoing ster-

ilization. As in nearly every operating room visiting doctors, students, and nurses

are at times present, it is convenient to have one or more stands of iron or wood,
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painted white and set on rollers for the visitors, to aid them in following the work.

They serve the purpose of hedging off those actually engaged in the operation

from any contact with onlookers.

The sterlizing room ought to be an adjunct to the operating room, and should

contain the steam and hot-water sterilizers, the hand wash-basins, and the vessels

containing solutions for hand disinfection, as

well as antiseptic and other solutions. It ought

to contain a sink for washing dishes, instru-

ments, etc., and a large tank which can be filled

with an antiseptic solution for the sterilization

of glass, hard-rubber, and other instruments and

receptacles which cannot be sterilized by steam

or hot water. The room should be large and

ought to contain one or two hoods for conveying

off gases, steam, and vitiated air. A thermostat,

easily regulated at a fixed temperature (105° to

11.5° F.), is extremely desirable for keeping salt

solution and other irrigating solutions in readi-

ness. It is arranged so as to contain 6 to 12

flasks of a capacity of 1 to 4 liters. The ad-

vantage is that when the salt solution is called

for it is always ready and no mistakes can arise

as to its temperature.

A carriage arranged for conveying instru-

ments, dishes, flasks, and other articles to and

from the sterilizing room serves to save steps

and labor.

Other necessary rooms are: a room for

storing dressings, clothing, and perhaps instru-

ments; two rooms for the administration of

anesthetics; at least two dressing rooms, with

a bath attached; a waiting room for patients

and another for visitors ; a small laboratory for

the immediate examination of urine, secretions,

or frozen sections ; and a room for photography,

with an X-ray apparatus.

The sterilizing room should open into the

operating room directly on one side and into

the room for dressings on the other. It is well to have a dressing room for

nurses adjoining one of these rooms. The waiting rooms, doctors' dressing room,

laboratory, and all the rooms except those for anesthesia, should open on the

passageway. The anesthesia rooms should communicate with each other and

open by a passage into the operating room.

Fig. 15.

—

The Arrangement of the Hand
Basins at Johns Hopkins Hospital.

The metal basin used by the operator

and house staff is set in a frame which can be
elevatetl as in Fig. 14. The basin is pivoted

and easily hfted off from the frame and put in

the steam sterilizer before using. Beneath

this is a second basin, a porcelain fixture,

which is used exclusively by the students be-

fore making vaginal examinations, etc The
spray (s) is adopted from the Royal Victoria

Hospital operating room.



32 GYNECOLOGIC TECHNIC.

OPERATIONS IN PRIVATE HOUSES.

While the want of the conveniences of a well-regulated hospital is always felt

in operating in private houses, and the technic cannot he carried out to the same

degree of perfection, yet with careful attention to the principles of asepsis and

antisepsis, no case of infection ought to arise as a result of the operation itself.

It is well known that in private practice, especially in the country, remarkably

good results are often achieved, even with gross violations of the principles of

Fig. 16.

—

Frame carrying Detachable Metal Basins.

Adapted to the porcelain sinks in common use in operating rooms. After tlie operation the frame may be lifted

off and set aside.

aseptic surgery. This is due to the fact that the l)acteria of wound infection

are not nearly so frecjuent in such localities as in hospitals. The surgeon who

wishes to be assured of uniformly good results ought always, however, to strive

to carry out his technic with almost the same degree of perfection- as in his hospital

service. To this end he must have all dressings, sponges, ligatures, sutures, and

towels sterilized beforehantl, so as to leave only the sterilization of instruments,

catheters, and such articles as can be readily boiled, to be done on reaching the

house of the patient.
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Every gynecologist will find it necessary, at times, to answer an emergency

call to operate away from his hospital. He should, for this reason, always be

ready to operate without delay when the call comes; for certain emergency cases,

such, for example, as a bad extrauterine pregnancy, cannot be moved away

from their homes, while other patients have insuperable objections to entering a

hospital.

In order to be always ready for such calls, the gynecologist, if he is busy, will

do best to have at least two kits containing all necessary dressings, sponges, liga-

tures, sutures, bandages, etc., and as one set is used in an operation these articles

should be replaced by other sterilized ones.

The first need in such extra-mural operations is the services of good assistants.

When the patient can afford it, at least one trained assistant and a nurse should

be taken to the case. The assistant should be perfectly familiar with the surgeon's

methods, and capable of utilizing the usual household articles for the purpose of

surgery. The nurse can assist, if necessary, at the operation and remain with the

patient until she is convalescing. At times it becomes necessary to operate without

either a trained assistant or a nurse, when the ingenuity and skill of the operator

must triumph over all the difficulties. In these cases the surgeon must personally

superintend the preparation of the room in which the operation is to be performed,

the preparation of the patient, the instruments, the disinfection of the hands of the

doctors who assist, and the administration of the anesthetic.

The dressings, sponges, trays, aprons, gowns, and sheets ought to be done up

into suitable packages and plainly marked before being sterilized. The glass

tubes containing sutures, ligatures, etc., should likewise be marked. A list of

instruments needed in abdominal cases, and another for plastic cases, should be

put in the hands of the person who prepares the kits, and a list made out for the

particular bag in use should be packed in with the instruments. It is better to

carry all instruments which might possibly be needed in any case, for one cannot

always depend upon the diagnosis of the attending physician, and much embarrass-

ment will be experienced by the surgeon who goes prepared for one kind of

operation and finds it necessary to do a totally different one.

Instrument Bags.—Telescope bags made of canvas or leather, with a water-

proof cover, make good operating kits. A good size for the bag is 24 by 12 inches.

The following articles should be in every operating bag:

Four nail-brushes wrapped in a cloth and sterilized.

Green soap in a metal or glass jar.

Tablets of bichlorid of mercury.

Tablets of sodium chlorid (sterile).

Two ounces of oxalic acid in a bottle.

Two ounces of permanganate of potash in a bottle.

Brandy, 8 ounces; alcohol, 8 ounces.

Boric acid powder, 4 to 8 ounces.

Razor in case.

VOL. I—
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_] 1

1 u -t-

Ether and cone; chloroform and mask.

Hypodermic syringe and tablets of strychnin gr. j\, atropin er. yto-

morphin gr. -Jr and j, and cocain gr.

Gauze, 6 to S packages.

Towels, half dozen (sterilized).

Seven sea sponges (sterile).

Fig. 17.

—

Portable Electric Light with Storage Battery,

Package of sterile absorbent cotton.

Irrigation bag with nozzle (sterile).

Ovariotomy pad.

Abdominal bandage (sterile).

Edebohls' rubber cushion.

Perineal bandage (sterile).
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Several gauze and cotton roller bandages.

Storage battery and headlight, or a calcium carbide lamp.

Nest of three porcelain-lined dishes.

Three pairs of rubber gloves.

Two rubber sheets.

Duck suits and canvas shoes for operator and assistants (sterile).

Oilcloth aprons (two).

Three sterile gowns.

Safety-pins.

Two small wide-mouth bottles containing 4 per cent, formalin, 95 per

cent, alcohol, or mercuric chlorid solutions (1:1000) for preserving

tissue for pathologic purposes.

Fig. 18.

—

McKelway's Portable Frame for Trendelenburg Position.

If the operation is to be an abdominal one some device for obtaining the Tren-

delenburg position is very desirable. A McKelway frame (Fig. 18) or a portable

folding table is the best for this purpose.

In doing abdominal surgery in private houses when a good illumination can-

not be secured, and on dark days, a portable electric light fed by storage battery

(see Fig. 17) is of the utmost value.

Preparation of the Room for Operation.—Where possible, the surgeon, his

assistants, or a trained nurse should go to the house of the patient the day before

the operation to select the room and to prepare the bed, towels, sheets, pitchers,

bowls, water, etc., for the operation. The patient should be prepared at the

same time by regulating the diet and bowels, as well as by cleansing the skin and

prescribing rest.

The extemporized operating room should, if pos.sible, be located on the same
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floor as the bedroom of the patient. It ought to be well lighted, heated, and venti-

lated. The furniture, carpets, etc., should be removed and nothing left but the

operating table, washstands, tables for instruments and dressings, a few plain

chairs, a gas or oil stove, and such things as may be needed at the time of opera-

tion. In place of taking up the carpet it is well sometimes to lay a drugget on

the floor. The walls should be wiped off with a damp cloth and the floor washed.

A large piece of new or clean oilcloth under the tables wifl protect the floor from

stains. The table used as an operating table ought to be about 4 feet long, 2 feet

wide, and 30 inches high. A common kitchen table can be utilized, if the surgeon

has not brought an operating table with him. Two small tables for holding

trays and dressings; three or four chairs with wood or cane seats; two clean

buckets; one foot-bath tub; three china pitchers and basins; a dozen clean towels;

two sheets; two blankets; a wash boiler; and several large bottles for hot water,

are needed.

The boiler must be clean, and full of filtered or clear water which has been

boiled for one hour and kept hot for the hour of operation. The pitchers and

basins should be clean and disinfected with a solution of mercuric chlorid, rinsed

repeatedly with boiled water, and several of them finally filled with boiled water

which is allowed to grow cold before operation. They ought to be covered with

sterile towels.

The patient's bedroom should also be prepared by removing all useless articles

of furniture and carpets, and the floor and walls wiped with a damp cloth. It

should be cheerful, well ventilated and heated, and exposed to a fair amount of

sunlight.

All bed linen, blankets, and clothing for the patient should have been freshly

laundered.

The preparation of the operator, assistants, nurses, and patient preparatory to

operation does not differ from that in the hospital.

In the foregoing pages an endeavor has been made to give the necessary de-

tails of the technic of gynecologic operations. Some of the methods described are

imperfect, but they are believed to be the most reliable of those in use. Much is

necessarily left out regarding the minute details. If the surgeon has a clear idea

in regard to bacteriology and pathology he is not likely to fall into error, and can

easily supply the deficiencies in the outline for himself or by referring to special

treatises on the subject.

THE INSTRUMENTARIUM.

It is not necessary to describe in detail, nor yet to figure, the numerous instru-

ments commonly used by gynecologists. Excellent cuts are to be had for the ask-

ing, in the lists and catalogues furnished by the various instrument-makers of the

country. It is a pleasure, as I refer to these fellow-workers who have so splendidlv

cooperated with the surgeons of all ages, to express in a few words the high sense

of appreciation in which the surgical profession holds their admirable labors.
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Without the skill and the ingenuity of the maker of surgical instruments the sur-

gical handicraft of today would be unable to perform a large number of those

delicate operations which are so constantly employed to bring relief to suffering

humanity.

I shall call attention in this section to but a few of the more important instru-

FiG. 19.

—

Electric Drop-light for Use in Abdominal Operations, connected with House Circuit.

ments which .seem to call for special notice, leaving many others to be described in

the various sections where they come into actual use.

The few instruments to which I wish particularly to refer are classified under

the following headings:

Methods of illuminating the field.

Specula for exposing concealed areas.

Retractors for holding open the wound.

Various kinds of forceps and tenacula.

Needles, needle-holder, irrigator, and packer.
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Illumination.—First and foremost, the direct means of illumination of the

Fig. 20.

—

Nelson Trivalve Spkculum ix Position Exposing the Cervix.

Fig. 21.

—

Kelly's Tubular Vaginal Speculum.

field in abdominal surgery is often unsatisfactory even in our best appointed opera-
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ting rooms. It is best, therefore, in order to secure a good and effective illumina-

tion, independent of the capricious sunlight, to have at hand a drop-light fastened

on a long handle, to be controlled by a nurse or an assistant; this is conveniently

attached to an electric fixture on the wall like that shown in Fig. 19.' An electric

illumination of the field in the abtlomen can also be had by means of a mignon

lamp at the end of a retractor. This is

especially serviceable in examining the

interior of the bladder and catheterizing

the ureters.

Specula.—For the examination of

the cervix and the vagina, as well as for

topical treatments of the cervix and the

vagina in the dorsal position, I know of

no instrument so entirely satisfactory as

the Nelson trivalve speculum (Fig. 20),

introduced and exposing the cervix and

the upper vagina. In purchasing one of

these specula it is well to see that the ends

Fig. 23.

—

Sphixcteroscope.

Fig. 22.

—

Portable Electric Reflector. Fig. 24.

—

Kelly's Rectal Sphincter Dilator (i

ACTUAL size).

are well rounded and spread properly, and that the ratchet between the handles,

shown in the lower part of the figure, is a coarse one, so that it requires but a few

turns of the loose wheel to set the handles in position. Indeed, the wheel ought to

spin up into position with a touch of the finger.

"Electric Illumination of the Field in Abdominal Surgery," Amer. Jour. Obstet.. 1894, vol.

XXX, p. 348.
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Sims' duck-bill speculum is a classic instrument, probably destined to occupy

a field of usefulness as long as gynecology lasts. The left lateral (or Sims')

position, in which it is serviceable, is not used in these days with the regu-

larity with which it was employed by our predecessors; but nevertheless it still

has a limited field of its own, whether for the examination of the vaginal vault

and of the cervix in the absence of all vaginal folds, or for the purpose of exposing

and operating upon a vesicovaginal fistula, or exposing the vagina by retracting or

lifting up the perineum in the knee-breast posture.

Kelly's tubular vaginal speculum (Fig. 21) is made of metal, is slightly conical,

Fig. 25.

—

H.\i-sted's Abdominal Retr.^ctor. Ftg. 26.

—

Kelly's Long-toothkd Retractor for Ex-
posing THE Deep P.vrts of the Pelvis.

and is provided with flaring outlet and a long stout handle. This has proved to

be of the utmost value for examination and treatments in the knee-breast posture.

It is most easy to introduce in this position, as the conical end is closed with an

obturator, which is readily conducted through the introitus, when the vagina im-

mediately expands with air. All parts of the vagina are then easily visible imder

a light reflected from a common head-mirror, and the cervix can be inspected and

topical applications can be made just as easily as the parts are seen. This is de-

cidedly the best way to make any limited applications of strong solutions to the

cervix or the vagina. The tubular speculum of small caliber with a stout handle

is also of service in the dorsal position in examining the vagina and cervix in young

women. These thin metal tubular specula controlled by stout handles differ in
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their use from the well-known Ferguson and Meyer specula, in that they are

of thin metal and have a stout handle, are provided with an obturator, and are

Fig. 27.

—

Self-retaining Retractor.

used for the most part in the knee-breast posture. I often find it convenient to

isolate the cervix with a large size in the dorsal position.

The Proctoscope (Fig. 2S).—A set of proctoscopes of various calibers

and lengths ought to form a part of every gynecologic armamentarium. The

Fig. 28.

—

Kelly's Proctoscope H actual size).

gynecologic examination cannot be regarded as completed until the patient is ex-

amined with the proctoscope so as to expose the lower part of the rectum distended

with air in the knee-breast posture. The disease most commonly found in this

way is proctitis (commonly called by medical men "entero-colitis"). Where this
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affection is found extending upward in the sigmoid flexure, the longer instruments

figured may be used. The short sphincteroscope (Fig. 23) is valuable in inves-

tigating the entire sphincter area as well as for the purpose of bringing particular

portions of the sphincter area, or individual hemorrhoids, into

view within its lumen, where they can be examined and thor-

oughly cleansed and treated.

Retractors.—Analogous to the specula are the various re-

tractors in general use,—indispensable instruments serving to

separate or draw to one side the edges of the abdominal incision

for the purpose of exposing the field of opera-

tion within. One of the most convenient and

generally satisfactory retractors for this pur-

pose is Halsted's (Fig. 25).

Kelly's long-toothed retractor (Fig. 26)

has proved a serviceable instrument in my
hands for many years past, to lift up and to

hold the uterus forward while exposing the

deeper portions of the pelvis.

The self-retaining retractor (Fig. 27) does

admirable service in spreading the abdominal

incision to a maximum, and doing away with

one assistant. This instrument is the most

valuable, for this reason, to the practitioner

who operates in the country.

Forceps.—A great variety of forceps are

used for various purposes, among which the

following call for special mention:

The tenaculum forceps is an indispensable

aid in doing vaginal work, serving to grasp

and to fix the cervix during the operation of

dilatation and curetage, or while making any

topical applications. This instrument is also

of use in abdominal hysterectomy in grasping

the lower end of the amputated cervix and

holding it up while being sutured (Fig. 29).

Analogous to the tenaculum forceps are

the tenacula of various kinds, right-angled

and curved, which are convenient aids in taking hold of the tissues

or in tucking tissues away in a plastic operation. The more

skilled use of the tenaculum belongs rather to the gynecology of the generation

which is now passing away, and this little instrument will hardly ever in the future

find such able exponents of its utility as it has had in Sims and Emmet in the past

(see Fig. 30).

Fig. 29. —Tenaculum
Forceps for Grasping
Cervix (J. size).

Fig. 30.—Various
Tenacula.

Numbers 2, 3, and
4 should be more
delicate.
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The long rat-tooth tissue forceps (Fig. 31) are peculiarly serviceable in grasping

tissues deep in the pelvis. They serve both by their length and by means of the

curve at the end to keep the hand out of the field of vision while manipulating the

tissues.

Fig. 31.

—

Long Curved Rat-tooth Forceps (half size).

niiiiiiiiiiiiutt

i5<
Fig. 32.

—

Ordinary Dressing Forceps (half size)

Fig. 33.

—

Artery and Tissue Forceps, Bldnt Point, Curved (half sizb).

Fig. 34.

—

Artery Forceps.
Straight point, for catching small vessels in the incision and in plastic work (3 size).

C. H. Thomas's dressing forceps (Fig. 32) are a delicate and valuable aid in

applying vaginal dressings, especially in the Sims position. I always keep a pair

of these forceps at the side of my examining table for constant use in minor gyne-

cologic operations and treatments.
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Of the various kinds of artery forceps, I find the curved forceps (Tig. 33) most

useful for general use in catching and holding the tissues in the broad ligaments

and in the pelvis. I have

them made in two lengths,

for more superficial and for

deeper work.

The straight artery for-

ceps (Fig. 34) are most ser-

viceable in catching bleed-

ing vessels in the abdomi-

nal incision and in plastic

work about the vagina.

Kelly's curved bisection

forceps^ are shown in Fig.

35. These stout forceps

with powerful interlocking

teeth are used to grasp the

l)odvwhen the uterus is split

in two from funtlus to cer-

vix, in order to expose and

control the uterine vessels

in the operation of bisection

for pelvic inflammatory dis-

ease.'

Lastly, I should like to

show a pair of forceps (who

first had them made I do

not know) which I find in-

valuable in removing dress-

ings (Fig. 38). If a drain

is stuck fast, and has be-

come wedged in the tissues,

one is enabled by these

forceps to take a tight hold

and to withdraw the dress-

ing with a strong steady trac-

tion. I would not like to

miss this instrument from

my armamentarium in the post-operative management of abdominal and vaginal cases.

Fig. 35.

—

Kelly's Curved Bisection For-

ceps (half size).

Fig. 3fi.

—

Nerple and
Carrier.

Needles and Needle-holders.- -I like to use curved needles in all my gynecologic

• Kelly, H. A. : "The Removal of Pelvic. Inflammatory Masses by the Abdomen after Bisection

of the Uterus," Amer. Jour, of Obstet., 1900, vol. xlii. No. 6, p. SIS.

^Faure, J. L.: "L'hysterectomie AbdominaleTotale par Section Mediane," Revue de Chirurgie,

1898, xviii, p. 11.36.
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work and to thread each needle with a loop of fine silk, tied under the eye of the

needle, so as to form a carrier for the intro-

duction of ligatures and sutures. The smaller

sized needles are often made conveniently with

a split eye (Fig. 37). A round needle, broad

and flat under the eye, devised by Ferguson, is

most useful and satisfactory.

The best needle-holder is one which releases

its needle (Fig. 41) on compressing the handle.

I also use a long needle-holder corresponding

to the long tissue forceps described above for

deep abdominal work.

The simple packer (Fig. 42) is a useful little instrument in all kinds of gyne-

cologic work, in introducing pledgets of cotton or strips of gauze into the vagina

or into the abdomen. By the aid of the packer the gauze can be

packed tightly or loosely as the case demands

MURPHY'S
HAEMOSTATIC

KELLY

S

JNTESTlfJAL

Fig. 37.

—

Various Curved Needles. Oval
Eye on Left; Split Eye on Right.

Fig. 3S.—Stout Forceps for Reimoving Dressings ii size).

Fig. 39.

—

Needle-holder with Slender Point for Holding Delicate Needles without Breaking.

3zr-
BBWSB^WBMB

Fig. 40.

—

Long Needle-holder (about j actual length).

The two-way irrigator (Fig. 43) is useful in washing out the uterine cavity

through the cervix in pyometra or after curetage.
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Fig. 41.

—

Srlf-rei.k.\sing Needle-holder fH.\LF size).

%aBM i
Mi iW i r niiirli i i i r i 'trtiliWi|Wi<iW(ii»<«« i«M-a!l «a

^ 8 inches -

Fig. 42.

—

Kelly's Gauze Packer

Fig. 4?,.—Two-way Irrigating Point.
The fluiil returns by the oval eye near the puiiit and escapes .just in front of the milled ring near the center.

Fio. 44.

—

Rack for Gauze and Sponges Discarded During an Operation.
The gauze is hung oyer the flat horizontal strips and the sponges are spiked on the points. There is room

for twelve pieces of gauze and six sponges.

A gauze rack (Fig. 44) is used for spiking the gauze or hanging it up, so as

to keep every bit of gauze that is used al)out tlie operation in one place to prevent

accidents in the count after the operation.'

' Kelly, H. A.: "What Precautioii.s .sliall we Take to Avoid Leaving Foreign Bodies in the
Abdomen after Operations?" New York Med, Jour., 1900, vol. Ixxi, p. 405.



CHAPTER II.

BACTERIOLOGY.

By William W. Fokd, M.D.

The microorganisms concerned in infectious processes in man belong to the

group of fission-fungi known as Bacteria, the relationship of which to disease was

first clearly pointed out by Pasteur, and the cultivation of which on artificial media

was made possible by the poured-plate method devised by Koch. The minute

forms of animal life known as Protozoa, many of which have been shown to be

responsible for diseased conditions in man, do not, so far as we know, play any

role in infections proper, and our attention is devoted mainly to the true bacteria.

These are unicellular organisms consisting of fairly homogeneous protoplasm with-

out a nucleus, containing in certain species a few granules differentiated by stain-

ing methods from the rest of the cell. This mass of protoplasm is inclosed in a

delicate sheath or membrane. Bacteria differ greatly in size and in shape, and

upon their mor-pholcKiy , the majority of systematic classifications rest to-<lay, their

biologic or physiologic characters shown in artificial cultivation in the laboratory

serving as a valuable means of identification, but of secondary importance.

The most .significant groups of bacteria which may be established upon a

morphologic basis are the micrococci, the bacilli, and the spirilla. The micro-

cocci are spherical organisms attached to each other in small clumps, the shape

or arrangement depending upon the particular methcKl of segmentation of which

each species is capable. If the planes of division be always in the same direction

of space, and parallel, the developing organisms assume a chain-like formation

known as a streptococcus. When the planes of division are indefinite, occurring in

any direction of space without regard to the previous line of segmentation, a mass

of irregularly arranged organisms is produced known as a staphylococcus. Should

the planes of segmentation be in three directions of space, always at right angles, a

regular arrangement results, and the organisms are known as tetrads or as sarcinoe.

The elongated microorganisms are known as bacilli, or as bacteria. They divide

always in the same manner, the planes of cleavage lying at right angles to a line

representing the length of the organisms. When the individuals remain in juxta-

position a chain of bacilli is produced, but in general these organisms separate soon

after division. Some elongated forms reproduce not only by fission but also by

the production of spherical bodies known as spores, representing a resi.stant or

resting stage. Under certain conditions these spores may remain alive for months

or years, again developing into typical organisms when the proper conditions of heat

and moisture are supplied. Ordinary spore-bearing bacteria play but an unim-
47



48 BACTERIOLOGY.

portaiit role in human pathology, since but two or three species are endowed with

pathogenic properties.

Finally, there is a large group of microorganisms which are curved or spirally

twisted and which are known as vibrios or spirilla. These species are abundant

in certain sitiiations in the external world, especially in water, but with the excep-

tion of the vibrio which is the cause of Asiatic cholera, play no part in infectious

processes in man. Many varieties, especially the bacilli and the vibrios, are en-

dowed with independent motility,—organs of locomotion known as flagella, which

can be demonstrated by special staining methods, being attached to their per-

iphery. Others, while not possessing flagella, are surrounded by a thick, muci-

nous capsule, probably developed as a means of protection. This is only visible

by special stains. It should be mentioned here that many microorganisms, origi-

nally supposed to divide by simple fission, such as the diphtheria and the tubercle

bacillus, have been recently shown to pass through a much more complicated cycle

of development, thus being allied to some of the higher forms of plant life. So litde

is known of these higher phases of the life history of these organisms that at the

present time it does not seem advisable to separate them from the simpler bacteria.

Examination.—Bacteria may be studied in several ways, two of which are

directly applicable to the investigation of surgical disease. Primarily, we may

employ the hadcrioscopic method, which consists in the simple microscopic exami-

nation of any material supposed to contain organisms. Such a method of study is

especially valuable during the progress of surgical operations, when it becomes

necessary for the surgeon to know at once something of the nature of the infecting

agent. For this purpose a drop of pus, a scraping from the peritoneal surface of

the intestine, a teased up adhesion, a drop of blood, or, in fact, any secretion sus-

pected to be of bacterial nature, may be spread upon a glass slide or glass cover-

slip, dried in the air and stained by any of the numerous solutions devised for the

study of germs. The most valuable of these stains are aqueous or alcoholic solu-

tions of the anilin dyes, of which methylene-blue, gentian-violet, and carbol-fuchsin

are most used. An excess of the dye is added to the dried film on the slide or

cover-slip, which is then washed in water, dried, and examined with a x't oil immer-

sion lens. Such a procedure gives one immediately a certain general knowledge

of the presence of bacteria, and of their characteristics. It is possible to determine

whether the pyogenic staphylococci or the streptococci are present, or whether the

infection is due to an invasion by bacilli. If we employ in addition to the simple

anilin dyes certain special stains which require but a few moments' application,

still more accurate results may be obtained. The most commonly employed

special methods are those of Gram,' of Welch,^ and the various modifications of

Koch's method of staining the tubercle bacillus.

' Oram, C. :

" IJeber die isolirte Fiirhung der Schizomvceten in Scbnitt. u. Trockenpriipara-
ten," Fortuchritte d. Med., Bd. ii. No. 6, S. 18.5.

^ Welch, W. H, :
" A Oas-producing Bacillus (Bacillus .aerogenes capsulatus, iiov. spec.) Capa-

ble of Rapid De\'elopment in the Blood-vessels after Death." Johns Hopkins Hospital Bulle-

tin, vol. iii, No. 24. J\ily and August, 1892, p. 81.
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In Gram's viethod the film is stained by gentian-violet and examined for the

presence of organisms. If these be found the film is treated for a few moments

with a solution of iodin in potassium iodid, known as Gram's or Ivugol's solution.

The film is then repeatedly washed in absolute alcohol. In this method it is found

that certain microorganisms have assumed a blue-black color, which they retain

after washing with alcohol, while others lose their color completely in this solution.

We thus speak of organisms which retain Gram's stain or which decolorize by

Gram's method. This method is especially valuable for the identification of the

pyogenic cocci and the gonococcus of Neisser, the former always retaining the

color, the latter as invariably losing it.

Welch's method is applical)le to the study of capsules anfl was devised for the

purpose of demonstrating these structures on certain important pathogenic species.

It consists in treating the dried film with glacial acetic acid to precipitate the

mucinous ingredients of the capsule, washing off:' this acid by the continuous ap-

plication of gentian-violet, and then finally washing ofl^ the gentian-violet by salt

solution. The film should always be made on a co^'er-slip which is mounted in

salt solution.

In material taken directly from the animal body capsules can readily be dem-

onstrated by the application of Welch's method, which thus becomes valuable

for the study of gas bacillus infections, and for the demonstration of the pneu-

mococcus.

Koch's method of staining the tubercle bacillus consisted of the prolonged u.se

of alkaline methylene-blue. The tubercle bacillus stains only with great difficulty,

requiring particularly strong dyes, but when once stained retains its color with

equal tenacity, all other organisms, except certain acid-fast bacteria, losing the

dye when treated by alcohol or dilute solutions of the mineral acids.

Of the various methods devised for the demonstration of this organism the

Ziehl-Neelson carbol-fuchsin stain, Fraenkel's modification of this stain, and

Gabbet's stain are the most accurate. The last of these is probably the mo.st

popular. In it the film is stained by hot carbol-fuchsin followed by a solution of

methylene-blue in 25 per cent, sulphuric acid. The tubercle bacilli take on a

brilliant red color, which is not removed by the sidphuric acid, while any other

organisms present, except acid-fast bacilli, decolorized l)y the acid, assume the

blue color of the methylene-blue. A valuable differential stain is thus obtained.

The bacterioscopic method furnishes much valuable information which can be

obtained in no other way. For the demonstration of the streptococcus, the gono-

coccus, the tubercle bacillus, and a few others, it is practically the only method

which gives us absolute results, since these organisms are difficult to cultivate

artificially and are readily overgrown by any bacteria with which they may be

associated. In no case can their presence be eliminated except by repeated and

careful study of films made immediately from the suspected material before other

bacteria have had a chance to multiply and obscure the picture. For the study of

many forms, however,—and this applies to a large group of organisms which have

VOL. I.—
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similar morphology, such as Bacillus tyfhosu^ and Bacillus coli,—the bacterioscopic

method must be supplemented by the study of the organism in pure culture upon

a variety of cultural media. The most popular of such artificial media are agar-

agar, made from a Japanese seaweed; ordinary cooking gelatin; milk, to which

litmus may be added; bouillon or broth, made from an infusion of beef; Dun-

ham's solution, made from salt and peptone; blood serum, human, beef, or dog;

and solutions of starches, sugars, and alcohols, added to either agar, gelatin, or

broth. All these culture-media give us valuable data in regard to the identifica-

tion of organisms by means of their biologic characters.

Every well-equipped operating room should have a special table supplied with

the apparatus necessary for a rapid microscopic examination of substances re-

moved during operation. A microscope fitted with a -^ oil immersion lens, a

Bunsen burner, platinum needles, glass slides and cover-slips, and various dyes,

especially gentian-violet and methylene-blue, are among the essentials. A sup-

ply of culture-media should also be at hand, including not only the ordinary varie-

ties but materials necessary for the cultivation of gonococci. Sterile hydrocele

or ascitic fluid may be kept in tightly corked flasks, and when the need arises a few

cubic centimeters may be added to a tube of melted agar.

In taking cultures it is important that the material be transferred directly to

the culture-tubes. If necessary it may be preserved for a short time in sterile

dishes, but every transfer afkls to the danger of introducing other organisms, the

development of which may completely prevent the growth of the pathogenic bacteria

responsible for the infection. When pus is suspected to be gonorrheal in origin a

number of drops of this pus with a few drops of blood should be added to the

culture-tubes, since the organism of Neisser is more successfully cultivated in this

way.

Sterilization and Disinfection.—Microorganisms retain their vitality only

when proper conditions of moisture and heat are present, and, like all other living

things, are especially susceptible to deleterious influences. Many of the patho-

genic bacteria grow only at the temperature of the body, at which they may be

cultivated indefinitely, while others, although multiplying most luxuriantly at

37° C, are also capable of development at lower temperatures varying from 22°

to 30° C. Temperatures below 22° C. are unfavorable for growth, and the ma-

jority of bacteria are killed by freezing. Few bacteria develop well at a tempera-

ture above that of the body, 40° C. inhibiting the growth of most pathogenic spe-

cies. Certain varieties of thermophilic bacteria grow luxuriantly at 55° to 60° C,
an amount of heat which sufifices to kill ordinary microorganisms. The thermal

death-point of bacteria differs with the species and with the length of time during

which the organisms are exposed. The gonococcus of Neisser is killed at a rela-

tively low temperature, 40° C. being suflicient; but this organism forms practi-

cally the only exception to a general rule that a temperature of between 55° and
60° C. acting for a half hour is necessary for destruction. Spores are far more
resistant to heat than the ordinary vegetative forms, and a temperature of 100° C,
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applied for at least ten minutes, may be considered the lowest limit for their death-

point.

All microorganisms are destroyed by drying, but the efficacy of this depends

upon the number of germs present. Bacteria spread out in thin layers dry quickly

and are rapidly killed, but when a large number are aggregated they dry less rap-

idly and retain their vitality a corresponding length of time. Light has a very

rapid action, the direct rays of the sun killing many bacteria in a few hours. All

forms are susceptible to the action of certain chemical substances, among which

dilute solutions of the mineral acids are the most efficacious. For surgical pur-

poses these acids are of little value in disinfection, since they exert so corrosive an

action, and solutions of carbolic acid and of the bichlorid of mercury in various

strengths are now uniformly used. A solution of carbolic acid of the strength of

3 to 5 per cent. (3 to 5 parts of the acid added to 95 parts of water), and a solution

of bichlorid of mercury of the strength of 1: 1000, will kill nearly all microorgan-

isms in from three to five minutes. Many other disinfectants have been devised,

some of which are of real value for the preservation of surgical materials, such as

silk, catgut, or kangaroo tendons, but the majority of disinfectants now on the

market are quite devoid of germicidal properties.

The best method for disinfection of the skin, next to such mild agents as abso-

lute alcohol, ether, and chloroform, is the one introduced in this country by Kelly

in which a saturated solution of potassium permanganate is followed by a similar

solution of oxalic acid. While it is not definitely known how the combination of

these substances becomes so strongly disinfectant, it is probably due to the oxalic

acid, as has been shown by Sherwood,' but it must not be forgotten that potassium

permanganate itself is one of the strongest germicides we have. Harrington and

Walker,^ however, have recently pointed out that while absolute alcohol and alcohol

containing more than 70 per cent, by volume are practically devoid of bactericidal

power, 60 to 70 per cent, alcohol is a most valuable disinfectant, killing resistant

pathogenic bacteria both in a dry and a moist condition within three to five min-

utes. This is true within broad limits of the bacteria of the skin.

Surgical Infections.—The relationship of bacteria to inflammatory condi-

tions of all descriptions is now so well recognized, and the principles involved in

the invasion of tissues by microorganisms have been so well and clearly pointed

out by a number of authors, that but little need be said on this phase of the sub-

ject. It is important to clearly understand the source of the bacteria which take

part in infections, and to establish their identity. The action of microorganisms

depends upon a number of factors. Certain species, like the Strepiococciis pyogenes, by

their very method of multiplication tend to invade the blood and tissues, while others,

like the staphylococcus, limit themselves to circumscribed areas. The virulence of

bacteria depends upon a number of conditions. While there is little experimental

'Sherwood, Mary: "Potassium Permanganate and Oxalic Acid as Germicides Against the

Pyogenic Cocci," Johns Hopkins Hospital Reports, 1893, vol. iii, p. 3.59.

'Harrington, C, and Walker, H. : "The Germicidal Action of Alcohol," Boston Med. and
Surg. Journal, 1903, vol. cxlviii, p. 548.
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evidence in support of the view, clinically it would appear that many of the species

now found in surgical disease have suffered considerable loss in pathogenic proper-

ties, possibly by the continued use of powerful antiseptics. Certainly serious

infections are far less frecjuent now than formerly, and some surgical diseases,

like "hospital gangrene," have entirely disappeared. The constant efforts of the

surgeon to prevent the entrance of organisms into operative wounds would of itself

greatly restrict the number of infections. Fulminating infections are nevertheless

still met with, and bacteria of a high degree of virulence are especially common in

certain abnormal conditions, as on the putrefying surfaces of an ulcerating carci-

noma of the cervix. Of great importance is a knowledge of the resistance which

tissues offer to the development of organisms. The normal healthy juices of the

body are able to destroy a considerable number of microorganisms, and this power

is shared by the peritoneum. When tissues are injured, their vitality is consid-

erably lessened and the chances of infection become correspondingly greater. In

all cases the greatest respect should be shown them, unnecessary trauma, pro-

duced by traction of instruments, prolonged or violent sponging, or other surgical

procedures being avoided, so that the necrosis of the cells may be limited. In this

way even if a few bacteria gain entrance to operative wounds, infection is less apt

to result, a limited number of bacteria being killed by the normal serous exudate

produced when tissues are exposed. Recent investigations in bacteriologv are of

great importance in this connection, since it has been shown that blood serum as

well as certain pathologic secretions of the body contain strong bactericidal sub-

stances, capable of dissolving ail sorts of microorganisms. In addition the white

corpuscles of the blood, especially the polymorphonuclear leukocytes, are endowed
with the power of ingesting and destroying bacteria and other foreign cells. A
production of pus made up of polymorphonuclear leukocytes must not be consid-

ered entirely disadvantageous, the damage being done by the bacteria and not by
the pus cells, whose purpose is the destruction of these bacteria. Inflammation

in this light is a conservative or protective process, the bacteria being confined to

certain localities and prevented from gaining entrance to the general circulation.

To illustrate, the greatest difference is evident between infectious processes in

man and in animals, the local reaction in the one case preventing the general dis-

tribution of microorganisms through the body, the general absence of this, in the

other, favoring their widespread dis.semination. While local inflammations with

purulent exudate are common in man, septicemias with the development of the

microorganisms in the blood are common in animals. With highly virulent micro-

organisms, true septicemia may occur in man and the bacteria maybe cultivated from
the blood. Careful technic is necessary in taking cultures from this source, and
special care must be exercised to avoid the skin bacteria. The best method con-

sists in the disinfection of the skin over some of the superficial veins of the arm, a

small incision being made, a sterile hypodermic needle plunged into the vein, and
a few cubic centimeters of blood withdrawn. The blood may be added to

melted agar, which is poured into a Petri plate, or it may be transferred to an ex-
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cess of bouillon in sterile flasks. In suspected gonorrheal septicemia hydrocele

or ascitic fluid must be added to the medium.

Bacteriology of Exposed Surfaces.—Although many species of bacteria are

present in the air and in natiu-al waters, the varieties here foiuul are for the most

part chroniogenic and rjuite devoid of virulence. The soil is a favorite site for

numbers of microorganisms, especially in its upper layers, and many of the species

here encountered are pathogenic for man and belong to the resistant type of spore-

bearing bacteria. Such organisms as the tetanus bacillus, the anthrax bacillus, thegas

bacillus of Welch and Nuttall (/or. ch.), the malignant edema bacillus and several

others, are constantly present in the soil of certain localities, and no .=oil is free from

some one or other of these highly virulent germs. When we consider the possi-

bility that the spores of these organisms may under normal conditions be deposited

upon the skin, especially that of the hands or face, it is not by any means surpris-

ing that the exposed surfaces of the body always exhibit a definite flora of micro-

organisms. That the skin is not a favorable nidus for many of tliese organisms

is shown by the fact that its persistent flora is limited to but a few species. The
most important of these are the 'pyogenic staphylococci, the Streptococcus pyogenes,

Bacillus pyocyancus , the cause of blue pus, and BaciUvs coli, the most common
microorganism found in the intestinal tract. Such organisms as the gonococcus

of Neisser, the pneumococcus of Fraenkel, the typhoid bacillus, and others con-

cerned in infectious diseases of man, are apparently miable to maintain an inde-

pendent existence upon the external surfaces of the body, although it is hardly

conceivable that the hands of a large number of individuals should not at some

time or other be contaminated by these pathogenic bacteria. When we consider

the actual species found on the skin, considerable variation is seen in the relative

frequency with which the different types are found. Thus Welch' states that

Staphylococcus pyogenes aureus and albits, while almost constantly found upon

the hands of doctors and nurses who come in contact with indivitluals suft'ering

with bacterial infection, were quite rare in people not exposed in this way; while

the Streptococcus pyogenes was quite infrec|uent except in persons wlio had handled

infectious material. According to IMuhsam, the most frerjuently encountered

microorganism upon the skin is Bacillus pyocyaneus, which was present in .50 per

cent, of the cases examined. While not found so frequently by other observers

subsequent to IMuhsam, this organism is present in many individuals about the folds

of the groin and axilla. Again, it has been shown by Winslow" that the Bacillus coli

enjoys a wide distribution upon the hands, being foiuid in a majority of cases in

which cultures are taken. By far the most iiiiportant microorganism of the skin,

without doubt, in view of its constant presence in all individuals, is the organism

described by Welch as the Staphylococcus epidermidis alhus. This is a small coccus

always present in the deeper layers of the corium, especially about the hair-follicles,

'Welch, \Y. H. : "Conditions Underlying tlie Infection of Wounds," Transactions Congress
American Physicians and Surgeons, vol. ii, 1891, p. 1.

-Winslow, C. E. A.: "The Occurrence of the Colon Bacillus on the Hands," Jour, of Medical
Research, 1903, vol. v, p. 463.
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whose ubiquity renders absolute disinfection of the skin well-nigh impossible.

The "skin coccus" is regarded by Welch as an attenuated variety of Staphylo-

coccus pyogenes albus, and is usually devoid of pathogenicity. It may take part

in infectious processes of low virulence.

Bacteria of Mouth and Naso-pharynx.—Of great interest to the surgeon,

and even possibly of more importance in view of the virulence of the organisms

encountered, is the bacterial flora of the mouth and the naso-pharynx. Here a

number of virulent species are constantly found, foremost among which are the

Streptococcus pyogenes, the pneumococcus, and certain varieties of capsulated

bacteria. The pneumococcus has been known for some time to exist in the normal

saliva of certain individuals, and cases of pharyngitis and tonsillitis have long

been recognized following streptococcus invasion in addition to those cases due to

ordinary pyogenic cocci. It has only recently been possible to definitely distin-

guish the pneumococcus from the streptococcus^ by the more careful study of capsule

formation and the employment of Hiss's medium, and many of our ideas con-

cerning the bacterial flora of the naso-pharynx must be modified. It is probable

that all individuals harbor at some time or other pneumococci of the highest degree

of virulence, and capable of setting up many changes in man in addition to pneu-

monia, including some of the more severe types of tonsillitis. In addition to the

pneumococcus, virulent streptococci are frequently found in the mouth, while the

Friedliinder bacillus and some of the closely related species, all possessed of con-

siderable pathogenic action upon man, are often present in nasal catarrh.

It should be pointed out that chronic inflammations of the nose and throat,

chronic inflammations of the tonsils, carious teeth, and other abnormal conditions

about the naso-pharyngeal cavity oft'er those peculiar conditions in the life of

bacteria which contribute to the survival of microorganisms of a high flegree of

virulence and suggest the possibility that bacteria of low pathogenic properties

may have their properties augmented by their constant presence in diseased con-

ditions. It becomes of special importance, therefore, that the deposition of any

of the secretions of the mouth and the naso-pharynx upon exposed wound surfaces

should be carefully avoided by the surgeon.

Bacteria of the Intestinal Tract.—The bacteria present in the intestinal

tract are of interest and importance to the gynecologist from several standpoints.

Organisms from this source may pass through the walls of the intestine and in-

augurate inflammatory changes in some of the intra-abdominal structures, as the

vermiform appendix, or they may find their way to cystic accumulations or to

necrotic tissue masses and there cause secondary inflammations. In all such

cases the local infection may serve as a starting-point for local and general peri-

tonitis. The variety and the extent of the infection will depend upon the rm\-

lence of the microorganisms in question, although the resistance of the tissues is

always an all-important factor. Primarily, any microorganism present in the

mouth and in the naso-pharynx may find its way with food and drink to the stomach,

' "Studies on the Pneumococcus," Jour. Exper. Med., 1905, vol. vii, No. 5, pp. 401 to 633.
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together with a host of organisms derived from water, milli, and the uncooked

portions of food. While the acid present in the gastric contents may destroy a large

number of these bacteria, it has been shown l)y Gushing and Livingood ^ by cultures

taken from the stomach during life, and by Ford' by cultures taken at autopsy, that a

considerable number of different species may survive in the stomach for some time.

The most common pathogenic bacteria here are the pyogenic staphylococci and

streptococci, although the pneumococous is likely to be conveyed to the stomach

with the saliva. In addition, the capsulated Bacillus lactis aerogenes described by

Eschericlv' is always present in this part of the intestinal tract. ]\Iany of the bac-

teria of the stomach do not pass beyond the pyloric orifice, for the duodenum
usually contains but a limited number of microorganisms. In the large intestine

the number and variety of organisms again increase, the staphylococcus and

streptococcus being present; but the predominant form is Bacillus coli communis,

the organism found in the intestine by Escherich in association with Bacillus lactis

aerogenes. Both of these organisms were originally supposed to be devoid of

virulence, but further experience has demonstrated that they may take part in

extensive pathologic changes in man and animals. Whether in man these

microorganisms are able to usher in infectious processes, or whether the original

infection is caused by such pathogenic species as the staphylococcus and the strep-

tococcus, the intestinal bacteria taking up and augmenting the inflammation, is at

present a disputed point. In addition to these organisms. Bacillus pyocyancus is

frequently present in the contents of the bowel, especially at certain seasons of the

year, and Bacillus fcccalis alkaligcnrs, an organism described by Petruschky,* is

practically never absent from its lower portion. The latter species claims special

interest because of its great resemblance to the typhoid bacillus, with which it was

frequently confused in the earlier literature. The conditions in the alimentary

tract are particularly favorable to the development of spore-bearing, anaerobic

bacteria, and Welch in his Shattuck lecture {loc. cit.) has recently pointed out

that the "gas bacillus" is always present in the contents of the human intestine.

Perineum and External Genitalia.—Under normal conditions there are

constantly present upon the female perineiun a considerable variety of micro-

organisms which exist upon all portions of the epidermis, such as, the strepto-

coccus, staphylococcus, and Bacillus pyocyancus. The staphylococci are probably

always found in this region, but here, as elsewhere upon the intact epidermis,

the "skin coccus" of AVelch is especially predominant. The bacillus of blue

pus, as has been pointed out by Miihsam, is prone to live in the folds of the groin,

' Gushing, H., and Livingood, L. E.: "Experimental and Surgical Notes upon tlie Bacteria

of the Upper Portion of the Alimentary Canal, with Observations on the Establishment there

of an Amicrobic State as a Preliminary to Operative Procedures on the Stomach and Small In-

testine," Contributions to the Science of Medicine, dedicated to Dr. W. H. Welch, Johns Hop-
kins Hospital Reports, 1900, vol. ix, p. .543.

^ Studies from the Royal Victoria Hospital, 1903, vol. i, No. 5.

^Escherich, Th.: "Darmbacterien des Sauglings und ihre Beziehunge zur Physiologic der

Verdauung," Stuttgart, 1885.

* Petruschky, J.: "Bacillus faecaUs alkaligenes (N. Sp.)," Centralblatt f. Bakt., 1896, Bd. xix,

S. 187.
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where the constant presence of a certain amount of moisture gives it, as well as

other bacteria, the nutritive material necessary for development. In addition to

these species a constant stream of bacteria is poured out with the intestinal dis-

charges and bathes the perineal surfaces. Any organisms in the evacuations

would therefore survive for a certain time upon the perineum, and thus, in addition

to the species mentioned. Bacillus coU. communis, Bacillus lactis aerogcnes, and

Bacillus aerogcnes capsulahis nuist l)e present here under many conditions. Ba-

cillus pijocijaneus, too, may sometimes appear in the intestinal discharges and be

deposited upon the perineum. The majority of these germs do not penetrate the

female genitalia beyond the external labia, the mucous surfaces of which furnish

conditions for the development of more characteristic organisms. Chief among

these is the smegma bacillus. This is an organism found constantly in the smegma

which derives its chief interest from its resemblance to the tubercle bacillus. It was

first described by Tavel and Alvarez (Irjc. cil.) and has since been studied by a

number of observers.^ Like the tubercle bacillus, it is acid-fast, resisting de-

colorization by acids and alcohols, and it can be differentiated absolutely from this

bacillus only by animal inoculation.

Despite the constant presence of bacteria upon the perineum, infections of this

region are of the greatest rarity. .lust as in other regions, the pyogenic cocci may
penetrate the deeper layers of the skin and the subcutaneous tissue and produce

small boils or furuncles. They may also invade the vulvovaginal glands and

cause true abscess formation. Abscesses of these glands are usually secondary

to gonorrhea, and, as has been pointed out by Bumm (loc. cif.), are more properly

considered pseudo-abscesses. Infections of the perineiuu during surgical opera-

tions seldom occur, being less frequent than infections in other parts of the

body. This may be due to local immunity, since these tissties must be constantly

absorbing bacterial products from the intestinal tract, while the peculiarly resistant

character of the perineum and its abundant blood-supply may also be instrumental

in limiting infection. Specific lesions of the external genitalia are of frequent

occurrence, and it has been shown by the investigations of Ducre)'' that "soft

chancre" is due to a characteristic bacillus found in the purulent secretions from
this lesion, the same organism being demonstrated liyUnna^ in microscopic sec-

tions of the tissues. Ducrey's bacillus has been shown by inoculation to convey

the disease, and its cultivation has been accomplished upon blood-agar and hare's

blood by Bezancon, Griffon, and I.e Sour(P and by Davis.'' Finallv.the etioloo-ic

' Cowie, D. M.: "A Preliminary Report on Acid-resisting Bacilli with Special Reference to
their Occurrence in tlie LoNver Animals," Journal of E.xperimental Medicine, 1900-1901 vol v
p. 205. .

• .

* Ducrey: "Experimentelle Untersuchung uber d:is Kontagium des Aveichen Schankers,"
Monatschr. f. prakt. Derniat., 1889, Bd. ix, S. 221.

'Unna, P. G.: "Der Streptobacillus des weichens Schankers," Monatschr. f nrakt Dermat
Bd. xiv, 1892, S. 48.5.

' Bezancon, F., GriiTon, N., et Le Sourd, L.: "Reclierche.s siu- la Culture du Bacille de Du-
crey," Annal de dermat. et syph., 1901, Tome ii, p. 1.

* Davis, Lincoln: "Observations on the Distribution and Culture of the Chancroid Bacillus
"

Journal of Medical Research, 1903, vol. iv, p. 401.
'
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agent of syphilis, which for so many years has baffled bacteriologic investigators, has

apparently been found by Schaudinn ' in a small spirally curved or twisted organism

known as the Spirochwta pallida, which in all probability is protozoan in character.

Bacteria of the Vagina and Endometrium.—Considerable difference in

opinion has existed in the past as to the extent to which the bacteria of the perineum

and the external genitalia penetrate the vagina, and as to the frecfuency with which

either pathogenic or non-pathogenic bacteria may be found in its mucosa. The
most important observations have come from Doederlein, Kronig, Menge, and

Williams. It is probable that only under exceptional circumstances do bacteria

pass beyond the hymen in the virginal condition, although Doederlein" believes

that non-pathogenic bacteria always exist in the normal vagina. He has, in fact,

described a special bacillus there, which he considers to be the cause of the acid

reaction of the vaginal secretions. Kronig'^ and Menge'' have shown that Doeder-

lein's bacillus is by no means always present in the vagina, and they consider

the regular inhabitants of this organ to be certain anaerobic bacteria which are

devoid of pathogenic properties. In 500 cases of pregnant women, whom Kronig

examined, he found a constant acid reaction, the bacteria being of the same gen-

eral type as those of the normal vagina, non-pathogenic anaerobes. Finally,

Williams''' has demonstrated that the "vaginal secretion of pregnant women does

not contain the usual pyogenic cocci," Staphylococcus pyogenes aioreus, Staphy-

lococcus pyogenes albus, and Streptococcus pyogenes having never been found

in ninety-two examinations. (In this connection it should be emphasized that the

method of making the examination for vaginal bacteria is of the utmost importance.

The greatest care should be taken not to introduce bacteria during the very pro-

cedure employed to obtain the vaginal secretions, and negative results of both

bacterioscopic and culture methods are of greater value than positive. The latter

can be explained by errors of technic, while the former cannot.)

Experimental investigations undertaken to solve the same problem have

thrown considerable light upon the rapidity with which pyogenic organisms dis-

appear when introduced into the vagina. Menge and Kronig introduced the

staphylococcus, the streptococcus, and Bacillus pyocyaneus into the vaginas of

pregnant women and found that even in large numbers they rapidly disappeared.

Cultures taken from one to six hours subsequent to the procedure revealed a

diminution in the number of bacteria, and at the end of twenty-four hours the

'Schaudinn, Fritz, u. Hoffmann, Erich. "Vorlaufiger Bericht uber das Voricommen von
iSpirocheeten in Syphilitischen Krankheitsprodukten und bei Papillomen." " Arbeiten aiLS dem
Kaiseriichen Gesundheitsamte Beriin," April 10, 1905, xxii, Zweites Heft 527.

^ Doederiein, A.: "Das Scheidensekret und seine Bedeutung filr das Puerperalfieber,"

Leipzig, 1892.

^ Kronig, B.: "Ueber das bacterienfeindhche Verhalten des Scheidensecretes Schwangerer,"
Deutsche med. Wochenschr., 1894, Bd. xx, 25, Nr. 4.3, S. 819.

< Menge, K.: "Ueber ein bacterienfeindliches Verhalten der Scheidensecrete Nichtschwang-
erer," IhuL, 1894, November 15, 22, 29, Nr. 46, S. 867; Nr. 47, S, 891; Nr. 48, 907.

* WiUiams, J. Whitridge. "The Bacteria of the Vagina and Their Practical Significance,

Based upon the Bacteriological Examination of the Vaginal Secretion of Ninety-two Preg-

nant Women," American Jour. Obst., 1898, October, vol. xxxiii, p. 449.
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cultures were sterile. As a general rule the siaphijlococci disappear first, the

fyocyaneus last. We have no exact knowledge of the mechanism by means of

which the vagina rids itself of pathogenic bacteria. Apparently it is not the acidity

or the alkalinity of the secretion, since the bacteria disappear with equal rapidity

regardless of the reaction of the vaginal mucosa. It may be that the vagina of

pregnancy secretes strong bactericidal substances ' which cause the destruction

and the disintegration of any bacteria with which they come in contact. The

vagina thus, hke other organs of the body, would contain in itself those defences

which under normal conditions prevent infection. When the vaginal mucosa

has become diseased, as in an infection by the gonococcus of Neisser, it cjuickly loses

this capacity of freeing itself from pathogenic germs. In an extensive series of

examinations, made by Dr. Flora Pollack, of the vaginal secretions in women
who were treated for gonorrhea at the Johns Hopkins Dispensary, pyogenic staphy-

lococci and intestinal bacteria were present in the majority of instances. Cultures

from the normal endometrium are always sterile." In the endometrium of women
immediately after delivery, just as in the normal state, bacteria are seldom present.

Little'' has recently shown in a series of fifty cases, of which forty were absolutely

normal and ten abnormal, that 83.3 per cent, were sterile. Of the remaining 17

per cent, the organisms were the same as those found regularly upon the vulva,

including intestinal bacteria and certain staphylococci. Of the 83.3 per cent,

considered .sterile, 1.5 per cent, showed gonococcus due to previous specific disease,

and the remainder were absolutely free from microorganisms.

Gonorrhea.—Pathologic conditions due to the microorganism discovered

by Neisser^ in the exudate of acute urethritis are probably the most frequent of

all the diseases seen by the gynecologic surgeon, and in view of the wide distribu-

tion of the gonococcus and the variety of lesions it may cause, are perhaps the

most important. Great differences exist in the resistance of different individuals

to infection by this organism, and the extent of the invasion depends to a con-

siderable degree upon the structures attacked. In young women the external

organs, particularly the urethra, are especially prone to infection, while in older

women with relaxed outlet the vault of the vagina and the cervix uteri are more
likely to be involved. The first sign of gonorrheal infection is a yellowish dis-

charge consisting microscopically of epithelial cells, a few polymorphonuclear
leukocytes, and myriads of small diplococci either free, upon the surface, or

inside the cells. These diplococci .stain readily by methylene-blue, but are

most clearly differentiated from the ordinary pyogenic cocci l)y their com-
plete decolorization by Gram's method. As the extent of the urethral infection

'Nuttall, Geo,: "Experimente uber die bacterien-feindlichen Einflus.se des thierischen
Korpers," Zeitschr. f. Hygiene, ISSS, Bd. iv, S. .3.5.3.

^ Opitz, E.
:

" Bakteriologisclie Uterusuntersucbungen," Centralbl. f. Gynak.. 1897, Nr. .52, S.
1505.

5 Neisser, Albert: "Die Mikrokokkcii der Gonorrbra-a," Deutsche med. Wochensch 1S82,
Bd. viii, S. 279.

nAttle, H. M.: "The Bacteriology of the Puerperal Uterus," Amer. Journ. Obstet., 1905,
vol. In, p. 815.
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increases the character of the discharge changes, a more purulent secretion being

estabhshed. The disease may be hmited to the urethral mucosa, lasting three or

four weeks, and undergoing spontaneous recovery, or the inflammation may
extend to the bladder and a cystitis supervene. Complete healing of both urethra

and bladder may be brought about by appropriate treatment, or the infection

may become chronic and a slight discharge, difficult to differentiate from an

ordinary leukorrhea, may persist for years. By repeated bacterioscopic examination

of such a discharge the gonococcus should eventually be discovered, although

many examinations may be necessary.

The irritation produced by the purulent gonorrheal secretions may cause an

intense superficial inflammation of the epidermal surfaces of the external genitalia.

This inflammation is not specific but partakes of the nature of an eczema (Clark').

The perineum, the inner sides of the thighs, the labia, and the clitoris may all be

involved, the inflammation occasionally resulting in superficial ulcerated patches

leaving eventually small condylomata. Owing to the peculiar stratified character of

the vaginal epithehum, this organ is usually resistant to gonorrheal infection, and a

true vaginitis seldom occurs except in young children and in senile cases where

the epithelium is thin and delicate, in both of whom a pure gonorrheal inflamma-

tion may occur.

From the urethra the organisms may penetrate the ducts of Bartholin's glands

and the gland itself, with resulting Bartholinitis. In this case a tense, painful,

fluctuant tumor appears on the labium which may either rupture on its surface or

be absorbed. If the external orifice of the duct be occluded and the gonorrheal

pus accumulate, according to Bumm, a pseudo-abscess is formed, a true abscess

occurring only when a secondary invasion of the gland by pyogenic cocci occurs.

The acini of the gland are destroyed only in the latter event.

Next in point of frequency to inflammation of the urethra and its communi-

cating structures, the cervix of the uterus is involved. Here the discharge begins

as a slimy, bloody secretion which later becomes milky and purulent. If the epi-

thelium descjuamates, erosions of the cervix occur, and Klein claims that practically

all true cervical erosions are gonorrheal in origin. The mucous membrane of the

cervix becomes reddened and swollen, projecting as a sensitive rosette-like growth

from the os externum. Clark states that this variety of gonorrhea is particularly

prone to become chronic, and during its progress the so-called latent gonorrhea

develops, producing no subjective symptoms, and yet able to transmit a virulent

infection. Here the Nabothian follicles occur, retention cysts following occlu-

sion of the glandular stomata. From the cervix uteri the disease may pass the

internal os and a gonorrheal inflammation of the endometrium result. The dis-

charge first produced is bloody and purulent, but as the disease progresses it becomes

slimy in character, in the chronic cases changing to a viscid catarrhal mucus.

After a gonorrheal inflammation has been fixed upon the endometrium there is

'Clark, J. G.: "A Critical Summary of Recent Literature on Gonorrhea in Women,"
Amer. Journ. of the Medical Sciences, vol. cix, 1900, pp. 73 and 436.
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constant danger of extension from fundus uteri to Fallopian tubes, an acute sal-

pingitis developing, which may terminate in pyosalpinx, or from which the pelvic

peritoneum and the ovary may become infected. During the acute stage the

patient suffers sharp pain iji both ovarian and tubal regions, this pain being in-

creased by all physical movements of a violent description and being accompanied

by a slight fever. Following this stage an accumulation of pus may take place in

the tubes (pijosalpinx) or the inflammation may subside, the mucous surfaces of

the tubes being glued together. If the microorganisms pass through the u-alls of

the tubes or the abdominal stomata a local peritonitis may result, in the healing

of which dense adhesions may be formed between the tubes and the adjacent peri-

toneum. The inflammation may become more violent in character, a general

gonorrheal peritonitis resulting, as in the case reported by Hunner and Harris.'

Finally the organisms may invade the ovaries and true ovarian abscesses result.

In all cases it should be noted that the gonococcus quickly disappears from the

exudate, in some cases its place being taken by secondary invaders, in others the

pus remaining free from microorganisms of any description.

In all cases of gonorrhea in women, the disease may become cjuiescent, the

organisms persisting for years, their virulence lighting up and extensive invasion of

structures taking place only when some sudden lowei'ing of resistance or production

of necrotic tissue occurs, as in the profound changes accompanying child-birth.

Certain points of clinical importance must be emphasized in connection with

this disease. Special attention should be directed to the prevalence of gonorrhea

in children, where it may occur as a true specific vaginitis or where it may result

from accidental transmission of the oi-ganism from infected nurses. In children

the mucous membrane of the rectum is especially prone to infection, and in all

institutions every possible precaution should be taken to prevent the possible

spread of the disease by contaminated fomites and instruments.

In newly married women gonorrhea is likely to arise from a previously infected

husband, in whom all subjective signs of the disease have disappearerl, virulent

gonococci still lurking in the urethral mucosa. Gonorrhea becomes in conse-

quence one of the most frequent causes of sterility when the husband has suffered

from a doul:)le epididymitis, and when the wife has suffered from salpingitis result-

ing in a complete closure of the lumen of the tubes. In many cases the wife becomes

infected at the time of her first pregnancy, a salpingitis subsequently developing,

a second conception Ijeing prevented by the condition of the tubes, the so-called

one-child marriatre resulting.

Tuberculosis.—Tuberculous affections of the female genitalia are far more

common than was believed before systematic bacteriologic and pathologic ex-

aminations of these organs were made, both at autopsy and following surgical

operations. The disease may be primary in the genito-urinary system and he the

starting-point for general tul)erculosis, or it may be secondary to a preexisting

'Hunner, Guy L., and Harris, N. MacL.; "Acute General Gonorrheal Peritonitis," Johns
Hopkins Hospital Bulletin, June, 1902, vol. xiii, p. 121.
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phthisis. A number of cases of undoubted genital tuberculosis were described

during the early part of the last century, although according to Williams' the first

case of this character was reported in 1744 by ]Morgagni.^ Subsequent cases were

described by Louis, Senn, Reynaud, and much of the obscurity in our ideas of

this affection was cleared up by the work of Kiwish, Geil and Paulsen. The
discovery of the tubercle bacillus by Koch furnished a means of accurate diagnosis

in the demonstration of the etiologic agent and combined bacteriologic and patho-

logic observations have served to demonstrate the wide occurrence of this disease.

Tuberculosis of the vulva is of great rarity, undoubted cases occurring in only

a few instances, in the majority of which the patients were suffering from tuber-

culosis in other regions of the body. The vagina may be affected far more frequently

than the vulva, although the disease here is likely to be secondary to disease higher

up in the genital tract. It occurs in the form of miliary tubercles, by the breaking

down of which fairly typical tuberculous ulcers are formed. They possess an

irregular outline with sharply cut perpendicular edges. The base of the ulcer is

covered by caseous material beneath which lie numerous granulations and about

which miliary tubercles may be found. The source of origin of these ulcers is

interesting. When situated upon the posterior wall of the vagina and in its upper

portion, they are plainly secondary to tuberculosis of the uterus and are the direct

result of the deposition of its diseased secretions. In other cases tuberculosis of

the vagina is associated with disease of the Fallopian tubes and of the peritoneum,

while its association with tuberculous affections of the kidney and bladder has

been emphasized by both Virchow^ and Menetrier.* The secretions from the

tuberculous ulcers contain tubercle bacilh, which are difficult to demonstrate

microscopically, and animal inoculation must usually be employed.

Tuberculosis of the uterus is secondary to tuberculosis of other portions of the

genital system, especially disease of the tubes, and it is frequently part of a general

mihary tuberculosis, although rare cases have been described in which it was the

only tuberculous focus found. Williams states that there are three main types

of this disease: (1) Miliary tuberculosis with or without the formation of ulcers;

(2) chronic diffuse tuberculosis (caseous endometritis); (.3) chronic fibroid tuber-

culosis. It is far more common in the body of the uterus than in the cervix, where,

as with the vagina, it takes the form of miliary tubercles by the disintegration of

which tuberculous ulcers are formed. Of special importance is tuberculous ulcera-

tion of the cervix uteri, where the great resemblance to carcinoma must be care-

fully borne in mind. A ready diagnosis becomes possible if scrapings from the

ulcerated areas be carefully examined bacteriologically. While the bacilh may

not be found in the original material, the inoculation of a guinea-pig will establish

'Williams, J. Whitridge: "Tuberculosis of the Female Generative Organs," Johns Hopkins
Hospital Reports, 1893, vol. iii, p. 8.5.

^Morgagni: "De Ledibus et Causis morborum," Epistola 38, Tome I-II, Liber iii, 34 (Ed.

Radius).

^Virchow: Krankhafte Geschwulste, Bd. ii, p. 679; Berlin, 1865.

'Menetrier: "Ulcerations tuberculeuses du vagin et de la vessie," Bull, de la Soc. anat. de

Paris, 1886, p. 454.
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the nature of the affection, or a small piece of tissue chpped from the cervix may

be examined for miliary tubercles.

The Fallopian tubes are more commonly infected by the tubercle bacillus than

any other portions of the genito-urinary tract, and usually serve as the starting-

point for the disea.se of thi.s system. It has been shown by Williams (loc. cit.) that

the tubes are more frecjuently diseased than was heretofoi'e supposed, and that a

lesion of these structures may be the original focus for a general tuberculous infec-

tion. The appearance of the diseased tubes varies greatly with the severity of

the affection. In typical cases they are filled with caseous material, which may also

be deposited on their external walls between them and the peritoneal surfaces. The

consistency of this caseous material varies, being at times soft and fluid, again dry

and hard, partial calcification taking place in rare instances. The tubercle bacillus

may be demonstrated in this caseous material either by bacterioscopic examina-

tion or by cultural methods, since this secretion is usually free from other bacteria.

In many instances the tubes are bound to the peritoneum by dense adhesions, the

inflammation of this membrane having been limited to the region of the tubes.

In certain cases of genuine tuberculosis, the appearance of the tubes is by no means

so typical, and careful microscopic examination of hardened sections may reveal

the presence of miliary tubercles in tubes ordinarily deemed free from disease.

Finally, tuberculosis of the ovary may occur during the progress of tuloerculosis in

other parts of the genito-urinary system, or subsequent to disease of the peritoneimi.

It may assume several forms, miliary tubercles, caseous masses, or tuberculous

abscesses. Tubercle bacilli may be demonstrated microscopically in the tissues

and occasionally in the pus, which rarely is invaded l)y other species.

Tuberculous Peritonitis.—Tuberculous affections of the peritoneum frequentlv

come to the observation of gynecologists either in their characteristic form or

simulating other gynecologic affections. They are best divided (Osler^) into: (1)

Acute miliary, producing a sero-sanguineous exudate; (2) chronic caseous or ulcer-

ating tuberculosis, producing large tuberculous growths tending to caseate and

ulcerate; and (3) chronic fibroid tuberculosis, in which little or no exudate is

produced. In all forms of peritoneal tuberculosis the tubercle bacillus may be

demonstrated in the exudate, but usually with some difficulty.

Puerperal Infections.—The question of auto-infection during the puer-

perium is now settled, since the clinical observations of Oliver Wendell Holmes

and Semmelweis, in the days before the action of bacteria was understood,

established the infectious nature of puerperal fever, while in more recent times

careful bacteriologic -study of normal and infected puerperal women has supplied

the necessary scientific facts. Primarily, the vagina and uterus of normal pregnant

women may be considered sterile, or at least free from pathogenic bacteria. Any
infection which arises during the course of labor is the result of the accidental in-

troduction of microorganisms into the genital organs. An exception to this rule oc-

' Osier, Wm.: "Tuberculous Peritonitis," Johns Hopkins Hospital Reports, Baltimore, vol. ii,

No. 2, 1890, p. 1.
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curs in women who have previously been affected with gonorrhea, since the organ-

ism of Neisser may he dormant in some portions of the female genital tract and

acquire greater pathogenicity during childbirth. With this exception the natiu-e of

the germs introduced and the resistance exerted on the part of the patient determine

the character and the extent of the infection. If the pyogenic cocci, Staphylococcus

pyogenes aureus and alhus, be the offending organisms, the inflammation is apt to be

limited to the surface of the endometrium, since these bacteria have little power of

penetrating deeply beneath the epithelium. The discharge from the uterus is foul

and purulent, and the staphylococci may easily be demonstrated both microscopically

and culturally. Should the organisms be carried by the blood-stream or lymphatics

to other regions of the body, metastatic abscesses develop in various regions, and

the condition is characterized as pyemia. These abscesses are localized in the

broad ligaments, the groin, the various joints, the mediastinum, and the internal

organs, especially the liver and the kidney. If Streptococcus pyogenes is intro-

duced a different condition develops, since the streptococcus possesses marked

invasive powers and rapidly passes through the endometrium. Here the whole

uterine wall may be involved, and from this focus various secondary lesions may
be caused. If the organisms grow through the uterine walls the peritoneal cavity

may be reached directly and a severe and deadly peritonitis supervene. More

fre(iuently, as has been pointed out by Hunner,' the streptococcus infection of the

uterus is followed by a dense cellulitis in the subperitoneal tissues, a pocket of pus

eventually forming which can and should be reached surgically without entering

the peritoneal cavity. Finally, and this is true of especially virulent streptococci,

the organism may gain access to the blood-stream, a septicemia resulting, usually

fatal. There are a few genuine cases of streptococcus infection where the inflam-

mation is limited to the surface of the endometrium, due to a low virulence of the

particular strain in question, or to an extra degree of resistance on the part of

the patient. In hospital practice the most frequent cause of puerperal infection

is the gonococcus. Little has recently shown in a series of cases examined at the

Johns Hopkins Hospital that 20 per cent, of the women who passed through a

normal puerperium showed the gonococcus in their lochia, while of the abnormal

cases 40 per cent, were infected by the same organism. It has also been shown by

Taussig^ that gonorrheal infection produces the only variety of lochia which has a

characteristic appearance. Milder puerperal infections may be caused by certain

intestinal bacteria, notably Bacillus coli communis, and in rare instances the typhoid

bacillus may invade the uterine structures during the puerperium, as in a case

reported by Dobbin.'

Infection by the diphtheria bacillus may occur at this period, several authentic

' Hunner, Guy B.: "The Streptococcus in Gynecology," Amer. Gynecol, and Obstet. Jour-

nal, May, 1901, vol. xviii, p. 404.

^ Taussig, Fred. J. : "Gonorrheal Puerperal Fever," American Gynecology, 1903, vol. xi, p. 334.

^Dobbin, Geo. W.: "A Case of Puerperal Infection in which the Bacillus Typhosus was
found in the Uterus," Amer. Jour. Obst., 1898, vol. xxxviii, pp. 185, 189.
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examples having been reported ]}y Nisot/ by Biimm,- and by Williams.^ In all

these cases there was a diphtheritic membrane upon the vulva, the microorganism

isolated corresponded culturally to the diplitheria ))acillus, and relief was afforded

by the administration of diphtheria antitoxin. Finally, one of the most important

agents in puerperal infections is the "gas bacillus" of Welch and Nuttah. This

has now been pi'oved to cause those deaths in the puerperium formerly attributed to

entrance of air into the uterine sinuses during labor. In practically all these cases

infection by this bacillus has been demonstrated. When the "gas bacillus" remains

localized in the uterus either a pJnjsometra or distention of the uterine cavity by

gas may he produceil, as in the case reported by lindenthal,* or cmjjhi/sema of

the uterine wall, as has been pointed out by Halban." In general infection the

cases are described under the name of "gas sepsis," or "puerperal gas sepsis."

In those cases, which are always fatal, gas bubbles are found in the heart and blood-

vessels as well as in the organs and tissues. In a certain proportion of cases the

infection probal)ly occurs during life.*

Cystitis.—Inflammation of the bladder mucosa occurs in a number of conditions

in women, of which gonorrhea, puerperal infection, trauma at operation, and

catheterization are the most important. In probably all cases of urethritis the

microorganisms of Neisser may invade the bladder, owing to the short urethra,

but proof of a definite cystitis in the early stages of the disease is difhcult to bring,

since it is impossible to state that gonococci found in the urine have not been

washed out of the lu'ethra. Frecjuently one finds in the urine typical epithelial

cells which are too niunerous to have their origin in the urethral mucosa. Cystitis

may occur during or following typhoid fever and in many cases is due to the typhoid

bacillus.'' When the disease follows trauma, instrumentation, or puerperal infection,

the characteristics of the urine and the course of the inflammation depend to a

great extent upon the nature and the virulence of the organisms involved. A recent

analysis by Brown* of sixty cases occurring in the service of Kelly has shown

the incidence of the various microorganisms, viz.. Bacillus coli, 31 cases; Staphylo-

coccus alhus, 7 cases; Bacillus tuberculosis, 6 cases; Staphylococcus aureus, 5

cases; Bacillus proteus vulgaris, 2 cases; Bacillus pyocyaueus, 1 case; Bacillus

typhosus, 1 case. In this series it may be noted that Bacillus coli is far more fre-

quently found than are other microorganisms, and this is explained by the wide

' Nisot: "Diphtherie Vagino-uterine pucrperale; Serotlierapic
;

guerison," Bull, de la Soc.
beige, de Gyn. et d'Obst., 1896, No. 1, p. 3.

^Bumin, E.: "Ueber Diphtheric u. Kindbettfieber," Zeit.'^chr, f. Geb. und Gyn., 1895,
Bd. xxxiii, S. 126.

^WiUiams, J. W.: "Diphtheria of the Vulva," Amcr. Jour. Ob.st., 1898, vol. xxxviii, p. 180.

• Lindenthal, Otto Th.: "Beitnige zur .\etiologie der Tympana Uteri," Monatsohr. f. Geb.
u. Gynak., 1898, Bd. vii, S. 269.

= Halban: Ibid., 1900, Bd. xi, S. 88.

'Welch, W. H.: "Morbid Conditions caused by Bacillus Aerogenes Capsulatus," Shattuck
Lecture, Med. Comraunicat. Mass. Med. Soc, 1900, vol. xiv. Art. xiii, p. 25.3.

' Young, Hugh H.: 'Chronic Cystitis due to the Typhoid Bacillus," Johns Hopkins Hospital
Reports, 1899-90, vol. viii, p. 401.

'Brown, Thomas R.: "The Bacteriology of Cystitis, Pyelitis, and Pyelonephritis," Ibid.,

1902, vol. X, p. 11.
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distribution of this organism on the perineal surfaces. In some B. coli infections

a previous specific history suggests that the bladder m.ucosa has already been

invaded by the gonococcus of Neisser. The cases of tuberculous cystitis form

an independent group, the disease of the bladder being associated with disease

in other portions of the genito-urinary system. The existence of pijocyaneus

infections of the bladder had been previously emphasized by Brown.' The inves-

tigations of other men agree in the main with the results quoted, except that certain

German bacteriologists, notably Fliigge," believe that Bacillus lactis aerogenes is

of special importance in the etiology of cystitis, its abundant capsular substance

giving it a foothold in the bladder mucosa. In infections by Bacillus coli, ulceration

of the bladder wall is apt to occur, but in many of these cases an antecedent gonor-

rheal infection has taken place.

In "Proteus" cystitis, which is possibly more common than Brown's statistics

seem to indicate, the urine is strongly alkaline. Certain varieties of cystitis are

peculiarly intractable, but this does not seem to be associated with any particular

microorganism. Identification of the bacteria concerned in inflammation of the

bladder is not usually difficult. It is important that the anterior urethra be

thoroughly cleansed and that the urine be drawn off with a catheter. With the

exception of the gonococcus and the tubercle hacillus, the bacteria are readily

cultivated and identified. With these organisms the urine must be centrifugalized

and the sediment carefully examined microscopically, using methylene-blue.

Gram's stain, and Gabbet's stain. When acid-fast organisms are present, it

may be difficult to differentiate between the tubercle bacillus and the smegma

bacillus. In such cases the inoculation of a susceptible animal is necessary. The

smegma bacillus is without pathogenic action.

DESCRIPTION OF SPECIES.

Staphylococcus Pyogenes Aureus.—Discovered in 18S1 by Ogston^ in pus

and cultivated in 1884 from the same source by Rosenbach.^ Morphologically

consists of spherical organisms, usually less than one micromillimeter in diameter,

arranged in clusters or bunches. Non-flagellated. Stains well with ordinary

anilin dyes and retains the color in Gram's method. It produces a golden yellow

pigment, especially in cultures freshly isolated from the animal body, but the

power of pigment production and the color of the pigment differ considerably

in difl^erent cultures. Its capacity of producing pigment is lost when the organisms

are cultivated artificially, but this property may be restored by repeated transfer

on potato, and is brought out by cultivation on agar made from beef infusion.

' Ibid., "Cystitis Caused by the Bacillus Pyocyaneus," Maryland Med. Jour., 1900, vol.

xliii, p. 221.

' Fliigge, C. G. F. AV.: "Die Mikroorganismen," vol. xi, p. .340; Leipzig, 1896.

^ Ogston, Alexander: "Report upon Microorganisms in Surgical Dieases," Brit. Med.
Jour., 1881, vol. i, p. 369.

*Rosenbach, F. J.: "Mikroorganisms der Wundinfectionskrankheiten des Menschen," Wies-
baden, 1884.
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The organisms grow well on all artificial media and are easily cultivated from pus.

On agar it produces a thick, glistening, dull white growth, gradually assuming a

yellowish color at the edges, and in active cultures the color rapidly spreads through-

out the growth. Agar colonies are opaque, raised, circumscribed, and gradually

become deep yellow, if the plates be kept at a temperature of 22° C. In gelatin

stab cultures a funnel-shaped liquefaction is produced, the llcjuefied gelatin turning

yellowish. This reaction is characteristic of all true "aureus" cultures. Gela-

tin colonies develop slowly, gradually liquefying the medium in the immediate

vicinity and eventually floating in the center of a small saucer-like depression. In

blood-serum an abundant dry growth is seen, and i-arely the serum is fluidified.

Litmus milk is acidified and coagulated, the acidity being produced at times rapidly

and again slowly, so that coagulation may occur within various intervals. In

hroth a dense uniform turbidity develops, with a few granular masses deposited

at the bottom of the tube. ]\Iost of the carbohydrates are fermented to the point

of acidity, and in sugar solutions the organisms are capable of growth in the

closed arm of the fermentation tube. Growth occurs in the complete absence of

oxygen. Indol is not produced.

Pathogenic Action.—In man Staphylococcus pyogenes aureus is the most

important but not the sole cause of the production of true pus, in which

the organisms are readily identified l)y the use of Gram's stain. They may lie

free in the serum, on the surface of polymorphonuclear leukocytes, or in their

interior. It is thus found in the majority of subcutaneous abscesses, in abscesses

in internal organs, in osteomyelitis, in tonsillitis, in otitis, in peritonitis, in endocar-

ditis and pericarditis, and in a host of other suppurative lesions, either alone or in

association with other microorganisms. When rubbed on the skin it produces

subcutaneous abscesses (Garre). A'S'hen animals are artificially inoculated it

produces typical changes. If highly virulent, a fatal septicemia is set up within

a few hours and the organisms may later be recovered from the blood. If the

animals survive a few days the organisms are localized in various regions, and

abscesses are present in the internal organs, the liver and kidney, in the muscles,

both voluntary and involuntary (cardiac), and occasionally in the shafts of the

long bones. It has considerable resistance to desiccation and will survive in

dried pus for one hundred tlays. When spread out in thin layers it is much less

resistant. At a temperature of 58° C. it is killed in ten minutes in a moist condition,

but when dried requires 90° to 100° C. It is killed by corrosive sublimate in a

dilution of 1 : 1000 in about five minutes, while 3 per cent, carbolic acid destroys

the organisms in a few seconds.

Staphylococcus Pyogenes Albus.—This organism was also cultivated by
Rosenbach (loc. cit.) from pus, and like StapJi.ylococcus aureus is one of the

most important pyogenic bacteria. It differs from the "aureus" only in its capacity

of pigment production, its morphologic appearance, its tinctorial properties, and
its cultural reactions being identical. In certain cases it may liquefy gelatin and
coagulate milk more slowly. Many cultures of Staphylococcus albiis represent
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strsdns oi Staphylococcus aureus which have lost their pigment, and in certain cases

pigment will suddenly appear in cultures originally supposed to he devoid of it.

The "albus" is usually associated with the "aureus" in suppurative inflammations,

but it may inaugurate inflammations of this character.

Staphylococcus Epidermidis Albus.—Found by Welch ^ constantly in the

deeper layers of the skin, in which situation it is beyond the reach of disinfectants.

It exists normally in the corium, especially about the hair-follicles. It may be the

cause of inflammatory changes of a mild character and is probably the cause of

many stitch abscesses.

It is regarded by Welch as a variety of Staphylococcus pyogenes albus, from

which it differs but httle in its cultural reactions, except for its feebler growth on

artificial media, its slow coagulation of milk, and its very late Hquefaction of gelatin.

Streptococcus Pyogenes.—Originally observed by Ogston (loc. cit.) in

association with the staphylococci, and cultivated first by Rosenbach {loc. cit.).

Distinguished at once from the other pyogenic microorganisms by its appearance

in chains, and by its delicate growth in culture-media. Shown later to be identical

with the organism obtained in 1883 by Fehleisen " from cases of facial erysipelas,

this identity only being proved by the development of spreading inflammations

of the skin from localized suppurations. Morphologically it is a small coccus

measuring about 0.75 micron in diameter, arranged as a diplococcus, in short

chains of six, eight, or ten elements, or in long chains containing as many as a

hundred different individuals. No diagnostic value can be attributed to the length

of the chains, and the differentiation into Streptococcus longus and Streptococcus

hrevis is not justified. It stains well by the ordinary dyes and usually retains

Gram's stain. It is readily cultivated on appropriate culture-media, but its colonies

are minute in both agar and gelatin and are more often overlooked than are those

of most species. When mixed with other bacteria it is rapidly overgrown, and

plates made from such mixtures are apt to disclose only the accompanying or-

ganisms. Hence bacterioscopic examination of suspected material is of far greater

value than cultures, even if the plates be examined with a low power lens. In all

inflammatory conditions the absence of . the streptococcus cannot be affirmed

unless repeated microscopic examinations of the original material as well as the

cultures have failed to reveal micrococci in chains. When pure it is cultivated

without diflficulty on agar and gelatin, where its colonies are small, transparent,

and circumscribed. On the surface of agar it produces a delicate pearl-gray layer,

but it develops luxuriantly in the condensation water at the bottom of the tube.

It grows in broth either as small floccuh or as a diffuse turbidity. In milk it pro-

duces gradually sufficient acidity to precipitate the casein, but this property varies

somewhat with different cultures, and at times the milk is apparently unaffected.

An alkahne reaction never develops. Neither gelatin nor blood-serum is liquefied,

'Welch, W. H.: "Conditions Underlying the Infection of Wounds," Trans. Cong. Amer.

Phys. and Surgeons, 1891, vol. ii, p. 1.

^Fehleisen, F.: "Die Aetiol. des Erysipels," Berhn, 1883.
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and the organism seldom grows on potato. An acidity is produced in carbo-

hydrate solutions and the streptococcus grows well anaerobically in the closed

arm of the fermentation tube. It quickly dies out under artificial existence and

is destroyed in ten minutes at a temperature of 58° C. Three per cent, carbolic

acid kills the organism in the same time.

Pathogenic Action.—The streptococcus produces a great variety of lesions, the

extent and nature of which depend primarily upon the virulence of the organism,

although the resistance of the affected individual plays an important role. It may

take part in the formation of localized accumulations of pus with the staphylococci,

but is par excellence the cause of the widespread fulminating inflammations of

the skin and subcutaneous tissues. It is the cause of general septicemia in man,

usually leading to fatal results. It is the most important cause of peritonitis

following appendicitis, where it may be the only organism present, or where secon-

dary invasion by various intestinal bacteria may so obscure the picture that the

streptococcus can be found in the peritoneal exudate only with the greatest difficulty.

It causes the most serious cases of puerperal fever and may set up a fatal septicemia

in this condition.

Gonococcus.—Discovered by Neisser' in the exudate of acute urethritis and

first cultivated upon human blood-serum by Bumm." Morphologically it is a

small oval coccus, two individuals being appro.ximated by their flat surfaces in

such a manner as to suggest the description " biscuit-shaped diplococcus." It is

readily stained by the anilin dyes, methylene-blue being particularly valuable.

It is always decolorized by Gram's method. In urethral pus it is frequently found

in small colonies between the epithelial cells and also upon their surfaces. It has

the special capacity of invading the epithelial cells and the leukocytes, this phenom-

enon representing, according to Bumm, a vital activity on the part of the micro-

organisms and not an ingestion by the cells in a phagocytic character. Its mor-

phology, its position within the leukocytes, and its decoloration by Gram's method,

suffice to establish its identity. Originally cultivated upon human blood-serum,

quite a variety of media are suitable, to all of which some albuminous constituent

of the animal body is necessary. This may be furnished by various pathologic

exudates, hydrocele fluid and ascitic fluid being most valuable. Upon hydrocele

agar or ascitic fluid agar it grows as a thin, translucent, moist, homogeneous layer

whose vitality persists only for a day or two. At best it can be kept alive but for

a few generations. It is very susceptible to variations in temperature, growing

well at that of the body and dying out if the temperature is raised much above this

point. It may be kept alive for some days upon Wertheim's medium, composed of

one part of blood-serum to two or three parts of agar, but only when kept from

drying. It quickly loses its viability in pus kept outside the animal body, a few

hours sufficing for its complete destruction. It is easily killed by disinfectants,

' Neisser, Albert: "Uebereine der Gonorrhoe eigentiimliche Mikrococcusform," Centralbl.
f. d. med. Wissensch., 1879, Bd. xvii, S. 497.

'Bumm, E.: "Der Mikroorganismus gonorrhoischen Schleimhauterkrankungen," Wies-
baden, 1885. ^ '
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both nitrate of silver and bichlorid of mercury destroying it rapidly, and it is

particularly sensitive to heat, a temperature of 40° to 41° C, acting for a few hours,

sufficing for its destruction.

Pathogenic Action.—The gonococcus is the cause of most cases of urethritis

in man and woman, and is responsible for the many sequelae of this disease. In

man periurethral abscesses, epididymitis, cystitis, and prostatitis are the most im-

portant secondary inflammations, while in woman the infection may spread to

vagina, to uterus, and to Fallopian tubes. From the latter structure it may rarely

invade the general peritoneal cavity.' It is the cause of arthritis developing

during the course of urethritis, to which the old name gonorrheal rheumatism was

applied. It has been cultivated from the blood-stream by Harris and Johnston,^

among others, and it is the etiologic agent in certain cases of endocarditis.'

The eye affections caused by it are of the most serious character both in children

(conjunctivitis neonatorum) who become infected from a gonorrheal mother,

and in adults, where the organism accidentally finds its way to the conjunctiva.

When introduced with foreign bodies, such as bits of agar, into the eyes of guinea-

pigs, it sets up suppurative inflammation.

Pseudogonococcus.—This is a term applied by Bumm, by Lustgarten and

Mannaberg to certain organisms which exist normally in the healthy urethra, and

rarely found in diseased conditions. They bear great resemblance in morphology

and staining reactions to the true gonococcus, but can probably be differentiated

from this organism. Their identity as speciflc germs has not been established, and

they are now usually regarded as varieties of air or skin cocci which have acci-

dentally found their way into the urethra, where they have adapted themselves to

a saprophytic existence, or as attenuated derivatives of the organism of Neisser.

Pneumococcus.—Originally found by Sternberg^ in his own saliva, but first

described by Pasteur,'^ who obtained it from the saliva of a child afflicted with

rabies. Its relationship to pneumonia was established by the independent work of

Fraenkel and Weichselbaum, in 1885. It is now recognized as the cause of prac-

tically all the cases of frank lobar pneumonia, of many cases of bronchopneumonia,

of pleurisy, of pericarditis and endocarditis, and of meningitis. It may also be

a factor in the production of peritonitis and appendicitis, occurring during the course

of pneumonia. Morphologically it is a small oval diplococcus often assuming

bacillary forms, which from their peculiar elongated appearance are known as

lanceolate. It is always surrounded by a definite capsule^ which can be stained

in exudates, and in cultures freshly isolated from the animal body, by the methods

' Hunner and Harris: Johns Hopkins Hospital Bulletin, June, 1892.

^Harris, N. M., and Johnston, W. J.: "Gonorrheal Endocarditis with Cultivation of the

Specific Organism from the Blood-stream During Life," Johns Hopkins Hospital Bulletin, 1902,

vol. xiii, p. 236.

'Thayer, W. S., and Lazear, J. W.: "A Second Case of Gonorrheal Septicemia and Ulcera-

tive Endocarditis, with Observations upon the Cardiac Complications of Gonorrhea," Jour.

Exp. Medicine, 1899, vol. iv, p. 81.

• Sternberg, Geo. M. : National Board of Health Reports, Washington, 1881, vol. i, pp. 74, 75.

' Pasteur, Louis: Bull. d. I'Acad. de Med., 1881, Jan., Feb., March, pp. 94-422.
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of Welch and Buerger. It is somewhat difficult of cultivation, since it is readily

overgrown by other microorganisms, and has but little capacity of development

on artificial media. When virulent it may best be obtained by the inoculation

of susceptible animals, preferably mice or rabbits, in whom it sets up a rapidly fatal

septicemia. The organisms may thus be obtained in pure culture from the heart's

blood. It grows on the surface of agar as a faint, transparent film, and its colonies

in this medium are small and easily overlooked. It produces an acidity and occasion-

ally a coagulation of milk and a faint turbidity in broth. It cjuickly dies out on arti-

ficial media and retains its vitality best in Guarnieri's mixture of agar and gelatin.

Meningococcus.—This organism, known as Diplococcus intmcdlularis menin-

gitidis, was discovered by Weichselbaum ' in the exudate of spinal meningitis, and

is now regarded as the cause of epidemic spotted fever. It is present in many spora-

dic cases of the same disease. Morphologically it is a small diplococcus appearing

within the leukocytes and decolorizing by Gram's method. It thus bears the

closest resemblance to the gonococcus. It may be differentiated from this micro-

organism by its cultural characters, since it will grow upon ordinary media or

at least upon media which are cjuite unsuited to the microorganism of Neisser.

Bacillus Coli Communis.—First found by Emmerich^ in the stools of cholera

patients in Naples, and subsecjuently identified and studied by Escherich in the

intestinal evacuations of milk-fed infants (loc. cit.). Now recognized to be uni-

versally present in the intestinal tracts of man and all domesticated animals, and

to enjoy a wide distribution in nature, especially in soil and water. It is a short,

stumpy bacillus measuring usually 0.5 micron in width by 1 to 2 microns in length,

appearing as single elements, in pairs or short chains. It is sluggishly motile,

and each individual is furnished with 8 to 12 peritrichic flagella. It decolorizes

by Gram's method. It is readily cultivated on all media, and its cultural characters

are Cjuite distinct. On agar it produces an abundant, thick, moist growth on the

surface, spreading rapidly and sloping to the bottom of the tube. Its colonies

in this medium are opaque and circumscribed with a well-defined nucleus. Under

certain conditions of temperature and moisture it may spread rapidly, producing

colonies of bizarre shapes. On gelatin it produces opaque circumscribed colonies

which become brownish in old cultures. No liquefaction of the medium occurs.

It grows rapidly in broth with a vuiiform turbidity, reduces nitrates to nitrites,

and produces indol abundantly. In milk it causes a rapid acidification and co-

agidation without any subsequent peptonization of the casein. It femients almost

every carbohydrate known and many of the alcohols, but cannot attack the starches.

With dextrose, saccharose, and lactose, the sugars usually employed in studying

this organism, a number of acids are produced with the evolution of a gas made up

of a mixture of hydrogen and carbon dioxid in the proportion of 2 to 3 parts of the

former to 1 of the latter.

' Weichselbaum, A.: "Ueber die Aetiolofjie der akuten Meningitis-cerebrospinalis," Fortschr.
der Med,, 1887, Bd. v, S. 573, 620.

^Emmerich, R.: "Ueber die in Cholerleichen u. Cholerkranken gefundenen Pilze,"
Deutsche med. Wochcnsclir., 1884, Nr. 50, Bd. x, S. 813.
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Pathogenic Action.—This organism was at first considered devoid of virulence

for man, but more careful investigation has shown that it is concerned in a number

of lesions. It may produce true pus, causing subcutaneous abscesses, from which

it has been isolated and described as Bacillus pyogenes jwtidus} It is frecjuently

found in inflammatory conditions within the abdominal cavity and is usually con-

sidered to be the cause of the milder grades of appendicitis. The participation of

Streptococcus pyogenes in the production of these changes cannot be definitely

excluded, except by the most painstaking bacterioscopic examination. Its constant

presence on the hands has recently been emphasized by Winslow (he. cit.).

Bacillus Alkaligenes.—Described first by Petruschky (loc. cit.) from the

stools of typhoid patients, but since then recognized as a normal inhabitant of the

intestinal tract. Its great importance comes from its resemblance to Bacillus

typhosus, for which it may readily be mistaken. Morphologically it is a long,

slender bacillus measuring 0.5 by 2 to 3 microns in dimensions, growing in pairs and

short chains. It is actively motile and is possessed of twelve to fifteen peritrichic

flagella. It grows readily upon all culture-media, and does not liquefy. Its

most characteristic reactions occur with litmus milk, where an intense alkaline

reaction is produced without preliminary acidity, and with the carbohydrates,

none of which are acidified. It can thus be readily differentiated from other

intestinal bacteria by cultivation in a Smith fermentation tube, where it grows only

in the open bulb.

Pathogenic Action.—While quite virulent for small animals it is, so far as

is known, without significance for man.

Bacillus Typhosus.—Observed in the lesions of typhoid fever by Eberth,^

cultivated upon artificial media by Gaffky.'' It is a long, slender bacillus, actively

motile, with peritrichic flagellation. It stains well by all the ordinary dyes, and

decolorizes by Gram's method. It is easily cultivated upon artificial media,

producing a thin, translucent growth on agar, the colonies in which are thin,

slightly spreading, with dentated or leaf-like edges. The submerged colonies are

regular and uniform, containing a dark, central nucleus. Gelatin is not liquefied,

a uniform turbidity is produced in broth, nitrates are reduced to nitrites, and

in rare cases indol is produced (Peckham). On potato the growth was originally

stated to be invisible, but this character depends upon the composition of the tuber.

It may produce an abundant white growth and rarely a yellowish-brown. In

milk the reaction is characteristic. An acidity is produced of moderate extent,

averaging about 3 per cent., and never sufficient to precipitate the casein. In the

majority of cultures this acidity is permanent, but in a very few it is overcome by

a slight alkali production, so that the final reaction is neutral. Many of the carbo-

hydrates are fermented to the point of acidity, but no gas is produced. This

' Passet, J.: Aetiol. eiterigen Phlegmon des Menschen, Berlin, 1885.

^Eberth, C. J.: "Die Organismen in den Organen bei Typhus Abdominalis," Virchow's

Archiv., 1880, Bd. Ixxxi, S. 58.

^ Gaffky: " Zur Aetiologie des Abdominaltyphus," Mittheilungen aus dem Kaiserlichen Ge-
sundheitsamte, Bd. ii, 1884, S. 372.
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acid production and the accompanying growth of the organism in the closed arm of

the fermentation tube take place only with certain carbohydrates, the most important

of which are dextrose, levulose, maltose, and mamiite, both saccharose and lactose

being unaffected. Cultures of the typhoid bacillus are agglutinated by serum from

typhoid patients, and by serum artificially produced by animal inoculation.

Bacillus Pyocyaneus.—First described in blue pus by Gesard' and found

frequently on the skin of man, about the axilla and groins, and in the intestinal

tract. Morphologically, it is a small bacillus measuring 0.5 by 2.0 microns,

staining by ordinary dyes. It is very actively motile and each individual bacillus

is furnished with terminal or polar flagella. It grows very rapidly on all culture-

metlia and will crowd out any organism with which it happens to be associated.

Its cultural characters are well marked, its failure to split up carbohydrates, its

rapid licjuefaction of gelatin and blood-serum, its coagulation of milk with a

subsecjuent alkali production and peptonization, l>eing the most important. In

all media it produces two pigments, a fluorescent sul)stance common to it and other

fluorescent bacteria and a peculiar blue-green pigment, pijocyanin, which is not

produced by any other species.

Pathogenic Action.—It is the cause of that rare and interesting condition

of blue pus and may set up extensive inflammations of the skin. From the intes-

tinal tract as a portal of entry it may cause general septicemia, especially in young

children. It is rarely found in cystitis, and occasionally is responsible for ascending

infections of the genito-urinary system.

Bacillus Lactis Aerogenes.—First described by Escherich {loc. cit.), who

discovered it in the upper portion of the intestinal tract in milk-fed children.

Morphologically , it is a short, stumpy bacillus, non-motile, surrounded by a mu-

cinous capsule which may be stained by precipitation with acetic acid and appli-

cation of gentian-violet (Welch's method). It is readily cultivated on all artificial

media and is characterized by the viscid, slimy appearance of its growth. It

does not liquefy any media, occasionally produces indol, acidifies and coagulates

milk, and splits up all the carbohydrates, as well as a number of the starches.

It frequently produces an abundant growth on potato, in the interior of which

small blebs or bubbles of gas may be seen. It is without pathogenic action for

man except in cystitis and as a secondary invader in inflammation of the peritoneum.

The Proteus Group.—These organisms are the most important cause of

putrefaction, and were first obtained from decomposing materials by Hauser.^

They are frequently found in association with pathogenic bacteria and are

especially apt to invade structures whose vitality is lowered by antecedent

inflammation. A number of different species have been described, known as,

Proteus vulgaris, Proteus mirabilis, Proteus Zenkeri, and Proteus Zopfii. The
differentiation between them is difficult, and depends upon the rapidity with

' Gesard, C; "De la pyocyanine et de en dependent dans les liquides organiques applica-
tions," Thes6 de Paris, No. 248, 1882.

'Hauser: Ueber Faulnis-bakterien, 1885.
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which gelatin and blood-serum are liquefied and carbohydrates are fermented.

Both Proteus vulgaris and mirabilis consist morphologically of short, slender bacilli

which are occasionally in a state of active, violent motility and occasionally

are quiescent. They grow rapidly upon agar and exhibit characteristic spreading

colonies, the edges of which show peculiar leaf-like outgrowths. In gelatin these

colonies rapidly liquefy the medium, and " swarming colonies " are produced by cur-

rents of liquefied gelatin set in motion by the myriads of lashing flagella. Blood-

serum is always liquefied,—an important diagnostic point,—and milk is coagulated

and peptonized with an alkaline reaction. Some strains of these species split up many
of the carbohydrates, including dextrose, saccharose, and lactose, while other

strains have no action upon lactose. Proteus Zenkeri and Zopfii do not liquefy gela-

tin or blood-serum and have no fermentative action upon the sugars. The proteus

group is largely important as secondary invaders and in the etiology of cystitis.

Bacillus Diphtheriae.—Described by Klebs' and first cultivated by Loeffler.^

Morphologically it is a straight or slightly curved rod averaging 1.2 to 2.5 microns

in length, in the protoplasm of which are a number of granules. When these are

properly stained they give the organism a characteristic appearance. Forms with

club-shaped extremities are most frequent, but barred forms are rarely met with.

Occasionally true branching has been observed, suggesting a higher cycle of develop-

ment. It stains with the ordinary dyes, but presents its typical appearance rarely in

culture-media, the fresh exudate in cases of diphtheria being most suitable for

microscopic examination. It is perhaps best stained by Neisser's method, which

consists of methylene-blue followed by Bismarck-brown. In this the granules

are stained blue and the protoplasm brown. The diphtheria bacillus grows well

on ordinary media, but especially rapidly upon Loeffler's blood-serum. Its

reactions with other media are not characteristic, and its identification rests upon

its morphologic appearance and its pathogenic action upon animals. It is the

cause of all cases of true diphtheria as well as of some of the milder inflammations

of the throat, such as tonsillitis and pharyngitis, where no false membrane is formed.

It is also the cause of some of the sequelae of diphtheria, such as pneumonia (Flex-

ner) and endocarditis (Howard), and rarely of extensive inflammations of the

subcutaneous surfaces following excoriation of the corium (LoeflBer, Wright).

It may be associated with the pyogenic cocci in subcutaneous inflammations.

It is highly virulent for small animals, particularly for guinea-pigs, where sub-

cutaneous inoculation is followed by local necrosis with necrotic foci in the internal

organs, especially the liver. Death occurs in these animals either at the end of

four to five days, from acute intoxication, or after the lapse of several weeks from

emaciation and paralysis. Its pathogenic action depends upon its secretion of

a powerful toxin of a complicated chemical composition, the efl^ects of which

are completely neutralized by antitoxic serum.

' Klebs, Edwin: Verhandl. d. Congr. f. innere Med., 1883, Bd. ii.

' Loeffler, Fr.: "Untersuchungen iiber die Bedeutung der Mikroorganismen fur die Entstehung
der Diphtheria beim Menschen bei der Taube und beim Kalbe," Mittheil. a. d. Kaiserl. Gesund-

heitsamte, 1884, Bd. ii, S. 421.
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Pseudo-diphtheria Bacilli.—These organisms were first described l)y Loeffler/

and were supposed by him to differ from the true diphtheria bacillus only by

lack of virulence. It has since been shown by Hoffmann-Wellenhof " that organisms

exist with the morphology of the diphtheria bacillus, but which differ from it in

cultural reactions as well as in virulence, and Hamilton^ has recently described

a large group of these organisms differing considerably in cultural characters

and pathogenic action, some of them being differentiated from the true diphtheria

bacillus only by their secretion of a different toxin, which is not neutralized by

diphtheria antitoxin. They have some importance in gynecology, since they

may be present in the mucous surfaces of the vagina and the external genitalia

and be mistaken for the genuine diphtheria bacillu.s.

Bacillus Tuberculosis (Koch, 1884).—The tubercle bacillus was discovered

by Koch' in 1882, and cultivated by him upon beef blood-serum. About the same

time it was demonstrated microscopically in tubercles by Baumgarten. It usually

appears as long slender rods 1.5 to 4 microns in length, containing in stained

specimens clear, unstained dots or granules, giving the organism a beaded appear-

ance. The organism is non-motile, being devoid of flagella, and recent investi-

gations of its morphology indicate that it is capable of branching. The tubercle

bacillus is stained with difficulty by ordinary anilin dyes, but when stained retains

the color more tenaciously than do ordinary bacteria. The staining is best ac-

complished by the use of hot concentrated dyes, of which carbol-fuchsin is the most

valuable. Following the use of such dyes various decolorizing agents may be

employed, either dilute solutions of the mineral acids or alcohol. While the

tubercle bacillus retains the color when so treated, all other bacteria, with the ex-

ception of the smegma bacillus, the leprosy bacillus, and other members of the acid-

fast group, are completely decolorized. Various methods of applying this principle

of staining and decolorization have been suggested for the demonstration and

identification of the tubercle bacillus, of which possibly the most valuable is the one

devised by Gabbet, which consists of the application of hot carbol-fuchsin followed

by a solution of methylene-blue in sulphuric acid. Here the tubercle bacillus is

stained red, the other microorganisms and the pus and epithelial cells blue.

Cultivation.—The tubercle bacillus is cultivated with great difficulty, the

best medium being human blood-serum, although beef blood-serum and dog

blood-serum are also valuable. It grows also on agar to which 5 to 6 per cent,

glycerin has been added. The growth appears after ten to twelve days as minute,

irregular, raised excrescences. If the organism be transferred repeatedly to fresh

'Loeffler, Fr.: "Die Ergebnis.se weiteren Untersuchungen fiber die Diphtherie-Bacillen,"
Centralbl. f. Bakt. u. Parasit.., 1887, Bd. ii, S. 105.

'Hoffmann-Wellenhof, G. v.: "Untersuchungen uber den Klebs-Loffler'schen Bacillus der
Diphtherie und seine pathogene Bedeutung," Wien. med. Wochensclir., 1888, Bd. xxxviii, Nr.
3, S. 66.

'Hamilton, Alice: "The Question of Virulence among the so-called Pseudo-diphtheria
Bacilli," Journal of Infectious Diseases, 1904, vol. 1, p. 690.

*Koch, Robert: "Die Aetiologie der Tuberculose," Berl. klin. Wochenschr. , 1882, Bd. xix,
M. 15, S. 221.
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media, it gradually assumes a saprophytic existence and produces a dry, mealy,

fairly abundant growth. In broth it slowly produces a dull white, wrinkled scum

on the surface, of quite a characteristic appearance.

Resistance.—The tubercle bacillus is the most resistant of all bacteria not

known to produce spores. It is not killed by exposure to a temperature of 60° C.

for forty-five minutes (Forster), but is destroyed by an hour's exposure to this tem-

perature and by ten minutes' exposure to 70° C. It is quickly destroyed by boiling

for a few minutes. When dried in sputum, vitality is retained for .several months,

but the application of 3 per cent, carbolic acid to sputum kills the organisms in

twenty hours. When in a medium which allows the free access of the acid to

the organism, 3 to 5 per cent, carbolic acid kills it in a few minutes. It resists

the action of the acids present in the gastric juice.

Animal Inoculation.—In many cases repeated examination of material suspected

to be tuberculous fails to reveal the bacillus, in which event some susceptible ani-

mal must be inoculated. For this purpose the guinea-pig is usually selected, and a

small bit of tissue, a few drops of pus, and a little sputum are placed under the skin,

preferably in the looser subcutaneous tissues of the abdominal wall. If the mate-

rial contains virulent tubercle bacilli, the adjacent lymphatic glands soon enlarge

and may be felt as hard granular nodules beneath the skin. As the disease pro-

gresses the animal emaciates, gradually becomes weaker and weaker, dying after

the lapse of three or four weeks. It may be killed at the expiration of a fort-

night or three weeks. At autopsy caseous deposits are present in the lymphatic

glands, and the internal organs, particularly the liver and kidney, are the seat of

numerous miliary tubercles.

Smegma Bacillus.—Discovered by Tavel and Alvarez' in 1885 in the preputial

secretions of man. Of importance from its great resemblance to the tubercle

bacillus. Morphologically it is a slender, slightly curved organism, usually shorter

and a little thicker than the tubercle bacillus. It stains with difficulty, requiring

the use of hot concentrated dyes and resisting decolorization by alcohol and the

mineral acids. It is stated by some authors (Muir and Ritchie) that it can be

decolorized by the combined action of alcohol and sulphuric acid. It is cultivated

with great difficulty, but will develop upon blood-serum and glycerin-agar. As

far as is known it is without pathogenic action.

Bacillus Ulceris Cancrosi.—The cause of soft chancre was first observed

by Ducrey (loc. cit.) in purulent discharge from these lesions, and was later demon-

strated microscopically by Unna in sections through the tissues. Microscopically

it is a minute oval rod, measuring 1.5 microns in length and about 0.5 micron in

thickness. When taken from the secretions it is usually mixed with other bacteria,

but when found in the tissues it shows a characteristic arrangement in parallel

rows between the epithelial cells in chains of considerable length. It rarely lies

within the leukocytes. It stains readily with the anilin dyes, but loses its color when

the tissues are dehydrated. It has been successfully cultivated upon blood-agar

'Tavel and Alvarez: "Archiv. de phys. norm, et path.," 1885, Tome vi, p. 303.
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made from human, dog, and rabbit blood, by Besan9on, Griffon, and Le Sourd

Q.OC. cit.) and by Davis (loc. cii.). It is the cause of soft chancre and the probable

cause of the secondary buboes. It is present in a pure condition only in the early

stages of these buboes, the pus production being usually due to secondary invasion

by pyogenic cocci.

Doederlein's Bacillus.—Found by Doederlein {loc. cit.) in the vaginal se-

cretions. It is a small slender bacillus which grows with difficulty upon ordinary

media. If some of the vaginal secretion be added to glucose bouillon, the organism

can be cultivated and transferred to glycerin-agar, where it produces dewdrop-like

colonies. It is without pathogenic action.

Bacillus Aerogenes Capsulatus.—Discovered by Welch (loc. cit.) in a case

of aortic aneurism in which the tissues were studded with gas blebs and from the

blood and organs of which the organisms were obtained in pure culture. It is

probably the most widely distributed organism known, lieing constantly present

in the intestinal tract of man and the domestic animals, in soil, in water, in milk,

and in du.st. It is identical with the organism described in 1893 by E. Fraenkel'

as the cause of emphysematous gangrene or gaseous phlegmon. It has been

described under a variety of names, such as Bacillus cntcritides sporogenes of Klein,

and Bacillus perfringcns of the French writers. It is pmely anaerobic, growing

only in the complete absence of oxygen. With proper methods it can be cultivated

without difficulty, but when mixed with other organisms may require special means

for its isolation. Microscopically, it is a rather large bacillus, measuring over 1

micron in width and 1.5 to 2 microns in length. Each individual is surrounded

by a mucinous capsule which can readily be stained by Welch's method. This

consists of the application of glacial acetic acid followed by gentian-violet. The

latter is washed off in salt solution and the film is mounted for examination in

salt solution. It stains well with ordinary dyes, which do not reveal the capsule.

It retains Gram's stain.

Cultural Reactions.—The gas bacillus grows best at a temperatiu'e of 37° C.,

and but slowly at the temperature of the room. It can be cultivatetl in the depths of

solid media, such as agar and gelatin. Agar colonies are grayish-white or brown-

ish, occasionally showing a dark central nucleus. The contour of the colony is

irregular, fine hair-like or feathery projections marking its edge. If various sugars

be added to agar, a characteristic appearance is produced, the block of agar being

broken up into small bits by the production of large quantities of gas. Similar

reactions occur with sugar-gelatin. In milk the casein is precipitated, the litmus

completely decolorized, minute gas bubbles appear in the curd, which is soon

rapidly digested, presenting a worm-eaten or furrowed appearance. Subsequently

the clot may be completely converted into a clear yellowish serum with a small

precipitate consisting of a few remnants of undissolved casein. It produces spores

readily, especially upon blood-serum.

Fraenkel, E.: "Ueber die Aetiologie der Gasphlegmone (Phlegmone emphysematosa),"
Centralblatt f. Bakt., xiii, S. 13.
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Methods of Isolation.—Owing to the frequent presence of other bacteria with

the gas bacillus, special methods must be adopted for its isolation in pure culture.

The mixture may be heated to 80° C. for a few minutes with the resulting destruc-

tion of all vegetating bacteria. The spores of the gas bacillus resisting this tem-

perature, they may be transferred to cidture-media and incubated anacrobically.

Pure cultures may frequently be obtained in this way. A more reliable method

consists in the intravenous inoculation of a rabbit with an emulsion of the suspected

material, killing the animal within five minutes. If the body be kept at room

temperature or at 37° C. for a few hours the organisms develop rapidly, producing

typical changes in the internal organs, from which, as well as from the blood, they

may be obtained in pure culture.

Pathogenic Action.—The gas bacillus is the sole cause of gaseous phlegmon

or emphysematous gangrene following upon wounds of the cutaneous surfaces,

particularly gunshot wounds. It is responsible for a number of infectious processes

in woman, and is especially important because of its frequent invasion of the

uterus during the puerperium. In this organ it may cause the distention of the

uterine cavity with gas (physometra), or emphysema of the uterine wall. It may
cause an acute uterine infection resulting in invasion of the blood and organs

(Williams), and it may be transmitted to the fetus with the production of a fetal

emphysema (Dobbin). It is probably the cause of all the deaths attributed in

the older literature to the introduction of air into the uterine sinuses during labor

and in many of the recently reported cases the organisms have been demonstrated

microscopically in the organs and tissues (Welch). It is especially prone to set

up infection during criminal abortion, where the ordinary antiseptic precautions

of the obstetricians are neglected. It may lie the cause of renal and ureteral

infections (Kelly), and it may be present in the tissues without the active evolution

of gas (Harris).

Bacillus Tetani.—Observed by Nicolaier' in wounds resulting in tetanus

and in garden earth, and obtained in pure culture by Kitasato.^ It can usually

be demonstrated microscopically in affected tissues, but is cultivated with some

difficulty, being purely anaerobic. Morphologically, it is a small slender bacillus,

measuring about one micron in thickness and staining by the usual methods. It is

actively motile and possesses numerous flagella distributed uniformly about the

bodies of the organism. It rapidly sporulates, the spore lying at one end of the

rod, and somewhat greater in diameter than the rod itself, giving the appearance

of a drumstick. These spores are exceedingly resistant and may live months

and years. Kitasato has cultivated the organism from threads dried and kept

for months. They are resistant to heat, a temperature of 100° C. killing them

only after several minutes' exposure, and they are' capable of development after

exposure for an hour to a temperature of 80° C. Five per cent, carbolic acid destroys

them only after an exposure of fifteen hours. The spores of this organism are

• Nicolaier: "Beitrage zur Aetiologie des Wundstarrkrampfe.s," 1885, Gottingen.

2 Kitasato, S.: "Ueber den Tetanusbaoillus," Zeitschrift f. Hygiene, 1889, Bd. vii, S. 225.
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widely distributed in nature, the soil of certain localities always containing them.

If introduced beneath the skin the organism develops locally, its pathogenic action

depending upon the elaboration of a specific toxin which travels up the axis cylinders

of the motor nerves and firmly unites with the nerve cells. Tetanus antitoxin,

which is theoretically of great neutralizing power, has little curative effect, since

it cannot be given until the toxin has combined with the nerve centers. Its pro-

phylactic use in immunizing doses is indicated in punctured wounds of the sub-

cutaneous tissues where much dirt has been ground beneath the skin.

Spiroch^ta Pallida.— Definitely described by Schaudinn and Hoffman,'

but in all probability observed first by Bordet and Gengou.^ Average length from

4 to 10 microns, varying in thickness 0..5 micron or less. Curved or spirally

twisted like a corkscrew, three to twelve regular ciu-ves in each organism. Actively

motile, rotating on its long axis and bending forward and backward. Flagella

demonstrated l)y Loeffler's stain l)y Schaudinn.' May be stained by gentian-

violet, but usually rec[uires some special dye for its demonstration, of which Gmiesa's

eosin-azur solution is the best. This consists of twelve parts of eosin solution

(2.5 c.c. 1 per cent, eosin and .500 c.c. water), three parts of azur No. I (1 : 1000

solution in water), and three parts of azur No. II (0.8 : 1000 solution in water).

Has been observed in nearly all the lesions of syphilis, chancres on penis and hands,

enlarged inguinal glands, condylomata, papules, macules, and pustules, and rarely

in circulating blood. Not yet cultivated on artificial media, and probably belongs

to the class of protozoa.

Actinomyces.—Discovered by Bollinger in the ox and named actinomyces,

or ray-fungus, by Harz,—the cause of "lumpy jaw" in cattle. IMacroscopically

appears as small white, yellowish, or greenish granules in the pus. INIicroscopically

made up of threads radiating from a center and presenting bulbous club-like

terminations. The threads are from 0.3 to 0.5 micron in diameter, the clubs

6 to 8 microns. Stained by ordinary dyes; retains Gram's stain, cultivated with

difhculty, growing only in agar and bouillon anaerobically. INIay rarely take part

in puerperal infections. Has been observed once in this condition in the Johns

Hopkins Hospital.

'Schaudinn and Hoffman: ".\rbeitcn a. d. K. Gesundheitsamte," Bd. xxii, Heft II, S. .527.

^ Bordet, M. J.: "Demonstration d. un spirelle nouveau," Soc. Roy. des Sciences Med. et Nat.
de Bruxelles, 190.5, Ixiii, p. 124.

'Schaudinn, F.: "Zur Kentniss der Spirochteta pallida," Deutsche med. Wochenschrift,
1905, Nr. 42, S. 1665.



CHAPTER III.

PATHOLOGY OF THE REPRODUCTIVE ORGANS.

By Elizabeth Hurdon, M.D.

Diseases of the Vulva.

Diseases of the vulva may be classified as follows: (1) INIalformations, (2) cir-

culatory changes, (3) inflammatory diseases, (4) new growths.

MALFORMATIONS.

Absence of the whole vulva is found only in non-viable fetuses. It may be

infantile in its development, a condition sometimes associated with infantile uterus,

or the large or small labia may be absent or rudimentary. Hypertrophy of the

labia is usually acquired, although sometimes developing in infancy. The clitoris

is rarely absent. It may be rudimentary or bifid, and is sometimes greatly

hypertrophied. Hypertrophy of the clitoris and labia has been found in some

cases associated with adherent prepuce, and is thought by some writers to be the

result of masturbation induced by this condition (Kinson).

Atresia of the vulva may be congenital or acquired. Congenital atresia of the

vulva is probably rare, and most cases described as such are the result of an in-

fantile vulvitis. In a case described by Howard A. Kelly ' the well-formed labia

majora were united by a thin, dark membrane which presented a well-defined

vertical central raphe, only a small opening, .3 mm. in diameter, behind the clitoris

representing the genito-urinary opening. The writer regarded this anomaly as an

abnormally long fourchette. In the acquired cohesion there may be merely an

epithelial union of the labia (Bokai) produced by the desquamation of the horny

layers and agglutination of the deeper layers, but if the condition is neglected

organization of the cohesion takes place. Dense scar tissue is found in the co-

hesion which follows severe infections of the vulva.

CIRCULATORY DISTURBANCES.

The many large veins in the vulva give rise to unusually severe lesions in

cases of obstruction to the local circulation. Varicose veins and hematoma

of the vulva occur chiefly during pregnancy and labor, but similar conditions are

occasionally found accompanying large ovarian tumors, uterine myomata, and

' Kelly, H. A. : Operative Gynecology.
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pelvic Inflammation, or may be produced by external injuries (Fig. 45).

Thrombi sometimes form in the dilated veins, and may become calcified, forming

phlelioliths. Rupture of a varicose vein may produce a large hematoma, and

sometimes causes fatal hemorrhage.

INFLAMHATORY DISEASES.

Simple Vulvitis.—The most frequent form of vulvar inflammation is a diffuse

erythema. The labia are swollen and reddened and are smeared with the abundant

secretion from the sebaceous

glands. ]\Iicroscopically the

epithelium is loosened and

swollen, and there is a round-

cell infiltration of the papillae

and the corium. The simple

erythema is sometimes associ-

ated with a herpetic eruption

characterized by the develop-

ment of small vesicles. In rare

instances a pustular eruption

(impetigo herpetiformis) de-

velops during the puerperium.

These simple inflammatory

afl:'ections are usually due to

chemical irritants, such as

urine, sweat, or an irritating

uterine discharge, and are

common in diabetic subjects.

Gonorrheal Vulvitis.—
The most intense inflamma-

tion is found in gonorrheal

infection of the vulva. The

large and small labia and the

mucosa of the vestibule, espe-

cially in the vicinity of the clitoris, are swollen, reddened, and bathed in a thin,

irritating, purulent exudate, which becomes dried, forms yellowish crusts, and often

produces excoriations. The most severe conditions are often seen in young chil-

dren, whose delicate mucous membranes are readily infected; and, as a result of

infantile gonorrheal vulvitis, adhesions and atresia often remain.

The chronic gonorrheal infection which often persists after the subsidence

of the acute process is characterized by the presence of a more or less copious

purulent discharge, associated with some redness of the mucous surfaces, especially

about the urinary meatus and the ducts of the vulvovaginal glands.

Fig. 45.

—

Varicose Veins of Labium Majvs (John

Hospital).

Hopkins
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Condyloma Acuminata.—This is a characteristic affection of the vulva due

to a chronic inflammatory process, usually of gonorrheal origin. It develops more

or less frequently in the form of small, pointed, firm, warty excrescences, usually

collected in groups, which may unite to form a cauliflower-like mass as large

as a man's fist. The warty excrescences may be situated upon the large or small

labia, the clitoris, the perineum, or around the anal margin (Fig. 40). Histologi-

cally, the affection is essentially characterized by a hypertrophic elongation of the

papilliB, which are covered with the thickened, but otherwise practically normal,

surface epithelium. The connective tissue is generally infiltrated with a moderate

number of small round cells.

Bartholinitis.—Inflammation of Bartholin's glands is almost without ex-

ception due to gonococcus infection. In some cases the infection is limited to the

duct, and is recognized by the intense reddening al:)0ut the mouth of the gland.

When the gland itself is infected, an easily palpable, tender swelhng is found

in the posterior part of the labium majus. Suppuration of the gland is said

to occur only when there is a mixed infection of gonococcus and micrococcus.

Bartholinitis is rare in the gonorrheal infection of children.

Vulvitis Phlegmonosa.—This condition is most frequently found in puer-

peral infections. It is characterized by intense swelling and induration of the parts,

and under the microscope the deeper tissue as well as the superficial layers are

infiltrated with a serous exudate and leukocytes.

Erysipelatous vulvitis is due to streptococcic infection. The disease is rare,

but is relatively frecpient in infants, especially following a streptococcic infection

of the umbilicus. The condition is characterized by swelling, intense reddening,

and the presence of the characteristic line of demarcation.

Vulvitis Ulcerosa Puerperalis.—These ulcers are usually situated in the

frenulum and are due to the infection of lacerations or other injury of the tissue

occurring during delivery. The ulcers have infiltrated margins and grayish or

brownish discolored floors. They are often covered with a pseudo-diphtheritic

membrane.

Diphtheria of the vulva is a rare condition due to infection with bacillus diph-

therise. It occurs chiefly in children with pharyngeal diphtheria, but has also

developed as a primary infection during the puerperium. The disease may be very

severe, and according to its severity it produces lesions varying from a circumscribed

superficial ulceration to extensive necrosis or even complete gangrene of the vulva.

Syphilis.—The primary invasion of the spirochseta pallida takes place almost

exclusively in the mucous membrane of the vulva. The central lesion appears

as a circumscribed induration under the epithehum, which is produced by a

peri- and endo-arteritis associated with a round-cell infiltration of the surround-

ing tissue, and the development of epithelioid and occasional giant cells. The

proliferation of the intima may result in obliteration of the vessel lumen. The

increasing infiltration and necrosis of the tissue causes degeneration of the sur-

face epithelium and produces an ulcer having undermined margins and a gray

VOL. I. 6



82 PATHOLOGY OF THE REPRODUCTIVE ORGANS.

necrotic base. The character of the primary chancre varies somewhat ac-

cording to its location. On the chtoris and nymphs it forms a circumscribed

hard inckiration, whereas in the labium majus the tissues are diffusely infiltrated,

edematous, and discolored. INIore rarely the primary lesion appears in the form

of a soft vegetative growth, which mav be slightly constricted at its base.

Condyloma Sijphilitica.—Secondary syphilitic lesions of the vulva appear as

broad, flat, warty elevations, usually surrounding the thickened hypertrophied

labia (Fig. 47). The surface

is moistened by the transudation

and presents slight superficial

ulcerations. The exudate is ex-

ceedingly infectious. Micro-

scopically, there is found a

hypertrophy of the papillse, a

general serous and round-cell in-

filtration of the connective tissue,

and vascular degeneration.

Elephantiasis of the vulva,

as it is seen in temperate cli-

mates, is usually of syphilitic

origin. It is characterized by

great hypertrophy and brawny

induration of the parts, which

often present a fissured, lobu-

late surface. The disease may

affect the clitoris, labia minora,

or labia majora. The micro-

scopic appearance is similar to

that of the syphilitic condylo-

mata.

Syphilitic lesions of the vulva

may be mistaken for simple

ulceration, tuberculosis, or neo-

plasms. The undermined edges

of the idcerated chancre are

usually distinctive; moreover, the history and clinical course of the disease usually

indicate its specific nature. If, however, an early diagnosis is essential, a histologic

and bacterioscopic examination may be necessary. Syphilitic condylomata may

simulate a carcinomatous growth, but may usiuilly be differentiated by the brawny

consistency, more diffuse character, and less sharply marked edges. The surface,

moreover, is less friable and does not bleed readily.

Tuberculosis of the vulva is much less frequent than was formerly supposed,

as many of the affections described as tubercidosis or lupus of the vidva are now

Fig. 46.

—

Condyloma Acuminata (Johns Hopkins Hospital).
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known not to be due to invasion by the tubercle bacillus. The disease is usually

secondary to a pulmonary infection, or to disease of the pelvic organs or bladder.

A few cases have been described in which the local infection was undoubtedly

L

Fig, 47.

—

Elephantiasis of the Clitoris and Labia Minora (Johns Hopkins Hospital).

primary. These cases, for the most part, occurred in young children and could

be traced to contamination from tuberculous parents or companions.^ The dis-

ease appears usually in the form of chronic ulcers having irregular infiltrated edges

'Demme: "Beitrag zur Tuberculose des Kindesalters," Wien. med. Blat., 1887, Bd. 1.
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and bases covered with a puriform secretion and studded with minute grayish tuber-

cles. More rarely the tubercular affection appears as a vegetative hyperplastic

outgrowth which may closely simulate an early carcinoma or may resemble the

pointed condylomata; or, again, there may be a general hypertrophy and edema

of the part, producing a pseudo-elephantiasis.' The hyperplastic growth is re-

garded by some writers as the product of a chronic irritation, not of a specific

nature l)ut probably due to a mixed infection. A formation of dense, cicatricial

tissue and fistulous tracts sometimes occurs in chronic tubercular vulvitis.

Histologically, the characteristic caseous surface of the ulcer and the presence

of typical giant-cell tubercles make the diagnosis clear. Tubercle bacilli may

be found in the tissues and occasionally in the secretion, but are often scanty.

Chronic ulceration of the vulva (cstheiomhie) is a chronic inflammatory

infiltration of the vulva accompanied by an indolent ulcerative process. Giant cells

are found in the tissues, but there is no caseation. The etiology and pathology of this

somewhat rare affection are obscure. It was formerly believetl to be a tubercular

condition, but the investigations of ]\IacI)onald, Duncan, Dubreuille, and others,

seem to show that it is a non-specific affection. Unna, and more recently Pichevin,

hold a similar view. Weinlechner considers it a tubercular infection in a syphilitic

subject and claims to have discovered the tubercle bacillus in the suspected mass.

Gtinther's three cases ^ were in syphilitic individuals. Pozzi, Kiistner, and others,

regard it as tubercidar (Pichevin').

Atrophy of the vulva may occur as a senile change or may be the result of

chronic disease. Simple atrophy of the vulva occurs in old age and is a physiologic

condition chiefly marked by a disappearance of the adipose tissue.

Kraurosis vulvae is a disease of advanced life which is characterized by the

development of either a localized or general shrinkage or atrophy of the parts,

and in its severest form results in the disappearance of the individual parts. Its

chief characteristic consists in a hardening and drying of the superficial tissues.

The surface of the affected area is reddened, shrunken, very dry and brittle, and

often excoriated. The large and small labia, clitoris, vestibule, and anal region

may all be involved in the diseased process. The etiology and pathogenesis of

the affection are not definitely understood, but the majority of writers agree that

the shrinkage of the tissue is an advanced stage of a hyperplastic inflammatory

process. Orthmann'' found both the hypertrophic and atrophic stages present in

his specimens. The surface epithelium in places was thinned out so that the

horny layer rested directly on the corium, and the papilla^ had disappeared. On
the other hand, the tissues about the margins of the affected areas were hypertro-

phic and infiltrated with small round cells. Gebhard* founil only an atrophy of

' Mile. M. Bonnin: "Tuberculo.se de la Vulve," These, Pari.s, 1900.

^Giinther, E. E.: "Report of Three Ca.ses of Esthiomene," Amer. Jour. Ohstet., 1904, vol.

xlix, p. 373.

' Pichevin: "E.sthiomene de la Vulve," La Sem. Gyn,, 1905, T. x, p. 38.
I Orthmann, S. D.: "Ueber Kraurosi-s Vulvae," Zeit. f. Geb. u. Gyn., 1890, Bd. xix, S. 283.

''Gebhard: "Pathologische Anatomic und weibUche Sexualorganc," 1899.
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the tissue in his specimen, while Peter, studying an early case, found atrophy of

the elastic tissue of the corium in the affected area, and hypertrophy and hyper-

plastic processes in the surrounding tissue, with a tendency to cicatricial shrinkage.

Jung' regards the disease as only the final stage of a chronic vulvitis and not a clini-

cal entity.

Leukoplakia (ichthyosis, leukokeratosis) was first described hy Weirinf.STS.-

It is an affection characterized by the formation of dense white plaques on the

mucocutaneous covering of the vulva, and, more rarely, on the mucous membrane

of the vagina or uterus, and is analogous to similar conditions affecting the buccal

mucous membranes (Reclus). It is due to a thickening of the epithehal layers,

especially the stratum granulosum, accompanied by thickening and infiltration

of the corium.

The disease affects the labia minora, the clitoris, the prepuce clitoridis, and the

inner surface of the labia majora. The placjues may be simple, sometimes a single

large area covering an entire labium. More often there are several plaques,

connected by bands of less-accentuated leukokeratosis. The more recent areas

are opalescent and transparent, the older lesions are opac[ue and hard and dry to

the touch. The etiology is obscure. Syphilis seems to be definitely excluded

in many cases. An antecedent vulvovaginitis is probaljly an important causative

factor. Certain constitutional diseases, such as diabetes, gout, etc., have been

associated with the affection, but an etiologic relationship is not clear. Perruchet^

describes a cas6 of leukoplakia succeeding an intense vulvitis which developed

during the puerperium.

The course of the disease is essentially chronic. It may persist indefinitely and

may possibly undergo retrogressive changes. The most imporfant sequel is the

development of carcinoma, which occurs in a considerable number of cases.

Pruritus is a manifestation of various morbid processes and cannot be regarded

as a pathologic entity. The source of the local irritation is often some constitu-

tional disease, especially diabetes, and in other cases irritating uterine secretions

or urine may produce the local affection. The pruritic affection occurring in old

age, and more properly termed vulvitis pruriginosa, is a subacute inflammation

involving the deeper layers of the corium and the nerve-endings.

TUMORS.

Tumors of the vulva include cysts, benign fibrous-tissue tumors, carcinoma,

and sarcoma.

Cysts of the vulva are frequently observed. The majority are situated in the

labia majora and are due to a cystic dilatation of Bartholin's glands, usually the

result of a preceding inflammation which has occluded the orifice. The cyst may

' Jung, P.: "Kraurosis Vulvae," Zeit. f. Geb. u. Gyn., Bd. Ui, p. 13, 1904.

' Weir, R. : "Ichthyosis of the Tongue and Vulva," N. Y. Med. Jour., 187.5, p. 246.

' Perruchet: "Un Cas de Leucoplasie vulvo-vaginale," La Gynecologie, 1904, t. ix, p. 31.
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develop in either the duct or the body of the gland. The duet cysts, which are

the most frequent, are situated in the lower third of the labium majus and are

oval or rounded in shape. The cysts of the gland proper are spherical in shape,

are more deeply placed, and have a tendency to expand in the loose tissue be-

tween the vagina and rectum, or between the vagina and urethra. They may

sometimes be confused with cysts of Gart-

ner's duct. The cysts usually contain clear

serous fluid, but in some instances the

contents are turbid, owing to the presence

of blood, degenerated epithelium, leuko-

cytes, and cholesterin. Pick^ describes a

papillary cyst of the labium majus.

Cysts of the labia minora sometimes

Fig. 48.—A Section of a Cyst of the Duct of
Bartholin's Gland.

The dilated duct (a) is lined in part with mul-

tiple layered epithelium (b) of the transitional tyi^e,

and partly with a single layer of cylindrical cells (d)

or low columnar cells (e). A gland acinus appar-

ently opens into the duct at (c). The normal acini

indicated by (f) and (g) are lined with high cylin-

drical cells with basal nuclei. (After T. S. CuUen.)

Fig. 49.- -Moltiflf Fibromata of the Labium Majus.

(Case of Dr. Coates, Cleveland.)

result from a serous transudation into

the space between adherent folds of

mucous membrane. The majority,

however, are atheromatous cysts and

are due to retention of the secretion in the sebaceous glands.

'Pick, Ij.: " Ueber Adenocystoma papilliferum Vulvae Polyposum," Frommel's Jahrbuch,
1903, p. 276.
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Adenomaof the vulva, originating from rudimentary sweat-glands, is described

by Pick,^ who has seen two cases in Landau's clinic. The tumors are small wart-

like outgrowths varying in size from a pea to a cherry-stone.

Fibromata originate in the filjrous

tissue of the large or small labia.

They appear as hard, round, circum-

scribed nodules, covered with the nor-

mal skin or mucous membrane. As

it increases in size the tumor becomes

more prominent, and may finally draw

out the loose tissue so as to form a

pedicle. The tumor may consist of

a single nodule or several nodules col-

lected into a single mass (Fig. 49).

It may be of enormous size, some-

times hanging down to the patient's

knees. The tumor is usually hard,

but may be softened on account of ex-

treme edema, or may even Ije cystic as

a result of lymphangiectasis. Borre-

man" described an edematous fibroma

of the vulva, the size of an infant's

head, which resembled a lipoma in

consistency.

Histologically, the growth is com-

posed of a dense, fibrillated, poorly

vascularized stroma containing .spin-

dle-shaped or fusiform cells having

spindle-shaped vesicular nuclei of uni-

form size and staining properties.

Myomata, enchondromata, and

neuromata of the vulva have been

described, but are exceedingly rare.

Fromme'^ describes a case of fibro-

lipoma myxomatodes containing

gland elements.

Lipoma of the vulva is a rare affec-

tion and few cases have been reported.

'S'.Sec/cer.

Fig. .50.

—

Lipoma of the Left Labium Majus (Johns

Hopkins Hospital).

It occurs at any age and may even be con-

' Pick, L.: "Ueber eine besondere Form noduUirer Adenome der Vulva," Arch. f. Gyn., Bd.
Ixxi, 1904, S. 347.

' Borreman, Ch.: "Fibrome vulvaire," La Sem. Gyn., 190.5, T. x, p. 38.

^ Fromme: " Gutartiger Geschwulste in das grossere Labien," Monat.sch. f. Geb. u. Gyn.,

1904, Bd. XX, S. 961.
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genital. The tumor consists of adipose tissue with a variable amount of fibrous

tissue, the hardness or softness of the mass depending upon the proportions in which

these tissues are present. The outgrowth develops in the adipose tissue of the la-

bium majus or of the mons veneris, and appears as a well-defined oval or round, soft

or rather firm, usually pedunculate mass hanging down from the labium (Fig. ,50).

The skin overlying the tumor is generall smooth, but may be wrinkled or slightly

lobulate. Decubital ulcers frequently develop on the surface of the mass (Kelly).

^

Carcinoma of the external genitals is one of the rarest forms of carcinoma

observed in gynecologic practice. It is preeminently a disease of advanced life,

usually occurring between the ages of forty-five and sixty. The tmnor may origi-

nate in the epithelial covering of the or in the vulvovaginal glands. The
former is the more frequent. The parts most

frequently affected are the labia majora; less

frecpiently tlie labia minora, the prepuce, and

the clitoris. The tumor may appear as a cir-

cumscribed prominence, as a deep ulceration

with infiltrated margins, or as a diffuse infil-

tration. The circumscriljed growth consists of

a firm, round, or ovoid tumor projecting from

the surface of the vulva, and more or less

movable over the subjacent tissues, which,

however, are infiltrated to a variable degree.

In Fig. .51 a small indurated ulcer is seen on

the inner surface of the left labium majus

where it comes in contact with the growth.

The surface is a bright red, sometimes smooth,

but generally irregular, shghtly roughened and

furrowed, and sometimes covered with httle

papillary elevations. At a later stage the tu-

mor consists of a hard, friable, lobulate or

warty mass infiltrating the skin and showing

more or less extensive ulceration. The cancer

may from the beginning invade the deeper tissue, and undergoing early necrosis

appears as a crater-like ulcer with infiltrated margins and a necrotic, irregular base.

The diffuse infiltrating cancer invades the subcutaneous and deeper tissues of

the vulva, without forming a circumscribed nodule. The tissue becomes exceed-

ingly hard and more or less thickened. Very soon superficial ulceration occurs

and an irritating, fetid, watery fiuid is secreted. The disease may not progress

rapidly and may remain almost stationary for some time. In a case personally

observed in a woman of seventy-five, the tumor, which involved the vestibule and
upper portion of the labia majora and minora, had started as a small nodule five

years previously. The usual tendency of the growth is to extend up over one side

'Kelly, H. A.: "Lipoma of the Vulva," Jolins Hopkins Hospital Reports, vol. iii, p. 321.

Fig. 51.

—

Primary AorixoCARClNOMA
THE LabiuiM Minus.
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of the vulva, across to the opposite side, and outward on to the skin surface. It

seldom invades the vagina. "Inoculation" growths upon the opposite side are

not uncommon. The growth may metastasize early, the occurrence of metas-

tases not depending upon the size nor duration of the primary focus. The following

glands may be involved : In cancer of the labium majus, the inguinal glands and occa-

sionally glands along the course of the lymph-channels between the labia and the

inguinal regions; cancer of the prepuce, labia minora, clitoris, and vestibule may me-

tastasize to the inguinal, the retrocrural, or suprapubic gland, or may proceed directly

to the pelvic glands. Free anastomoses exist between the lymphatics of the two

sides, so that a tumor of one side may metastasize to the glands of the opposite side.

Histologically, cancer of the vulva presents the usual appearance of squamous-

cell carcinoma (see Cancer of the Cervix) and consists of an atypical proUferation

of the squamous epithelium. A striking difference, however, noticed between

cancer of the vulva and cancer of the vagina and cervix is the occurrence in the

former of abundant "cancer pearls" due to the horny degeneration of the centers

of the epithelial nests. In some cases, however, the vulvar cancer, instead of

forming large epithelial nests which gradually undergo keratinization or necrosis,

rapidly invades the tissue in the form of slender colmnns of cells which branch

and anastomose in all directions.

Carcinotna of Bartholin's gland appears as a circumscribed tumor about the

size of an egg or an orange, situated in the labium majus. It may be very dense,

or is elastic and fluctuating, simvdating a cyst of the gland. There are usually large

vessels in the overlying skin. Histologically, the tumor presents an alveolar

structure consisting of masses of epithelium, or of irregular, atypical glands sur-

rounded by a vascular connective-tissue stroma.

Sarcoma of the external genitals is exceedingly rare. The tumor consists

of a nodular mass which may be only 3 or 4 cm. in diameter, or may be as large as

a man's head. It may be attached to the vulva by a broad base or may be slightly

pedunculate. Histologically, round and spindle-cell growths, myxosarcoma, and

melanosarcoma have been described.

Diseases of the Vagina.

Diseases of the vagina include malformations, injury, inflammatory diseases, and

neoplasms.

MALFORMATIONS.

As the vagina is developed from the coalescence of the lower portion of the

Miillerian ducts, complete failure, arrest, or imperfection in the development of the

ducts may result in the complete absence or atresia of the vagina, or the formation

of a double or septate vagina.

Congenital absence of the vagina and complete atresia are often difficult

to differentiate, but the question is not of practical importance, as the condition

is often accompanied by other developmental errors of such a grade that surgical
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interference is not necessary; or if a well-developed uterus is present the operation

for the relief of retained menstrual fluid is similar in either case. The chief dif-

ference is that in atresia a band of fibromuscular tissue is found between the

rectum and bladder, while in absence of the vagina these structures are in

direct contact.

Atresia affecting only a portion of the vagina, usually the lower part, is com-

parativelv common and may be congenital or acquired. According to some

writers, notably Nagel, most cases of atresia, even in the new-born, are not stricdy

developmental anomalies but are the result of intrauterine adhesions. In other

cases the atresia develops in early extrauterine life and presents various etiologic

factors. The most common is an infantile vulvitis due to gonorrheal infection or

following the acute infectious diseases, especially diphtheria and measles. Trauma-

tism is an occasional cause in early life, and at a later period, traumatism occurring

during childbirth may produce atresia. As in the case of vulvar atresia, there

may be simply an epithelial imion of the two surfaces, or there may be a thin

membrane situated immediately behind the hymen; while, again, the atresia

extends upward for 3 or 4 cm. or involves the entire vagina and portio vaginalis,

and the bladder and rectum are separated only by a thin fibromuscidar septum.

With the establishment of menstruation the menstrual blood accumulates

behind the septum, distending the upper vagina (hematocolpos) and then the uterus

(hematometra). Hematosalpinx is believed liy many to occur only when the ab-

dominal ostia have been previously sealed and hence is found only in cases of ac-

([uirefl or inflammatory atresia. A thin septum in the anterior vagina becomes

.stretched and bulging with the menstrual accumulation and may finally rupture.

A more extensive atresia is not affected in this way and usually presents a slight

depression externally, while the tumor develops in the pelvis and lower abdomen.

Double vagina is cliaracterized l)y the presence of a longitudinal septum, usually

falciform in shape, which may extend the entire length of the vagina or may be

found only in the upper, middle, or lower third. One-half of the double vagina

may be atritic while the other is patulous, in which case, if the corresponding uterine

horn is developed, a unilateral hematocolpos may form. A varietv of vaginal

cysts, described by Freund and Kleinwachter,' is caused by the distention of a

rudimentary vagina in the wall of a well-developed one.

The hymen is generally regarded as developing from the lower end of the vagina,

and, therefore, is usually absent in cases of c-omplete absence of the vagina, and is

double in cases of double vagina. The occasional presence of a normal hymen in

cases of absent vagina is explained by the theory of the development of the hymen
from double lamellae, an inner developing from the vagina and an outer from the

vulva. Gehhorn's- investigations, however, seem to disprove the bilamellar develop-

ment of the hymen. Imperforate hymen is rare. Double orifices without other

anomaly are frequently seen, and in other cases there are several sieve-like openings

> Cullen, T. S.: "Vaginal Cysts," Trans. Am. Gyn. Soc, 1904.
^ Gellhorn, G.: "The Hymen, Anatomy, etc.," Am. Jour. Obst. No, 50, p. 145.
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(cribriform hymen). Variations in the shape of the normal hymen are too well

known to need detailed description.

INJURY.

Almost all important injuries to the vagina and perineum arise during parturi-

tion and are caused either by the fetal impact or by instruments used in delivery.

Similar injuries may occur during the removal of large uterine myomata. In-

juries from without are comparatively frequent in children, but rare in adults.

A variety of accidental causes, such as falling upon a pahng or chair post, being

gored by cattle, etc., have been known to produce severe injuries, even complete

tear of the rectovaginal septum with extensive laceration of the upper part of the

vagina. It is to be borne in mind that tears of the vaginal wall above the outlet

may occur without external evidence of injury. As a result of injuries the normal

contractile tissue of the vaginal wall is partly replaced by scar tissue and the outlet

is widened. A condition is then present which is favorable to prolapse of the

anterior or posterior vaginal walls.

Prolonged pressure of the fetal head may not only cause severe vaginal laceration,

but produces extensive necrosis of the tissue, which may result in the formation

of a urethrovaginal or vesicovaginal fistula. Rupture of the upper posterior wall

is rare.

Prolapse of the vaginal walls may affect either the anterior or posterior wall

alone or may involve the entire vagina. It may be caused by conditions existing

in the vaginal walls, or may be secondary to descensus of the pelvic organs. The
first form is characterized by prolapse or ectropion of the lower portion of the

vaginal wall, while in the second form, the superior portion descends and there is

more or less complete inversion of the vagina (Gebhard).

INFLAMHATORY DISEASES.

Vaginitis.—Inflammation is the most frequent pathologic condition affecting

the vagina. It is, however, more common relatively in children than in adults,

probably on account of the greater vulnerability of the delicate mucous membrane
in children. Vaginitis is a frequent result of gonorrheal infection in children, but

is rare in adults. In children also the acute infectious diseases are often ac-

companied by a severe form of vaginitis, sometimes terminating in gangrene and

sloughing. Inflammation of the vagina is always directly due to bacterial infection,

although traumatic, chemical, and thermal influences, as well as trophic disturbances,

may prepare the way for the bacterial invasion. The most frequent invaders are

the ordinary pyogenic microorganisms, gonococcus, bacillus diphtherise, bacillus

tuberculosis, spirochaeta pallida. A gas-producing bacillus, probably the bacterium

Welchii, is found in some cases of colpitis. The pathologic condition resulting

from the activities of these different microorganisms, with the exception of the last
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three, are not always distinctive, and vary according to the virulence of the in-

fectious agent and the tissue's power of resistance. A classification of the various

forms of vaginitis cannot, therefore, be based entirely upon the etiology of the

disease, but must depend upon its pathologic anatomy.

Acute vaginif is may be of a mild or a severe grade. In the early stages of the

affection the vaginal mucosa is reddened, swollen, and granular and is bathed in

an abundant seropurulent exudate. In severe cases, as the disease progresses,

the swelling and hyperemia increase and small excoriations may occur. The

irritation of the secretions or the presence of a foreign body may produce necrosis

and deep ulceration. There may l.)e a purulent infiltration of the tissue, which

develops into a general phlegmonous condition, and finally results in complete

destruction of the tissue. A pseudo-diphtheritic inflammation occurs in puerperal

conditions and is a not uncommon complication of the acute infectious diseases.

It is characterized by a marked swelling of the tissue, which is covered with a

whitish-gray or greenisli deposit, or tty a typical false membrane composed of the

necrotic superficial portion of the mucosa. In extreme cases there may be exten-

sive gangrene. Various pyogenic- organisms have been obtained in these cases.

True diphtheritic infections, caused by the Klebs-LoefHer bacillus, and amenable

to serum therapy, have also been clescribed.

Erysipelafous vaginitis, resembling erysipelas of the skin, is a grave form of

vaginitis which fortunately is rare. The disease invades the paravaginal tissue

as a phlegmonous infiltration or as a septic lymphangitis and may involve the

entire pelvic tissue, the parametrium, and pararectal tissue, and finally produce a

septic peritonitis.

Chronic vaginitis may succeed an acute inflammation or may be chronic from

the outset. It is frecjuently caused by the irritation of foreign bodies, such as

pessaries. The disease is not usually general, but may affect a large portion of the

mucosa, which is reddened, often mottled with slight ecchymoses, or brownish

and pigmented. The surface may lie granular, or is smooth, dense, and somewhat

glazed. Under the microscope the surface epithelium is often somewhat thinner

than normal, while the subcutaneous tissue is dense and fibrous and is infiltrated

with small round cells occurring in clumps or diffusely distributed. A deposit

of blood pigment is often noticed.

Vaginitis condylovmtosa.—In long-continued irritations, especially as a result

of gonorrheal infections of the cervix, urethra, or vulva, but also with other

chronic irritants, condylomata similar to, Init not so thickly set as those found in

the vulva, develop and are sometimes distributed over the entire vagina. The
condition is characterized by a hyperplasia of the papillae, which become elongated

and thickened, accompanied by a secondary epithelial proliferation.

Senile vaginitis is a chronic inflammation peculiar to old age when the vaginal

mucosa is atrophic and poorly nourished. An irritating uterine or cervical dis-

charge, or other irritant, excites an inflammatory reaction which frequently results

in the production of small ulcers which may gradually enlarge. In the healing of
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these ulcers dense scar tissue develops and adhesions form between the different

ulcers. The rupture of superficial vessels results in small subepithelial hemorrhages.

Vaginitis emphysematosa occurs most frequently during pregnancy, but also

occasionally during the puerperium, and is characterized by the presence of gas

cysts in the subepithelial tissue. The cysts vary from a pea to a hazelnut in size,

and on account of the attenuation of the epithelial covering may appear bluish

in color. Histologically, they are found to have developed generally in the con-

nective-tissue spaces, although a few may be partly lined with endothelial cells.

In their immediate vicinity are numerous large foreign body giant cells, while

in the deeper tissue below the cysts, similar cells surround small irregular spaces.

The connective tissue in the neighborhood of the gas cysts is infiltrated with round

cells and contains numerous young capillaries. A gas-producing bacillus without

capsule has been isolated by Lindenthal, Ijut it is highly probable that future inves-

tigations will show that the disease is due to the bacillus aerogenes capsulatus of

Welch and Nuttall.

Tuberculosis of the vagina is extremely rare. It is usually secondary to

tuberculosis of the vulva or uterus, but may extend from the rectum or may be the

result of an embolic infection through the blood or lymph-channels. In a case

described by Friedliinder (Gebhard) the primary tuberculous ulcer of the vagina

was apparently due to an infection conveyed through sexual intercourse. An
autopsy performed on the individual later revealed no other tuberculous focus.

The disease appears in two forms, miliary and ulcerative. Tuberculous ulcera-

tion is the form usually observed. It consists of one or more flat circumscribed

ulcers with infiltrated hyperemic margins, the base covered with yellowish-gray

material or studded with miliary tubercles. Beyond the bright red margin of the

ulcer the mucous membrane is normal. Histologically, the floor of the ulcer con-

sists of granular caseous material, beneath which the tissue is infiltrated with typical

miliary tubercles or diffuse tubercle tissue.

Tuberculous ulceration is to be distinguished from syphilitic ulcers, simple

ulcerative vaginitis, and malignant tumors. In all cases where the slightest doubt

exists a microscopic examination should be made.

In miliary tuberculosis the grayish-white tubercles are disseminated over the

vaginal mucosa. They are sometimes fairly equally distributed, at other times

more irregularly placed, and several nodules may coalesce to form a relatively

large mass. Histologically, the characteristic discrete tubercles or diffuse tuber-

culous tissue are found as in tuberculosis of the vulva.

Syphilis of the vagina may occur in the form of chancre, ulcers, or gummata.

These present the characteristics of syphilitic lesions elsewhere (see page 81).

Foreign Bodies.—The foreign body most frequently found in the vagina is

a pessary. More or less serious injuries are produced when the pessary is too large,

or when, owing to its composition, it causes an irritation of the mucous membrane,

or, again, when it is left in too long. Extensive ulceration is often produced by the

irritating foreign body, which may bury itself in the vaginal wall and even ulcerate
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through into the bladder or rectum. Other foreign substances may be introduced by

masturbation. Vesical calculi sometimes perforate the vesicovaginal septum and

remain in the vagina.

Parasites are infrequent occupants of the vaginal canal, but the oxyuris and

ascaris are occasionally found. Echinococcus disease of the neighboring structures

may invade the vagina (Gebhard).

NEOPLASMS OF THE VAGINA.

New growths of the vagina, with the exception of cysts, are rare. They may

originate from the epithelium or from the fibromuscular structures of the vagina

and are benign or malignant. They include cysts, myomata, carcinomata, and

sarcomata.

Cysts of the vagina may arise from (1) epithelial inclusions in scar tissue

following injury; (2) vaginal glands; (3) embryonic .structures in intimate topo-

graphic relationship with the vagina. The existence of glands in the vaginal

wall has been amply proved by the observations of H. Hennig, v. Preuschen,

CuUen, and others. They are usually situated in the upper portion of the vagina,

but may be found in any part. The glands are lined with ciliated cylindric

epithelium, and their ducts with squamous epithelium. The embryonic structures

which may persist in the vagina are: (1) Gartner's ducts in the lateral or anterior

wall; (2) remains of Miiller's duct, as when a rudimentary half of a vagina duplex

is situated in the wall of the well-developed half; (3) misplaced ureter, sometimes

found in cases of double kidney with doul)le vn-eters. Gebhard also suggests that

cysts may result from the adhesion of neighljoring folds of the mucosa.

The cysts arising from these different structures vary considerably in size and

in their histologic structure. The majority are small, averaging 10 to 15 mm.
The largest may equal an infant's head in size. They are smooth, globular or

cylindric, firm and elastic to the touch. The origin is sometimes obscure, but

can usually be determined from the location of the cyst and the histologic struc-

ture of its walls.

Inclusion cysts develop from portions of the mucosa which have been included

in the scar tissue resulting from laceration or injuries of the vagina or perineum.

They are situated in the posterior or lower portion of the lateral walls and are

usually small, varying from 5 or 6 to 20 or 25 mm. in size. They may be embedded

rather deeply in the tissue, l)ut often form a thin-walled hemispheric prominence.

They are yellowish or whitish, and the content is tui-bid owing to the large amount

of desquamated degenerated epithelium contained in it. The cysts are lined with

stratified squamous epithelium; or, if the upper layers have desquamated, with a

single layer of cuboidal or low columnar cells.

Cysts originating from vaginal glands are apparently infrequent, but as they

cannot always be differentiated from inclusion cysts, their relative frequency can-

not be determined. They may be found in any part of the vagina, are globular
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in shape, and have clear or turbid contents. They may be hned with squamous

epithehum derived from the duct of the gland, or with ciliated cylindric cells, or

?' jm
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trium np to the region of the parovarium. If several patent segments of Gartner's

duct are separated by atritic portions, multiple cysts may develop. The cyst

walls are of variable thickness; the contents

a clear, straw-colored fluid. Histologic-

ally, the walls consist of fibrous tissue and

smooth muscle and are lined with cylindric

epithelium.

Cysts originating in remains of jMiiller's

duct have been mentioned in connection

with congenital anomalies of the vagina.

Cysts of the vagina originating in the

blind end of a misplaced ureter have occa-

sionally been found in the lateral or an-

terior wall and are recognized by their contents.

Cysts having no epithelial lining are occasionally met with,

pathogenesis are oljscure. They may be the product of an

edematous infiltration of the tissue; or, if endothelial-lined,

may be due to a lymphangiectasis.

Cysts of the hymen are occasionally found and are usu-

ally congenital, (jellhorn collected 17 cases from the litera-

ture. They are exceedingly small, rarely exceeding a few milli-

meters, and the majority are situated on the external surface.

They are lined with several layers of squamous epithelium or

with a single layer of cylindric cells. They are simple reten-

tion cysts originating, according to some writers, from glands;

according to others, from inclusions of mucous membrane

between adherent folds, or between the two lamellie from which

the hymen is said to be developed.

Myomata of the vagina are not very rare. Potel ' col-

lected 150 cases. They consist of hard, round, nodular tu-

mors, seldom e.xceetling .5 or 6 cm. in diameter, which project

into the vaginal canal and are usually attached by a broad

base, or are partly embedded in the wall. They are rarely pe-

dunculate. The tumors are usually single, but may be multiple.

They are generally separated from the underlying tissue by a dis-

tinct fibrous capsule, but occasionally a diffuse myomatous

growth is observed. Histologically, the tumor is made up of

smooth muscle bundles and connective tissue in variable propor-

tions. Edematous degeneration of the tumor is frequent, and it

is then softened and .slightly elastic, and under the microscope the

cells are swollen, palely stained, and hydropic. Other degenera-

tions similar to those occurring in myoma of the uterus are less frequently found.

' Potel: "Le Fibro-myome du Vagin," Frommers Jahrb., 1904, p. 290.

Fig. 57.
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Malignant Tumors of the Hymen.—The only case of malignant new growth of

the hymen on record is a sarcoma observed by Sanger ' in a child of three years. As

the hymeneal tumor was associated with a myxomatous growth of the vagina, it

was possibly secondary to the vaginal tumor.

Carcinoma of the vagina may be primary or secondary. Primary cancer is

comparatively infrequent, forming about 1 per cent, of the carcinomata of the genera-

tive organs. It is a disease of advanced life, but has been noticed as early as the

twenty-sixth year. In a large proportion of cases the tumor follows a prolapsus

of the vaginal walls with the consequent exposure to frequent injury, or is caused by

the prolonged pressure and irritation of a pessary. Several cases have been re-

ported in which a pessary, which had been worn continuously for many years,

was completely embedded in carcinomatous tissue. Every gynecologist has ex-

perienced cases in which a pessary, retained for eight or ten years, was more or less

deeply embedded in dense hyperplastic inflammatory tissue, and it is only surprising

that cancer does not develop more frecjuently in such cases.

The new growth is usually situated in the posterior wall and appears as a cir-

cumscribed ulcerated induration varying from 1 to 3 or 4 cm. in diameter. The

edges are sharply defined, infiltrated, and injected. The surface of the growth is

usually necrotic, but often exhibits small papillary or nodular elevations. In an

early stage the tumor is fairly movable, but very soon becomes slightly or firmly

adherent to the deeper tissues, and on palpation it will often be noticed that it ex-

tends further under the mucosa than is apparent from the surface aspect. The

mucous membrane surrounding the tumor is congested and inflamed, and is fre-

quently excoriated by the irritating discharge. Instead of the circumscribed

ulcer a diffuse infiltrating growth is sometimes found. In one case, in an unmarried

woman of fifty, who had suffered from a slight leukorrheal discharge for nearly a

year, I found that about 1 cm. within the intact normal hymen, the vagina was

completely encircled by an indurated nodular infiltration and converted into a

rigid tube which scarcely admitted the examining finger and was firmly adherent

to the deeper structures.

Both the superficial and deep extension of carcinoma of the vagina are ex-

traordinarily rapid, and the paravaginal and parametrial tissues are soon invaded,

while extension to the retroperitoneal glands by way of the lymph-channels

frequently follows. If the lower portion of the vagina is affected, the inguinal

glands may be invaded. Extension to the rectum, more rarely the bladder, also

occurs. A growth in the vault may extend to the portio vaginalis, but it is often

difficult in these cases to determine whether the disease started in the vagina or

cervix. The tumor may also extend downward to the vulva. Histologically,

all the cases of primary cancer of the vagina described have originated in the

squamous epithelium and present the characteristic picture of squamous-cell car-

cinoma. The surface epithelium may be very httle thickened and a large

part of it may be necrotic, but at the margins of the growth there is a lengthening

' Sanger, M.: Archiv. f. Gyn., Bd. xvi, S. 56.
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of the interpapillary process, which graduany becomes branched, anastomosed,

and invades the underlying tissue. The epithehal nests in the stained section

usuahy stand out in sharp contrast to the normal epitheliimi on account of their

deeper color, due to the closely packed cells, relatively large nuclei, and hyper-

chromatoses. If tissue from the necrotic area only be examined it is possible that

the real nature of the disease may not be discovered, as the specimen may consist

almost wholly of inflammatory products.

Hccondarij carcinoma of the vagina may be due to extension by continuity

from a growth of the cervix or vulva, or to implantation or metastatic growth from

a tumor situated higher up in the genital tract. A cancer of the rectum may
directly invade the posterior vaginal wall. Implantation or metastatic growths

may be mistaken for a primary tumor. In one such case a cancerous nodule

about .3 cm. in diameter was removed from the vaginal wall, and the existence of

a primary focus in the body of the uterus was not suspected until the patient re-

turned, a year later, suft'ering from advanced uterine carcinoma. The fact that

in this case the vaginal tumor was an adenocarcinoma should have suggested the

probability of its secondary nature.

Chorioepithelioma of the vagina has been observed a number of times and

may constitute the only apparent focus of the disease. Some writers regard

the vaginal tumor as a direct implantation upon the vaginal walls from the canal,

but others incline to the view of Schmauch' that it develops through transplanta-

tion of the tumor by way of the blood-vessels. The tumor appears as a dark

reddish or brownish mass having a fairly smooth or slightly necrotic surface, its

essential characteristic l;eing the presence of large blood-spaces accompanied by

a very scanty friable stroma. Histologically, the most characteristic features are

often the entire absence of organized tissue in the tumor and the presence of

multinucleated protoplasmic masses and large clear cells embedded in fibrin and

blood. (For a more detailed description of the Chorioepithehomata, see p. 159.)

Sarcoma of the vagina is rare in adult life, but it is a relatively frecjuent disease

of early childhood, and is sometimes congenital. The tumors have not only two

distinct periods of development, but those developing in early life differ both in

their histogenesis and in their pathologic anatomy from those observed in adults.

Sarcoma of the vagina in children is apparently a congenital growth. A few

have been noticed at birth and the majority develop during the first year of life.

That in Ahlfeld's" case the tumor did not develop until the fifteenth year does not

disprove the existence of a congenital aniagc, and there may even have been a

small latent tumor which had escaped observation. In Demme-Granicher's'
case a pea-sized nodule was noticed at birth, but did not show signs of active

growth until the sixth year.

The tumor is especially characterized by the development of racemose clusters

' Schmauch: Amer. Jour. Obst., 1904, vol I pp. 88 and 97.
^ Ahlfeld: Arch. f. Heilk., Bd. viii, S. ,560.

^ Demme-Granicher: Griinicher Inaug. Di.«s., Miinchen, 1888.
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of dark red, hemorrhagic and pinkish-gray, transhicent, vesicle-hke polypi. It

first appears as a small, rounded, broad-based, or more or less definitely pedun-

culate polyp, usually attached to the anterior vaginal wall. Its surface is smooth,

and in every respect it resembles an ordinary mucous polyp. The primary tumor

may remain quiescent for months or years, then suddenly begins to exhibit signs

of rapid proliferation and the lobulate and polypoid masses develop. These be-

come distributed over the vaginal mucosa, soon fill the entire canal, distend the

outlet, and project beyond the vulva. The base of the tumor also becomes broader

Fig. 58.

—

Sarcoma of the Vagina in a Child 2i Years Old (Rhabdomtosahcoma).

Showing the grape-like polypoid masses in the vaginal canal, the infiltrated vaginal walls, and the distended globular

bladder. (Dr. C. Cone's ca.se.)

and infiltrates the vaginal wall. A characteristic feature of the extension of the

growth is the frecjuent penetration of the vesicovaginal septum and the develop-

ment of an intravesical tumor. The cervix, uterus, and parametrium are next

invaded, the vesical ends of the ureters involved, and hydroureter and hydrone-

phrosis produced. Growths may develop upon the peritoneum and the iliac and

lumbar glands are sometimes invaded. The rectovaginal septum is rarely pene-

trated. In general, the growth develops locally, invading only by continuity and

contiguity of structure, but in a few cases distant metastases have developed.
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Histologically, all the various types of sarcomatous tissue may be represented.

In the periphery of the grape-like lobules, the tissue is exceedingly rich in cells,

which are chiefly round and spindle-shaped, but giant forms are also found. Other

areas, particularly at the base of the polyp, are less cellular and more fibrous, while

Fig. 59.

—

Rhabdomyo-sarcoma of the Vagina with Extension to the Bladder and Peritoneal Cavity.

The vesical tumor (a) is protruding through tlie suprapubic incision, made to relieve the retention of urine.

Solid tumor masses in the pararaetriuni are seen at (b), a cluster of translucent vesicle-like tumor masses at (c),

and a large nodule attached to the rignt round ligament (d). Both ureters are dilated. (Same case as Fig. 58.)

other parts, again, in the center of the polyp, consist of a loose edematous tissue,

poor in cells. In a consideral)le percentage of the recorded cases embryonic

striated muscle fibers have been ob.served. According to Piquand,' these fibers

correspond exactly to the striated muscle found in a three-months fetus. Gener-

' Piriuand: " Sarcoma of the Uterus," Rev. de Gyn.. 190.5, No. 9, p. 579.
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ally, only a longitudinal striation is discernible, but occasionally transverse striae

are clearly defined (Fig. 60). The free surface of the vegetations are covered

at first with the normal vaginal epithelium, but in a later stage there is usually

considerable superficial necrosis. The nature of the tissue which produces the

characteristic translucent appearance of the growth has not been definitely deter-

mined. It is considered by some histologists to be simply an edematous degen-

eration of the sarcoma, while others regard it as a true myxomatous tissue.

The secondary and metastatic growths may be translucent and myxomatous

in appearance, or may consist of dense tumor masses. Under the microscope

Si'gtas.^ m v§

®.r"^«

%

Fig. 60.

—

Rhabdomyosarcoma (400 diameters). Same Case as Fig. 58.

The section shows on the right side cellular sarcomatous tissue (a), and on the left a loose meshwork conaiat-

ing of long ribbon-like fibers with longitudinal and transverse striation (c). c, mitosis; d, indifferent embryonic
cells; 6, eosinophiles.

they may present the ordinary structure of round or spindle-cell sarcomata, or may
have the polymorphous appearance of the primary tumor. In a case observed

personally, the metastatic growths in the lungs contained striated muscle fibers/

Sarcoma of the vagina in adults is exceedingly rare. It may develop either

as a circumscribed nodule or as a difl'use infiltration. In the first form the tumor

appears as a rounded, somewhat firm nodule, usually broad-based, but sometimes

developing a short pedicle. The surface in the beginning is covered with intact

vaginal epithelium and is smooth or slightly lobulate. The tumor is sometimes

softened, owing to hemorrhagic infiltration and necrosis. The second variety of

sarcoma appears in the form of a diffuse infiltration of the vaginal wall and

' Dr. Claribel Cone's case. To be published later.
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may entirely encircle the lumen, producing a marked contraction of the canal.

The sarcomata of adults originate in either the anterior or posterior wall ; they do not

often penetrate the rectal or vesical septa, or become widely disseminated locally.

They have, however, on the other hand, a tendency to form early generalized

metastases. Histologically, small round-cell and spindle-cell sarcomata are the

most frequent forms. Boldt' has described a case of primary melanotic sarcoma

of the posterior vaginal wall.

Diseases of the Uterus.

The pathologic conditions found in the uterus include (1) malformations and

displacements; (2) injuries; (3) diseases of the endometrium due to trophic distur-

bances
; (4) inflammation ; (5) new growths. The diseases of the pregnant uterus will

be considered only so far as they are of direct interest to the gynecologist.

MALFORMATION.

Malformations.—The uterus, with the vagina, is developed from the Miil-

lerian ducts by the coalescence of their lower two-thirds and the absorption of

their inner walls. The principal malformations of the uterus are produced by

development defects occurring during early embryonic life, while the defects origi-

nating during the latter half of pregnancy inclufle only such conditions as infantile

uterus and hypoplasia (Roberts).^ If the ducts fail to unite, either wholly or par-

tially, or if the septum is preserved, there is a corresponding degree of malforma-

tion of the uterus. If the ducts become joined while the septum persists, the

uterus presents the normal external appearance but possesses a doul)le cavity. If

the ducts do not unite, there are two more or less completely separated bodies.

There are many degrees of deformity, varying from a slight depression of the fun-

dus to the completely separate uterus and vagina.

Septate Uterus.—The most frequent type of deformity is caused by the preser-

vation of the septum. The septum may extend only to the external os, through

the entire body and cervix, into the vagina, but not completely dividing it; or it

may completely divide the uterus and vagina.

Double Uterus.—In this class of cases the uterus is more or less completely

divided into two distinct parts. In the first degree the fundus only is divided and

externally presents a median groove (uterus bicornis arcuatus).

Double Uterus Bicornis.—In this condition there are two distinct uterine

bodies communicating with the uterine tube at one end and the cervix at the

other. The cervix may be single or double.

Uterus Duplex Scparatus cum Vagina Separata.—This is an extremely rare

condition and is due to the failure of union of the two ducts at any point.

Uterus Unicornis.—One of the Miillerian ducts may be well developed

while the other is rudimentary or absent. The uterus unicornis results from the

'Boldt: " Primary Melanotic Sarcoma of the Pest erior Vaginal Wall," Amer. Jour. Obst.,
Oct., 1906. ^Roberts: Gynecology, 1904.
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faulty development of one duct and is associated with deficiency of the correspond-

ing tube and usually the ovary. The kidney and the ureter on the malformed side

may also be absent. There may be a rudimentary horn, which is often attached

to the cervix by a blind end. The corresponding tube and ovary may be normal.

Absent Uterus.—This is an extremely rare condition and is usually associated

with absence of the entire genital system.

Rudimentary Uterus.—The organ is represented by a transverse band of

fibro-muscular tissue. The ovaries are usually very small. In a case of rudimentary

Fig. 61.

—

Uterus Bicornis Arcuatus. Carcinoma of Both Ovaries. (Case of Dr. G. Y. Rusk, N. Y.)

uterus described by Delay, the atrophic, partly cystic, ovaries were found in the

inguinal canals, and a trace of the uterus and tubes was found in one sac. The

vagina is either absent or rudimentary. It may exist as a small cul-de-sac, which

communicates with the urethral orifice.

Hypoplasia of the uterus results from faulty development occurring in the

latter half of pregnancy or in early extrauterine life. Two forms are recognized:

the fetal uterus, which consists of a very small body with a long cervix; and the

infantile uterus, which is small but presents the normal proportions. Hypoplasia

is an occasional sequela of hyperinvolution.
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Hypertrophy of the cervix may l^e due to congenital or acquired conditions.

A marked elongation of the cervix is occasionally found in children and young un-

married women, and is frequently associated with slight prolapse of the vaginal walls.

Acquiretl cervical hypertrophy is usually due to severe lacerations and chrome in-

Fig. 62.

—

Uterus Biceptus, with Vagina Duplex. Tubercitlobis of Both Tubes and the Peritoneum.
(Ca.se of Dr. O. Y. Rusk, N.Y. l

flammation of the tissue, or is associated with prolapse of the vaginal walls, which,

according to Winter,' induces the cervical hypertrophy by its constant traction.

> Winter, G.: " Zur Pathologic des Prolapses," Fest. f. C. Ruge, 1896, p. 22.
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Malposition.—The normal position of the uterus is maintained by the tone

and contractility of its ligaments, the tone of the pelvic diaphragm, and intraab-

dominal pressure. Imperfect development, loss

of tone, or mechanical interference with the func-

tion of these structures, results in displacements

of the uterus. Malpositions may be congenital

or accjuired. They include displacements of the

uterus as a whole, with versions and rotations,

and displacements involving a change in the rela-

tion between the cervix and body of the uterus,

comprising flexions, torsions, and inversion.

Displacements of the uterus are usually ac-

companied by circulatory disturbances, producing

edema and congestion and consec[uent hypertrophy. The endometrium is often

hypertrophied and edematous and unusually vascular.

Fig. 63.

—

Cross-sectiox Through the
Cervi.k Shown in Fk;. 62.

INJURIES.

Cervix.—Injury and laceration of the cervix, with few exceptions, occur during

parturition, the most extensive injuries arising, as a rule, during instrumental

delivery. A slight unilateral or bilateral

laceration, appearing as a small transverse

slit, is a common occurrence in normal

delivery and has little significance. Deep

lacerations may occur on one or both sides,

and sometimes also through the anterior or

posterior lip (stellate laceration). Wliile

they usually occur in the vertical direc-

tion, in some instances transverse tears

are found. They are almost without ex-

ception in the anterior hp, and are due to

the prolonged compression of the cervix

between the symphysis and the fetal head

and the subsequent necrosis of the tissue.

Extensive lacerations are followed by the

formation of abundant cicatricial tissue,

accompanied with more or less infiltration

and hypertrophy of the cervix.

Ectropion.—Infiltration of the mus-

cle and swelling of the mucosa, especially

following bilateral laceration of the cervix, are frequently accompanied by separation

of the anterior and posterior lips and an evension or ectropion of the mucosa.

Rupture of the body of the uterus occurs during parturition when there is

Fig. 64.

—

Eversion and Hyperemia of the Cer-

vical Mucosa, so-called Granular Erosion,
(After Sampson.)
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some mechanical obstruction to the descent of the fetus, or spontaneous rupture

may occur during pregnancy, when the uterine wahs are less resistant than normal

as a result of disease or antecedent operation, such as Cesarean section, myomec-

tomy, curetage for retained placenta, or when there is a faulty development of the

normal elastic tissue of the uterine walls (Williams). The uterine walls may also

be injured or perforated by instruments. Perforation of the fundus with a sound

or curet is a comparatively frequent accident and is especially liable to happen

when the uterine walls are softened and friable as a result of inflammation or after

abortion.

The rupture may be complete or incomplete. A complete rupture or perforation

of the uterus may open into the peritoneal cavity, into the broad ligament, or, if

the lower segment is affected, the perforation may involve the bladder or ureters.

The rupture may extend in any direction aufl is sometimes large enough to permit

the escape of the fetus into the abdominal cavity. The injury is usually attended

with severe hemorrhage, but in some cases of spontaneous rupture during preg-

nancy the hemorrhage is so slight as to pass unobserved and the accident is dis-

covered only when operative procedures become necessary for removal of the fetus.

Incomplete rupture is most common in the lower segment and is usually due

to pressure necrosis of the tissues occurring during parturition.

DISEASES OF THE ENDOMETRIUM.

It has been the custom to describe almost all benign affections of the endome-

trium as varieties of inflammatory disease, but although an inflammatory basis,

due to bacterial, chemical, inechanical, or toxic influences, may underlie some of

these changes, they appear, as a rule, to be purely trophic, and it will simplify

our understanding of the pathologic process if such conditions are distinguished

from endometritis.

Edema of the endometrium occurs under many conditions which influence

the circulation in the uterus, and is most frecpiently found in cases of slight descensus

or in retrodisplacement of the uterus, and also in cases of myomatous uterus. The

endometrium appears uniformly thickened, softened, and unusually translucent.

The surface is smooth and glistening.

Histologically, in the majority of cases the edema of the mucous membrane is

associated with glandular hypertrophy and dilatation; but in some cases the

edematous infiltration of the stroma is the only apparent change. The surface

epithelium is intact and normal. The glands are also practically unaltered, but

in the superficial portion of the mucosa they are widely separated on account of the

swelling of the stroma. The stroma exhibits a loose meshwork consisting of a

delicate reticulum infiltrated with a serous exudate. The stroma cells are widely

separated and appear hydropic. The delicate-walled veins are slightly dilated.

Lymphangiectasis of the endometrium is an unusual condition characterized

by a great dilatation of the lymph spaces. I have seen one specimen in which
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the entire stroma was honeycombed with the dilated spaces. There was no other

pathologic condition discovered.

Gland hypertrophy (erroneously called glandular endometritis) is one of the most

frequent pathologic conditions met with in the endometrium, and is often found in

unmarried women with no history of infection. It is especially frequent in cases of

displacement of the uterus and in association with myomata. It is characterized

%„-st

Fig. 6.5.

—

Glandular Hypbrtkophy of the Endometrium. (75 diameters.)

The surface is undulating or wavy and covered with normal epithelium. The glands show various degrees of

hypertrophy and dilation. On the left side sections of a moderately hypertrophied corkscrew gland are seen

(a). In the next gland (b) beginning hypertrophy is indicated by the slightly wavy epithelium. ."Vt (c) and

(d) the characteristic picture of marked hypertrophy is typically represented. The proliferating epithelium

is inverted into the dilated lumen in the form of little papillary folds, always accompanied by a delicate stem

of stroma. A large thin-walled blood-vessel is seen at (e ). (After T. S. Cullen.)

by a general thickening of the mucous membrane, which varies from 5 or 6 to 8

or 10 mm. in thickness. The surface is smooth, slightly undulating or wavy,

usually pale, but often mottled with small hemorrhagic areas.

Histologically, the surface outline of the mucosa is slightly wavy, the epithelium

intact, but the cells are somewhat swollen and stain lightly. The condition is
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chiefly characterized by the change in the gUinds, which resembles the gland

changes in the early decidua. The glands are considerably enlarged and have

a characteristic wavy outline. The lumen is two or three times greater than

normal, but instead of having a uniform caliber it presents alternate dilatations

and narrow portions produced by the inversion of the hyperplastic epithelium. On

cross-section the gland has a scalloped or roset-like appearance. The epithelial

cells are swollen, slightly granular, and stain lightly. The hypertrophy is not always

uniform throughout the endometrium, some portions being almost normal while

other portions show marked changes. Generally, the greatest hypertrophy is found

in the deep portions of the endometrium, and the stroma is scanty there on

account of the compression by the enlarged glands. In the superficial portions it

h£r9V^-

a

Fig. 6G.—Mucous Polyp from the Ckrvix.

A section of the polyp showing the small area of attachment (a) and the uneven, papillomatous free surface

(b) and the numerous superficial glands lb'). The center of the polyp is occupied by two or three large glands

(c), one of which (o') is greatly dilated. (.After T. S. Cullen.)

is abundant and consists of swollen, lightly stained cells, which bear some

resemblance to decidual cells. Occasionally a few lymphocytes are seen between

the stroma cells, but as a rule there is no evidence of an inflammatory process.

The blood-vessels are slightly dilated.

Mucotis polypi, or circumscribed hypertrophies of the mucous membrane,

are found in the portio vaginalis, the cervical canal, and the body of the uterus, their

structure varying accortling to the tissue from which they originate. They may

be sessile, broad-based, or pedunculate. They appear as bright red, smooth,

tongue-shaped, conoid, or pear-shaped outgrowths of mucous membrane. The

pedunculate tongue-like processes are very characteristic of the cervical polypi.

The pedicle is usually fibrous and tough and sometimes contains one or more rather
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large blood-vessels which may bleed freely when the growth is excised. The tis-

sue is generally hemorrhagic.

Histologically, the growth is made up of the glands and stroma characteristic

of the part and has a smooth surface covered with the normal epithelium of the

part. When the polyp projects beyond the external os and is exposed to injury, there

is usually more or less abrasion and superficial inflammation. The glands are

often dilated or hypertrophied and the epithelium flattened. The center and base

of the polyp are more fibrous than the periphery and may contain smooth muscle

bundles. The vascularity is abundant and interstitial hemorrhage is often noticed.

The polypi may be described as extrusions of normal mucosa, but the etiology

is obscure. They are found associated with myomata, and with general hyper-

trophy of the endometrium. They are also met with in young women, not accom-

FiG. 67.

—

Polypoid Thickening of the Endometrium.

The mucous membrane is considerably ttiickened and is gathered up into smooth, rounded, longitudinal folds.

(After Cullen.)

panied by any other abnormality of the uterus and where there is neither evidence

nor history of a preceding inflammatory condition.

Polypoid Thickening of the Endometrium Associated with Gland Dila-

tation, Hyperplasia of the Stroma, and Vascular Changes.—This is one of

the most characteristic pathologic conditions of the mucosa and one which pos-

sesses great clinical interest, but its etiology and pathogenesis are imperfectly

understood. It is especially frequent at the beginning of puberty and at the climac-

teric, and is clinically characterized by severe hemorrhages. The mucosa is irreg-

ularly thickened, forming polyp-like elevations, and is intensely hyperemic. The

tissue removed by the curet consists of rather large pieces which at first sight may

suggest a new growth, but may be distinguished by the smooth glistening surface,
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uniformly translucent appearance, and frequently by the presence of a large number

of dilated glands.

Histologically .—As the examination of scrapings is the most important

feature of this condition, the microscopic appearance will be considered in relation to

them. The fragments of tissue in the section are unusuallv large, have an undula-

ting, irregular surface, and are covered with slightly flattened epithelium. The

glands vary greatly in size, some being perfectly normal, others forming cysts 1

mm. or more in diameter. They are not increased in number, are regularly distrib-
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FiG. 6.S.

—

Dilated Veins in the Endometrium.

The surface epithelium (a) is flattened. The glands are slightly dilated and the stroma somewhat dense.

The greater part of the section is made up of ectatic veins ib). (After T. 8. CuUen.)

uted, and apart from the dilatation are normal. The epithelium may be flat-

tened in the dilated glands, but is sometimes higher than normal. The most char-

acteristic changes are found in the stroma, which is very cellular and abundant,

consisting of closely packed, small, oval or round nuclei with scarcely visible cell

body and very little intercellular substance. The nuclei ai-e oval, uniform in ap-

pearance, and are frequently seen undergoing indirect division. The blood-vessels

are very conspicuous, and here and there large sinuses are seen resembling those

found in the decidua of pregnancy (Fig. 6S). These are sometimes partially

plugged Math fibrinous thrombi which may show beginning organization.
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The hemorrhage frequently recurs a few months after the curetage, and repeated

cureting may be necessary until the menopause occurs. In young individuals

frequent curetage may result in a permanent cure, but in some instances the hemor-

rhage is so persistent and excessive that a hysterectomy is necessary. The disease

is apparently secondary to vascular changes and is considered by Pierra^ and

Dalche' to be a vasomotor disturbance of nervous origin occurring in arthritic

subjects.

Vascular changes in the myometrium have also been described, but are little

understood. In some instances grave hemorrhage has resulted from the rupture

of a dilated ectatic blood-vessel in the uterine wall. In cases of climacteric hemor-

rhage Barbour^ found sclerosis of the uterine vessels.

ENDOMETRITIS AND METRITIS.

Endometritis is the term used to denote the condition induced by the direct

action of bacteria or of their toxic products upon the endometrium. In some

infections, especially the gonorrheal, and some saprophytic infections, the attack

may be limited to the mucous membrane, Ijut in most septic infections, and fre-

quently in gonorrhea, there is more or less invasion of the uterine parenchyma. The
inflammatory diseases maybe divided into two principal groups: (1) Acute endo-

metritis and (2) chronic endometritis. The microorganisms most frequently form-

ing the exciting cause of the disease are streptococcus (septic endometritis) and

gonococcus. Other less common organisms are micrococcus, colon bacillus, diph-

theria bacillus, typhoid bacillus, and various saprophytic organisms. The tubercle

bacillus is also a frequent invader of the uterus.

Cervical Endometritis and Erosion.—Inflammation of the cervix is commonly

the result of gonorrheal infection, but also occurs as a result of trauma and infection

in cases of descensus of the uterus, especially when there is also a cervical laceration

with eversion of the lips. Macroscopically the portio vaginalis is reddened and

granular, and is bathed in an abundant mucous or mucopurulent discharge.

There are often one or more Nabothian follicles varying in size from a pinhead to a

small pea.

Histologically, the surface epithelium is intact, but is more or less infiltrated

with round or polymorphonuclear leukocytes. The glands are frequently dilated

and filled with mucus or pus. The stroma is infiltrated with small, round cells,

plasma cells, and polymorphonuclear leukocytes, and there are many newly formed

blood-vessels. The inflammatory process is almost always quite superficial.

Cervical Erosion.—True erosion of the cervix is exceedingly rare and almost

the only instances which have come under my observation have been in cases of

' Pierra, L. M.: "Congestion Uterine Primitive chez les Arthritiques nerveuses," La Gynecol-
ogie, 1904, p. 139.

^ Dalche, P.: "Un cas de metrorrhage wginale," La Gynecologie, 1904, p. 212.

^Barbour, H. H. F.: "Climacteric Hemorrhage due to Sclerosis of the Uterine Vessels,"

Scotland Med. and Surg. Jour., June, 1905.
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prolapsus where the cervix has been exposed to traumatism. The entire portio

vaginalis may be thickened, indurated, and covered with a grayish necrotic mem-

brane; in other cases there is a circumscribed ulceration on one or both cervical

lips. The ulcerated surface presents bright red granulations, partly covered with

a fibrino-purulent membrane. It is very suggestive of an early carcinoma, but is

usually seen to be more superficial and less friable, and shows more necrosis than a

carcinoma at an early stage. Often, however, a positive diagnosis can be made

only by means of the microscope, when the characteristic inflammatory process

associated with loss of epithelial structures is found.

Eversion of the mucous lining of the cervical canal ((/ramdar erosion, psctido-

erosion) is frequently accompanied by a mild chronic inflammatory process, but is

not associated with loss of substance as in true erosion.

Fig. G9.—Erosion' of the Vaginal Portion of the Cervix. (75 diameters.)

The section is taken from the edge of the ulcer and on tlie left merges into the normal mucosa. The squamous

epithelium (a) is swollen and infiltrated and is lifted up from the stroma by pus. It gradually disappears at the

edge of the ulcer on the left. The surface is covered with fibrin (d) containing polymorphonuclear (e) and small

round cells (f ) in its meshes. The stroma is densely infiltrated and contains many newly formed capillaries, (.\ftev

T. S. CuUen.)

Congenital Erosion.—Erosion of the cervix in the newly born is said to be com-

paratively frequent. The condition usually described, however, is not a true ero-

sion, but resembles the so-called granular erosion or ectropion of the cervical

mucosa, and is probably a developmental anomaly in which the squamous epi-

thelium does not extend within the external os.

Acute endometritis is characterized in its early stage by an acute swelling,

edema and congestion of the tissue, and the uterus is large, soft, and boggy. The

surface of the mucosa becomes finely granular, intensely injected, and hemorrhagic.

It is covered with a seropurulent or purulent exudate, and, as a rule, presents areas

of superficial necrosis. In some saprophytic infections, especially following crimi-

nal abortion, the entire cavity may be lined with a thick necrotic membrane. If
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the cervical canal becomes obstructed the purulent secretion is retained in the

uterus and a pyometra develops which in some cases forms a tumor as large as a

child's head.

Histologically .—Acute endometritis is characterized by edema, leukocytic

infiltration, and increased vascularity of the stroma; with swelling, necrosis, and de-

generation of the epithelial elements. The epithelial lining is often lacking in places

and a typical granulating surface is found. In other places there is proliferation of

the epithelium; it becomes convoluted and thickened, and sometimes forms little

papillary outgrowths consisting of a stem of vascular, infiltrated stroma, covered

t/.'S'sr^^v'

Fig. 70.

—

Endometritis with Localized Thickening of the Epithelium. (1,30 diameters.)

The whole section shows a decided inflammatory reaction. On each side there is an infiltrated but fairly nor-
mal gland. In the middle a small portion of the epithelium is proliferated and forms an irregular wedge with con-
voluted margin which extends down into the stroma. The cells are swollen and lightly stained, but do not
appear to be actively proliferating. (After T. S. Cullen.)

with several layers of epithelium, which is also densely infiltrated with leukocytes.

The epithelial cells at these points are swollen and hghtly stained, containing large,

pale, vesicular nuclei. They sometimes surround little gland-hke or cystic spaces

(Fig. 70). There is no indication of rapid growth, the cells, on the contrary, ap-

pearing slightly degenerate. The uterine glands in some places, especially near

the surface, appear to be compressed by the infiltrated stroma, while in other places

they may be dilated and filled with polymorphonuclear leukocytes and desquamated

epithelium. The gland epithelium is swollen and stains poorly.

Kubassow^ described a condition, which he designated endometritis dis-

' Kubassow: "Endometritis Dissecans," Zeit. f. Geb. u. Gyn., 1883, Bd. ix, S. 310.

VOL. I.—

8
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secans, in which the uterine mucosa, generally accompanied by some muscle

bundles, is cast off. The disease follows an acute, general or local, infection,

and is differentiated from membranous dysmenorrhea by the absence of recur-

rence.

Chronic Endometritis.—A persistent chronic inflammation of the endo-

metrium is comparatively infrequent, probably on account of the good drainage

of the cavity, and the abundant blood-supply of the mucous membrane. Unless

there is a constant infection from a pyosalpinx, or unless fragments of secundines

have been retained, the inflammatory process in the uterus soon subsides. Chronic

inflammation of the endometrium is usually due to the gonococcus. IMacroscop-

ically, the mucosa is usually thickened and uneven and may be beset with wart-

Fig. 71.

—

Proliferation of the Siirf.\ce Epithelium in Acute Endometritis. (380 diameters.)

The epitheliiim generally is swollen and infiltrated and near the center of the section is heaped up so as to form
a pyramidal outgrowth. A large vacuole in the midst of the proliferated epithelium is filled with polymorphonuclear
leukocytes, which are also found between and within the epithelial cells. {After Cullen.)

like papillary elevations; it may present a general polypoid condition. The tissue

is injected, often mottled with subepithelial hemorrhages, and may show slight

abrasions. An atrophic condition of the endometrium may follow the subsidence

of the active inflammation.

Histologically .—The most pronounced changes are found in the superfi-

cial portions of the endometrium, and consist of a dense round-cell infiltration and

increased vascularity of the stroma, and proliferation of connective-tissue cells.

The surface epithelium is flattened, and desquamated in places. The glands

are often separated by the hyperplastic stroma; in the deeper portion of the

mucosa they ai-e often dilated and hyjiertrophied. Localized thickenings of both

the surface and glandular epithelium resembling squamous epithelium are occa-
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sionally seen in chronic inflammation (Fig. 72). This condition is pcssibly anal-

oo-ous to leukokeratosis of the vulvar mucosa.

Membranous dysmenorrhea {exfoliative endometritis) is a term applied to

a condition in which considerable portions of the endometrium are cast off repeatedly

at the menstrual period. The affection is not a pathologic entity, but a condition

which develops under 'varying circumstances, complicates different pathologic

processes, and presents a variety of different microscopic appearances. The disease

was first recognized by Morgagni, but until Wyder, in 1S7S, gave a clear description

jy. 3^<=;x^e:n/'e&

Fig. 72.

—

Chronic Endometritis Associated with a Localized Thickening of the Epithelium Simulating

Squamous Epithelium. (X 165.)

The whole section shows an active chronic inflammatory process. The thickened portion of the epithelium

ends abruptly on each side in the normal epithelium. The proliferating cells resemble squamous epithelium, and,

as shown in the small sketch, are joined by definite intercellular bridges. (After T. S. Cullen.)

of the histologic appearances, it was not clearly dift'erentiatied from the decidual

membranes thrown off in early abortions or in extrauterine pregnancy (Morse').

The most important etiologic factor is an antecedent endometritis. A consider-

able number of cases occur in young unmarried women with no history of infection,

but there is here the possibility of an infantile vaginitis or an endometritis accom-

panying the exanthemata. The membrane, when discharged entire, forms a tri-

angular sac having the shape of the uterine cavity and sometimes showing the

' Morse, E.: "llembranous Dysmenorrhea," to appear in Johns Hopkins Hospital Bulletin.
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openings corresponding to the tubes and cervix. The outer surface is shaggy, the

inner smooth. It may be as thin as tissue paper or 2 or .3 mm. thick. Usually the

membrane is passed in fragments. Microscopically, two forms of casts are found,

—

exfoliated mucosa and fibrinous casts. The exfoliated mucosa may show simply

a chronic inflammation accompanied by an infiltration of fibrin and blood in the

stroma, or it may be characterized by a change in the appearance of the stroma

cells which bear a striking resemblance to decidua cells. The two pictures are

often combined in the same specimen. Glands are often present. A "bud-

ding" of the interglandular tissue, or compact foci of stroma cells in which growth

is more active, has been described by von Franque,' but is also present in other

conditions. Degenerative chanires similar to those found in the decidua in the

latter half of pregnancy are usually present.

Fibrinous casts consist of a network of fibrin, containing in its meshes red

blood-cells, leukocytes, and cells from the endometrium. They develop under

the same conditions as the organized membranes, and the same patient may pass

one variety at one menstrual period and the other at the following period. The

menstrual membrane may be simulated by a vaginal cast, which is thrown off dur-

ing menstruation or independently of it, or by a decidual cast. The vaginal mem-
brane is usually thinner, tougher, and more parchment-like, while the decidual

membrane is thicker and more vascular. The histologic pictures are distinctive,

the vaginal cast consisting of squamous epithelium, while the decidual cast

presents the characteristic cells.

Tuberculosis of the Uterus.—Tuberculous endometritis is a much more com-

mon affection than is usually supposed, but is rarely primary. The majority

of cases of tubercular salpingitis are accompanied by tidjerculosis of the endome-

trivim, although the disease is often limited to the vicinity of the cornua. The
disease is most frequent in the body of the uterus and seldom attacks the cervix.

It appears in two forms: (1) Miliary, and (2) ulcerative, or caseous. In the

former the endometrium is studrled with miliary tubercles, but the surface is smooth

or slightly granular and the epithelium mostly intact. In the ulcerative form, the

entire cavity, or a large portion of it, is lined with typical grayish-yellow gelatinous

tuberculous granulations covered with soft grayish-yellow caseous material. The
glands and stroma in the depth may be practically normal; often, however, the

mucosa is entirely destroyed by the tuberculous process. If the internal os becomes
.stenosed the body is distended with thick, creamy pus. In advanced cases the

muscular walls of the uterus are usually infiltrated with miliary tubercles.

Tuberculosis of the cervix usually appears as a caseous ulcerative process,

but in some cases forms a hyperplastic vegetative outgrowth which resembles

a venereal wart or an early papillary carcinoma. Histologically, the characteristic

lesions of tuberculosis are easily detected, consisting either of tvpical miliary tu-

bercles or of a more diffuse proliferation of epithelioid and small round cells.

'v. FranquiS, O.: "Beitrag zur pathologischen Anatomie der Endometritis Exfoliativa,"
Zeit. f. Geb. u. Gyn., Bd. xxvii, S. 1.
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Retained Membranes (Subinvolution of the Uterus).—In many cases there is

persistent bleeding after childbirth or abortion, and upon examination the uterus

is found to be slightly enlarged. On curetage a considerable amount of material

Fig. 73.

—

Tuberculo.sis of the Cervix. (X ISO.")

The section, which is taken from a scraping, shows the normal high cj'hndric epithelium at (a) and (b), and a

section of the base of a gland at (e). The stroma is everywhere infiltrated with tubercle tissue consisting of masses

of epithelioid cells (g, g', g", g'") and areas of dense round-cell infiltration (h). At (f) atypical tubercle is seen,

consisting of a round clump of epithelioid cells surrounded by small round cells and containing a central giant cell

(f). The nuclei of the giant cell have the characteristic mural arrangement. (After T. S. CuUen.)

is removed, but often it is only a little more than normal. Histologically, the endo-

metrium presents a varied picture. Some parts may appear perfectly normal,

while others show a more or less pronounced chronic inflammatory process. The
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chief feature noticed is the presence of islands of decidual cells and canalized fibrin

in the stroma of the mucosa. The persistence of the decidual cells is probably

dependent upon an old endometritis, which would also explain the almost constant

association of retained fetal membranes. The decidual nests may consist of clumps

of well-formed decidual cells, but more often, especially if some time has elapsed

since the pregnancy, only two or three cells may be seen in a considerable area of

hyaline material. Decidual cells may also be seen in the hyaline walls of obliterated

blood-vessels. The mucosa in the vicinity of the decidual areas is usually the seat

of a chronic inflammation.

DISEASES OF THE DECIDUA.

Decidual endometritis may l>e divided into acute and chronic forms. Acute

inflammation of the decidua may be due to the extension of a preexisting endometritis

or may be caused by acute general infections, especially the acute exanthemata,

developing during pregnancy. Bacteriologic examinations are usually negative.

The gonococcus, some l)acilli and cocci have been described. The disease is char-

acterized by swelling and infiltration of the decidua, and in some cases by severe

hemorrhagic degeneration, or l)y suppuration. Acute hemorrhagic inflammation

of the decidua was observed by Slavjansky' in two cases associated with cholera,

and it is probable, as Edgar suggests, that a similar condition may develop in the

presence of the acute e.xanthemata. Purulent deciduitis was described in one case

by Donat." The placenta, which was expelled at term, was surrounded by a layer

of decidual tissue infiltrated with pus. Pus was also found between the amnion

and chorion. The condition was probably the result of attempted abortion.

A mild grade of purulent endometritis gravidarum has also been observed by

J. Whitridge AVilliams.^ Gangrene of the whole inner portion of the uterine wall

following delivery has been described by Schmidlechner.*

Chronic endometritis of pregnancy is characterized by a diffuse or localized

round-cell infiltration and connective-tissue proliferation, usually accompanied by

more or less marked vascular changes. It is usually due to the persistence of an

antecedent acute or chronic infection which was not severe enough to prevent the

pregnancy. The importance of the acute and chronic endometritides of preg-

nancy is due to their influence in causing abortions and to the frequent adherence

of the placenta after delivery.

Atrophy of the decidua is probably the result of a chronic inflammatory process,

or may be a purely atrophic change.

Other rare diseases of the decidua which are usually classified as inflammatory

appear to depend upon trophic disturbances and are analogous to the conditions of

similar origin in the non-pregnant uterus. They include excessive gland hyper-

trophy, general diff'use hypertrophy, and polypoid thickening. The etiology and

' Cited from Edgar: Obstetrics. MVilliams, J, W.: Obstetrics.

^ ated from Edgar: Obstetrics. * Arch. f. Gyn., 1906, Bd. Ixxrai, S. 525.
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pathogenesis of these conditions are not clearly understood. They are believed

to be causal factors in the production of abortion, probably causing the death of

the fetus by interfering with its nutrition.

Gland hypertrophy (hydrorrhea gravidarum) of the decidua is characterized

by dilatation and hypertrophy of the glandular elements accompanied by an ex-

cessive watery secretion.

Diffuse Hypertrophy (Endometrifis Decidua; Hypertrophica).—Instead of

a thinning of the decidua during the later months of pregnancy, it may remain as

thick as it was in the early months or even become thicker. The hypertrophy

affects both the compact and the spongy layer and is accompanied by dilatation of

the blood-vessels.

Polypoid thickening of the decidua (deciduifis polyposa) consists of a diffuse

hyperplastic condition of the decidua associated with more marked localized thick-

ening, forming polypoid outgrowths.

NEOPLASMS OF THE UTERUS.
• Tumors of the uterus may originate from the epithelial elements of the mucosa,

from the stroma of the mucosa, or from the fibromuscular parenchymatous portion

of the organ. They include carcinoma, myoma, adenomyoma, sarcoma, and mixed

tumors. Chorioepithelioma, as it originates within the uterus, is also included in

the group of primary uterine tumors.

Carcinoma.—General Considerations.—By carcinoma of the uterus is understood

a malignant growth the essential elements of which consist of cells more or less

definitely epithelial in character and having a characteristic alveolar arrangement.

The malignancy of the tumor is shown anatomically by its autonomy in relation to

the general organism. The cancer-cells have unlimited power of proliferation and

invade the surrounding healthy tissue. They have, furthermore, the faculty of pro-

liferating after being transplanted from the parent tissue to another site,

—

i. e.,to

form metastases. The epithelial nature of the cells is shown by their relatively

large size and the single, well-stained vesicular nucleus with one or more distinct

nucleoli. The protoplasm is usually plainly visible. There is no intercellular

substance, but prickles or cell bridges are usually discernible.

According to the variety of epithelium from which they arise, carcinomata

maybe divided into two groups: (1) Those arising from sc|uamous epithelium

—

squamous-cell carcinoma; (2) those arising from cylindric epithelium—cylin-

dric-cell carcinoma or adenocarcinoma. The epithelial elements which form the

essential part of the new growth appear as cell-strands, branching processes, and

nests, surrounded by the tissue of the part which makes the stroma of the tumor.

The epithelial processes may consist of solid masses of cells which invade the under-

lying tissue or may form closely packed groups of tortuous, branching, anasto-

mosing glands having more or less definite lumina lined with one or several layers

of epithehum. Solid cell-cords and nests are usually derived from squamous
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epithelium, but may also occur in cylindric-celled tumors. In uterine car-

cinoma, however, the cylindric-celled growths usually show a definite glandular

structure.

The proliferating epithelium in both the squamous and cyhndric-celled tu-

mors not only invades the underlying tissue but also gives rise to papillary or poly-

poid outgrowths on the surface of the endometrium or vaginal portion of the cervix.

These begin as little epithelial projections which are soon provided with a delicate

stem of vascularized stroma that pushes up into the epithelial mass.

The gross anatomy of uterine carcinoma is thus easily understood. Superficially,

there is a vascular, friable, papillary growth, and on section of the deeper tissues

strands of fibrous tissue form irregular alveoli containing a granular, homoge-

neous, o-ravish mass; or, if the cancer-nest has been extruded, the alveolus may be

empty. In some tumors the epithelial overgrowth is so great that large masses of

epithelium are only imperfectly divided into alveoli by the scanty stroma, the so-

called medullary carcinoma. This variety of tumor is usually circumscribed. In

other cases there is an excessive growth of stroma and the epithelial processes are

long and narrow, so-called scirrhus of the uterus. In this form of growth there is

no evidence of a tendency to remain circumscribeil and the tissues are diffusely

infiltrated in all directions.

Histologically, carcinoma is characterized not only by the irregular proliferation

of the epithelium, but also by a characteristic alteration in the type of the individual

cells. In some varieties of tumors, even in an advanced stage, the epithelial cells

conform more or less closely to the type of the parent cell ; in other instances marked

variations from the type are found even in the early growth. In the former case

the tumors often appear to be less actively malignant than in the latter. Ap-

parently, as Gebhard says, as the cells lose in differentiation they gain in power of

independent existence. The variation in biologic condition (anaplasia of Hanse-

mann) is apparently most marked in cylindric-celled tumors. Metaplasia is

described as being frequently exhibited in cylindric-celled growths, but its occur-

rence is questionable. Mitotic figures are very numerous in carcinomata and may
present many atypical forms. Asymmetric division is one of the most common
features; multipolar mitosis, hyperchromatosis, and karyorrhexis are also fre-

quently observed. The occurrence of the special form of mitosis in malignant

tumors, which has recently been described by Farmer, Moore, ^ and others, requires

further confirmation.

Degenerations ai-e noticed in the older portions of the growth, particularly in

tumors where there is an excessive epithelial proliferation and scanty blood-supply.

It is, therefore, in tlie so-called medullary type of growth that degeneration is most

marked, the center of cell-nests showing the most striking changes. The principal

degenerations are coagulation necrosis, hyaline and fatty changes, vacuolization, and

' Farmer, .J. B., Moore, J. E. R., and Walker, E.: "On the Resemblances Exhibited between
the Cells of Malignant Growths in Man and Those of Normal Reproductive Tissues," Proe. Royal
Soc. London, 190.3, vol. Ixxii, p. 499.
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nuclear fragmentation. Cell inclusions, consisting of leukocytes, other epithelial

cells, hyaline droplets, etc., are also common.

The confusion of the cell inclusions and degenerations with cancer parasites

cannot be fully discussed in this work and the reader is referred to the numerous

special articles dealing with this subject.

Examination of Curetings .—The diagnosis of uterine cancer by

means of the microscopic examination of curetings from the cervical canal and

cavity of the body, or the examination of small fragments excised from the portio

Fig. 74.

—

Squamous-cell Carcinoma of the Vaginal Portion of the Cervix.

The new growth consists of a typical cauliflower mass attached to a well-defined circumscribed portion of the ante-

rior cervical Up. (After Cullen.)

vaginalis, is now generally recognized as one of the most important means of clinical

diagnosis. The gross appearance of the curetings is often suggestive, as instead

of the normal thin, smooth, translucent strips of mucosa, they consist of irreg-

ular, shaggy, friable, often granular or waxy-looking fragments of tissue, which

may be of large size. The amount, unless very excessive, is not of great significance,

as in simple hyperplastic conditions, retained secundines, etc., a large amount of

tissue may be removed. It is often impossible from either the macroscopic or

microscopic examination of scrapings to determine the invasiveness of the tumor,
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but in the majority of cases the diagnosis offers no special difficulties to the skilled

pathologist, as the characteristic alveolar growth associated with the evidence of

rapid cell division and the atypical character of the cells usually found make up a

characteristic picture. In some cases, however, where only very small superficial

fragments are available, it is impossible to make out the pattern of the growth,

and the diagnosis depends almost wholly upon the atypical character of the individ-

ual cells; while again in some varieties of adenocarcinoma the type of the glands

and of the individual cells is so httle altered that the diagnosis is exceedingly difficult.

It is very exceptional, however, that some area

of pathognomonic significance is not found.

Preparation of Curetings. —
The examination of curetings is greatly facili-

tated if the specimen is carefully prepared,

Fig. 75.

—

Squamous-cell Carcinoma of the Cervix.

Infiltrating form, with necrosis producing an apparent second
external os. (After J. Sampson.)

^l?^

Fig. 76.

—

Sagittal Section of the Uterus.
Same Case as Fig. 75.

The disease has apparently started in the

posterior cervical lip and by direct extension
has invaded the deeper tissues of the cendx,
surrounding the canal and in places infiltrating

the mucosa.

whereas, if the fragments become shrunken and the cells distorted, a diagnosis is

often impossible. A simple and satisfactory method of preparation is as follows:

Immerse in formalin, 10% solution 12-24 hours.
" alcohol, 95% 12

" " absolute alcohol 12
"

alcohol and ether 12
"

" celloidin 12
"

Block and cut, and stain with hematoxylin and eosin.

The curetings should be dropped immediately into the bottle containing the for-

malin solution, without previous washing. If a speetlier method is desirable the

time for leaving in the various solutions may be shortened. If it is desired to

make an immediate diagnosis so as to avoid a second anesthetization, frozen sec-

tions may be prepared in the following manner:
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The tissue is frozen with ether or carbon dioxide, sections made and dropped

immediately into 10 per cent, formahn sohition, transferred to SO per cent, alcohol,

washed, and stained with hematoxyhn and eosin in the nsual way. With this

method a diagnosis can be made in from ten to fifteen minutes, about the time

necessary to prepare the patient for abdominal section in case a radical operation

should be necessary.

In making the microscopic examination of curetings every portion should be

carefully observed—the surface outline, the character of the surface epithelium,

the size, shape, number, and distribution of the glands, the character of the gland

epithelium, the relative amount and character of the stroma, and any evidence of

inflammatory reaction noted.

A common error in interpreting the microscopic picture in the case of cui'etings

is to mistake the apparent thickening of the epithelium, which is due to oblique

Fig. 77.

—

Squamous-cell Carcinoma of the Cervix, Showing the Point of Junction of the Normal
Squamous Epithelium (a) with the Altered Epithelium of the New Growth (b). (AfterH. A. Kelly.)

sectioning, for a true increase in the number of layers. A little practice enables one

to readily distinguish between these conditions. A guide to their recognition is

clearly illustrated by Gebhard, who shows that in a horizontal section through the

epithelium the hexagonal outline of the prismatic cell is well defined, and according

to the plane of the section each or none of the cells may have a nucleus in the center.

In oblique sections the cells still appear hexagonal, but all of the nuclei appear in

one zone, the largest in the center. When the epithelium is thickened, on the other

hand, the cells are often not regularly prismatic, and large and small cells and nuclei

are intermingled. Cross-sections of convoluted and branched glands may present

a complicated appearance, somewhat suggestive of atypical proliferation, but the

normal character of the epithelium and the regular disposition of the glands speak

against any malignant tendency.
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Carcinoma of the uterus may be classified, according to its location, as carcinoma

of the body and carcinoma of the cervix.

Carcinoma of the Cervix.—Carcinoma of the cervix may be divided into two

groups,—those arising from the vaginal portion, and those arising within the canal.

These may again be subdivided into squamous- and cylindric-cell carcinoma.

S q u a m o u s - c e 1 1 carcinoma of the cervix is not only the most fre-

cjuent variety of uterine cancer but comprises almost one-third of all forms of primary

cancer. Unfortunately, while one of the easiest to diagnose in the very earliest

stages, in many cases it develops so insidiously, with slight or no chnical mani-

FiG. 78.

—

Squamottb-cell Carcinoma of the Vaginal Portion of the Certix.

The section shows the transition from the normal into carcinomatous epitlielium. The normal epithelium is

seen at (a) with cross-sections of two papillae (b). At (c) the normal merges into the carcinomatous epithelium,

which is stained more deeply on account of the crowding together of the cells and the relatively large size and deep

stain of the nuclei. Very large hyperchromatic nuclei are seen at (d) and (g). Tlie stroma immediately beneath

the growth (i) and forming the lengthened papilla (e) is densely infiltrated with small round cells. (After T. S.

CuUen.)

festations, that when the patient is first seen an extensive invasion of the tissue has

occurred.

The tumor presents two definite morphologic types : (a) the vegetative, cauh-

flower, or papillary growth; (/;) the nodular or infiltrating growth.

In the earliest stages there is usually seen a more or less sharply circumscribed

injected area, having a granular surface which to the touch feels slightly infiltrated.

As the growth progresses, a pedunculate or sessile papillary mass develops, associated

with more or less extensive infiltration of the underlying tissue. In some instances
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a large mass, which entirely fills the vault, may be attached by a pedicle not more

than 1 cm. in diameter, and there may be no apparent invasion of the deeper struc-

tures. The papillary growth may be distinguished from a condyloma by its greater

friability, bleeding upon shght manipulation, and the finer, thread-like papillfe.

In the earliest stage the small vascular vegetative outgrowth may he simulated by

tuberculous or syphilitic lesions, and the diagnosis can then be made only by means

of a microscopic examination or from the clinical history of syphilitic or tuber-

culous infection.

d a

Fig, 79.

—

Squamous-cbll Carcinoma of the Cervix. (100 diameters.)

The tissue, wiiich is from a scraping, consists of very large alveoli surrounded by thin fibrous septa (e). The
centers of the alveoli contain a mass of pus and cellular detritus (a) which may have partly trickled down from the

surface. The epithelial cells are many layers thick and are of the squamous type (b), but show many atypical

forms (c, d). Isolated epithelial cells are occasionally found in the stroma (g). (After T, S. CuUen.)

The infiltrating form of carcinoma of the vaginal portion of the cervix in the

earliest stage is usually characterized by more or less hypertrophy of the cervix,

associated with a nodular or more diffuse induration of the invaded portion, while

the surface has a somewhat livid, glazed appearance. As the disease progresses,

necrosis of the central portion often occurs, producing a deep ulcer with ragged, infil-

trated margins. The necrosis and ulceration gradually spread until finally the entire

cervix is destroyed and in the vaginal vault a large crater-like cavity is found. In other

mstances the cervix is shrunken, hard, and surrounded bv densely indurated tissue.



126 PATHOLOGY OF THE EEPRODL'CTIVE ORGANS.

According to Gelihard, the form of the neoplasm depends upon the vascularity

of the tissue. If the blood-supply is abundant, the vascular papillte accompany

the epithelial growth and a superficial tumor develops, whereas, with a poor blood-

supply, the surface lacks nourishment and the epithelial proliferation can occur

only in a downward direction.

Histologic J] X a m i n a t i o n .—In the examination of squamous-cell

carcinoma the most interesting information is obtained from the study of early

growths and of the margins of more advanced conditions. The normal stratified

epithelium of the vaginal portion is often well preserved to the very edge of the

neojdasm, and, apart from a

rounrl-cell infiltration becom-

ing denser as the tumor is ap-

proached, is practically unal-

tered. At this point there is a

sudden change in the character

of the epithelium, noticeable

under the low power of the

microscope or even with the

naked eye examination of the

sections, on account of the

deeper coloration with the nu-

clear stain. This is due partly

to the crowding together of the

epithelial cells and in part to

the increase i]i the size and

staining properties of the in-

dividual nuclei. At the mar-

gin of the growth there may
be little or no thickening of

the epithelium, but a little

further on there is a lengthen-

ing of the interpapillary pro-

cesses which invade the un-

derlying tissues in all directions, sometimes in the form of long, slender, anastomos-
ing cords; again, as large masses which on cross-section appear as round or oval

nests. "Cancer pearls" are occasionally seen. Surrounding the epithelial down-
growth there is a more or less dense zone of round-cell infiltration; in some cases

large numbers of eosinophiles are founfi. In the case of papillary or villous tumors,
the proliferating epithelium not only invades the underlying structures, but also—
often, indeed, to a great degree—sprouts from the surface and is accompanied by
vascular prolongations of the stroma. In some cases the growth is almost entirely

superficial, while in other cases it is chiefly, or entirely, downward. As the epithelial

invasion increases the stroma often becomes so scanty in the older parts of the

Fi SO.

—

Scirrhous Squamous-cell Carcinoma of thio Cervix.
(130 diameters.)

Tlie invading epitlielial processes are seen in the darker areas,

wliile the dense fibrous stroma is stained more lightly. The growth
is characterized by the small narrow epithelial processes seen in

longitudinal (a), cross (b), and oblirpie (c> sections, and the rela-

tively large amount of dense stroma. (After T. S Cullen.)
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growth, and the nutrition so greatly diminished, that extensive necrosis occurs, be-

ginning with degenerative changes in tire cells in the center of the alveoli, but

gradually spreading with the advance of the disease. With a higher magnification

the individual epithelial cells show more or less pronounced deviation from the

type. In some tumors the cells are fairly uniform in appearance, but generally

the cell nuclei vary greatly in size, shape, and staining properties, while the cyto-

plasm also exhibits various degenerative changes. Nuclear figures are usually

abundant and are often atypical.

C y 1 i n d r i c - c e 1 1 e d carcinoma of the vaginal portion is infrecpient

Fig. 81.

—

Adenocarcinoma of the Cervix.

The growth occupies principally the left half of the anterior and posterior cervical walls, extending to the

portio vaginalis below, to the internal os above, and penetrating almost to the ]?arametrium. The homogeneous,

dense, white, opaque tumor is sharply contrasted with the normal uterine walls. Its surface is covered with

fine villous or papillary projections. (After T. S. Cullen.)

as compared with squamous-celled carcinoma. It may arise from the mucous

glands of the cervix or from the surface epithelium in cases where the cylindric

epithelium of the cervical canal extends beyond the external os. In its gross

appearance the tumor is very similar to a squamous-cell carcinoma. Papillary and

polypoid outgrowths are sometimes seen, but as the neoplasm usually originates in

glands, there is a greater tendency toward a rapid invasion of underlying structures,

and frequently the surface of the vaginal portion is quite smooth or is thinned out

over a deep-seated nodular tumor. The presence of the growth is then recognized

by the thickening and excessive density of the tissues.
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Histologically, the growth is characterized hy the atypical proliferation of the

cervical glands, exhibited in (1) the atypical grouping, irregular branching, and fre-

quent interanastomosis; (2) the atypical character of the epithelium, i. e., multi-

pHcation of cell layers, irregularities of individual cells, abundant mitoses.

Carcinoma originating in ihc cervical canal is the most fatal form of uterine

cancer, owing to the intimate relationship of the blood and lymph vascular supply

of the uterus to this portion, as it is virtually the hilus of the organ. The tumor

may be of either the squamous- or cylintlric-cell variety,—in the cases studied by

Fig. S2.—Adenocarcinoma of the Cervix. (80 diameters.)

The section is from the superficial [jortion of the tumor and shows the cliaracteristic ]iapillary outgrowths

with the main stalks (a and b) and the secondary branches ta', b'), w'hile cross-sections are seen at (c) and the

depressions between the folds ai:>pear as glandular spaces (f). The papillary outgrowths are covered with from one

(e) to several (d) layers of cylindric epithelium. The epithelial cells have small, oval, deeply stained nuclei of

fairly uniform appearance. The stroma consists of dense, cellular, fibrous tissue. (After T. S. Cullen.)

,Sampson the two forms occurred in almost efjual numbers. The diagnosis is more

difficult than in carcinoma of the vaginal portion, as the tumor is situated within

the canal and on inspection the cervix may appear normal. The important diag-

nostic signs are: (1) The enlargement of the cervix, which is often nodular; (2)

the induration, sometimes associated with extreme friability; and (3) the marked

tendency to bleed, even when handled with the utmost care. As the disease ad-

vances the surrounding tissues l)ecome infiltrated and the cervix is more or less

immoval)le. In the early stages the enlargement and induration are slight and not
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unlike the conditions produced by chronic inflammation. The diagnosis then

depends upon a microscopic examination of the curetings.

Carcinoma of the hochj of the uterus is the most favorable of all forms of carcinoma

of the reproductive organs. It is relatively slow-growing and on account of the
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Fig. 83.

—

Adenocarcinoma of the Cervix. (90 diameters.)

The section shows the early gland changes in carcinoma, characterized chiefly by the unusually complicated
and irregular branching of the gland (a) and the formation of new glands. The epithelium in some places is of the

usual high cylindric type and a single layer in thickness: in other places the cells are lower antl the nuclei

relatively large; and again, the epithelium is several layers thick. (After T. H. Cullen.

)

anatomic relations of this portion of the uterus, which is almost free in the pel-

vic cavity, the growth does not invade surrounding structures nor metastasize

until late.

The value of the microscopic examination of scrapings is mo.st conspicuous in

the diagnosis of pathologic conditions affecting the uterine cavity. In the early

VOL. I.—

9
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stages it is impossil:)le to determine the presence of cancer of the body by means

of a peh'ic examination or even from the external appearance of the uterus after

removal. The organ is practically imaltered in size, shape, and consistency. As

the disease advances the uterus may become large and firm or boggy; or, again,

it may be more or less nodular, and, if extension to the peritoneal surface has taken

place, irregular, flattened nodules are found there. In other cases it is small and

irregular in form but appears to Ije densely infiltrated. On cutting the uterus open

the early growth appears as a localized papillary or villous tumor, or there is a

,.K..Seuyir

Fig. 84.

—

Adenocarcinoma of the Body of the Uterus. {100 diameters.)

The growth i.^ characterized by the massive proliferation of tlie surface (a) and gland epithelium, and the

almost complete obliteration of the gland lumina (e, f, and g), and the formation of solid masses of epithelium.

The somewhat scanty stroma contains numerous dilated blood-vessels (h) and is infiltrated with small round

cells. (After T. S. CuUen.)

more diffuse thickening of the endometrium which may have a fairly smooth or

granular surface. The cut siu-face shows the whitish-gray, wax}^ or finely granular

diseased portion sharply defined from the translucent, yellowish-pink, normal endo-

metrium. Frequently the margin of the growth is marked by a deeply injected

zone in the surrounding tissue. The growth may be limited to the endometrium

and may even affect only its superficial portion. Usually, however, in cases which

have produced any symptoms there is more or less invasion of the uterine paren-

chyma. As the disease advances the endometrium of the entire body, or of the

entire upper portion, is transformed into cancerous tissue, and the cavity is
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distended with friable, papillary, or lobulate masses, while the muscular walls

are more or less extensively invaded; or there may be a general infiltration of the

uterine wall and the inner surface almost wholly necrotic. In rare instances car-

cinoma originates from the epithelial structures of diffuse or circumscribed adeno-

myomata, in which event the uterine walls may be infiltrated with cancer without

involvement of the endometrium.

It is most important in suspected cancer of the fundus that the cavity should

Fig. S5.—Adenocarcinoma of the Body of the Uterus.

The uterus, which has been amputated through the cervix, is about twice the normal size. The mucous mem-
brane lining the anterior wall and left side of the fundus is reijlaced by a new growth which in the older portion con-

sists of a homogeneous solid mass having a fairly smooth necrotic surface, but in the less advanced portions is

made up of masses of fine villous or papillary outgrowths. The growth extends to the internal os and invades the

muscle to a depth of from 5 to 10 millimeters, presenting a sharply defined, undulating, advancing margin. (After

Cullen.)

be thoroughly and systematically cureted, as in the case of an early growth situated

in one horn or in the upper angle of the cavity it would be possible to miss the dis-

eased area unless every part were carefully scraped. It is also important that a suf-

ficient amount of the tissue removed should be examined histologically, as in the

early cases a large amount of the normal endometrium may also be removed.

The quantity of tissue removed has httle practical significance in cancer of the body,

as many other conditions may produce an equally large amount. The character
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of the tissue, however, may reveal the pathologic condition at the first glance.

The presence of large or small fragments of a waxy, homogeneous, or opaque granu-

lar, friable tissue is practically pathognomonic. Even in the very early cases the

tissue is brittle, slightly waxy in appearance, and may present minute yellowish

foci of degeneration.

Histology .—Cancer developing in the endometrium may begin in either

the surface or the gland epithelium and usually presents a distinctly adenomatous

la,"
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Fig. 86.

—

Adenocarcinoma of the Body of the Uterus. (108 diameteis.)

This section shows the proliferation of the surface epitlielium (b, c) and the formation of new glands in the

thickened epithelium (d) and between tlie papillary outgrowths (a) where the stroma has grown out into the epi-

thelium. The proliferation of the gland epithelium is seen at (f } and is a dilated space in the thickened epithelium

at (g). The rather scanty connective-tissue stroma contains a large, thin-walled blood-vessel (j). (.\fter T. S.

CuUen. i

type. The earliest changes may be found in a proliferation of the epithelium or

in a change in the character of the individual cells. The epithelial proliferation

may appear as little papillary elevations springing from the surface of the mucosa

or into the gland lumen, or the glands themselves may show irregular branching

without any increase in the number of epithelial layers. In a rather rare form of

growth the surface is smooth and the glands branched only slightly or not at all, but

some of the glands are moderately enlarged and are lined with two or more layers of

epithelium, which may appear to be stained somewhat lightly as compared with
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the normal glands in the section, while the nuclei seem larger than those of the

normal cells. In other cases, again, the earliest signs of the malignant process

are found in the altered character of the epithelial cells. Sometimes the epithelium

of only one or two glands is affected. The cells exhibit an abnormal activity, the

nuclei are irregular in size, shape, and staining properties, while the protoplasm

may also be increased in amount. Usually the epithelial proliferation and the

change in the character of the cells are synchronous.

Extension of Uterine Cancer.—C e r v i x .-^The investigations of Sampson,^

Schauta,^ Kermauner and Lameris,^ Ries,'' and others, but especially the
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Fig. S7.

—

Adenocarcinoma of the Body of the Uterus. (380 diameters.)

A high magnification of an early papillary outgrowth. The epitheUum is normal at (a); at (b and d) it

has proliferated and forms little papillary elevations; while at (b") a stem of vascularized stroma (d) has

extended up into the epithelial outgrowth. The epithelial cells are fairly regular, but around the space seen at

(e) vary considerably in size and shape. The stroma contains dilated capillaries (f) and is infiltrated with
small round cells (e) and polymorphonuclear leukocytes (h). (After T. S. Cullen.)

elaborate studies of Wertheim and his assistant Kundrat, have done much to ex-

plain the method of the local and distant extension of cancer affecting the uterine

cervix. Wertheim'^ gives an analysis of the examination of 345 cases of cervical

' Sampson, J.: "Carcinoma of the Cervix," Albany Med. Annals, 190.5, vol. xxvi, p. 297.

' Schauta: "Cancer of Lymph Glands, etc.," Monat. f. Geb. u. Gyn., 1904, Bd. xix, S. 47.5 and
521.

' Kermauner and Lameris: "Priiparate von Bcckenlymphdrusen bei Carcinoma colli uteri,

etc.," Miinchener med. Wochenschr., Nr. 42.

* Ries: Amer. J. Obst., 1901, vol. xliv, p. 29, and Am. Gyn. and Obst. .Jour., 1S98, vol. xiii, p.

570.

* Wertheim: Paper read before Chicago Medical and Gynecologic Societies, October 10, 1906.
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—

Adenocarcinoma of the Body of the Uterus. (75 diameters.)

The figure is a section of a papillary outgrowth and shows a central stem (a) of vascular stroma with its secon-

dary branches (b), covered with inulti])le layers of cylindric epitlielium. The iiroliferating epithelium forma

little papillary projections (c) and encloses new glands (f) or forms solid masses of cells (g). The cells are fairly

uniform; a few contain large hyperchromatic nuclei. (After T. S. Cullen.")

134
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Fig. 89.

—

Adenocarcinoma or the Body of the Utehds. (130 diameters.)

The growth is characterized by the preservation of the glandular arrangement. The glands are irregularly

crowded together, in some places being almost in direct contact with one anotlier ; in other places sejJarated by a

moderate amount of stroma. The glands are lined with several layers of epithelium (a). (After T. S. CuUen.)
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cancer extirpated according to liis method. Fifty tliousand sections, in series, of the

parametrium and the pelvic lymph-glands were examined and the following facts

determined: In 40 per cent, of the cases the parametrium and glands were ap-

parently free from cancer; in 20 per cent, both the parametrium and lymph-nodes

were invaded; while in 27.5 per cent, the parametrium was invaded without invasion
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Fig. 90.

—

Adenocarcinoma of the Body of the Uterus.

The section shows a form of carcinoma which is characterized by the unusual preservation of the gland type.

The large gland (a) and smaller glands (b) are lined in places with one lai'er of cylindric epithelium (c), in other

places with two or more layers ; but there is no tendency to till the lumen. The glands contain ropy, tenacious

mucus, leukocytes, and degenerating epithelial cells. The stroma ig) is infiltrated with small round cells (h). At

(e) the gland epithelium is thickene 1 and degenerating and the lumen is filled with cellular detritus. (After T. S.

CuUen.)

of the lymph-notles, and in 10 per cent, the lymph-glands were affected, the parame-

trium being free.

Sampson examined 27 cases of cancer of the cervix operated upon in Howard

A. Kelly's clinic. In 19 of these cases the pelvic glands were removed. In 20 of

the 27 cases the growth had extended beyond the uterus, and in 12 there were
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metastatic deposits in the parameti'ium or in tlie pelvic glands. In 9 out of the

19 cases in which the glands were extirpated, cancerous invasion was found.

It has been frecjuently demonstrated that there may be no relation between the

size of the primary growth and the development of metastases. A very large tumor

may be strictly localized, while a small, apparently early one may have given rise

to metastases. In the majority of cases, however, where glands are affected the

Fig. 91.—RECoxSTRrcTiox of the Specimen Removed at Operatiox. (X t-) (.-\fter J. .Sampson.)

The growth has invaded the left parametrium. On the right side a metastasis is found in a large parametrial

lymph-node, and on the left side two iliac lymph-nodes contain metastases

Fig. 92.

—

Squamous-cell Carcinoma.

neconstruction of the specimen removed at operation (X f), showing a small primary growth which has already

metastasized to the iliac lymph-nodes. (After .J. Sampson.)

disease is advanced. It has been shown by vSchauta that the glands nearest the tumor

may escape, while others more distant are attacked ; and, again, enlarged glands may
be merely swollen and hyperplastic, while other small glands contain cancerous foci.

According to Wertheim's observations cancer is never found in glands which are

unaltered in size, shape, or consistency.



138 PATHOLOGY OF THE KEPRODfCTIVE ORGANS.

The parametrium, as expressed by Sampson, forms the blood-vascular and lymph-

atic hihis of the uterus, being in the most direct relation with the cervix. It is in this

direction, therefore, that carcinoma of the cervix first extends as it passes beyond the

limits of the cervix, either by direct continuity of growth or by means of metastases.

In Wertheim's cases the parametriimi was invaded in 47.5 per cent, of the cases

and in more than half of these the glands were not affected. In Sampson's cases

9 out of 27 showed invasion of the parametrium, in <S of these the cancer-cells having

passed to the lymph-nodes without attacking the lymph-chaimels. Kundrat and

Sampson describe three types of lymph-nodes which may be found in the parame-

trium and which may be invaded by the cancerous process.

1. A relativelv large node occasionally found where tlie uterine artery crosses

the ureter.

2. Small lymph-nodes of variable numbers, normally present.

Fig. 93.

—

Squamous-cell Carcinoma: Infiltrating Medullary Form, -^-ith Extensive Necrosis. Recon-
struction OF THE Specimen Removed at Operatio.n.

By direct extension the growth has invaded both parametria and the body of the uterus, extending en masse, and
as thread-like processes. Metastases in the iliac lymph-nodes on both sides. (After J. Sampson.)

3. Small lymph-nodes developed in the wall of lymph-channels and protruding

into the lumen. Sampson found cancer in these nodes in 3 out of 4 cases, and

Kundrat in 1 out of 4.

Iliac Li/mph-nodes.—The lymph-glands located between the external and inter-

nal iliac vessels and the obturator foramen are found to he most frecjuently invaded

in the operative cases, but this may be because they are the ones most frequently

removed. A wider dissemination may, however, occur when one notle is cancerous,

extending to the less easily accessilile glands of the hollow of the sacrum or about

its promontory, and the iliac glands may even escape while distant ones are affected.

In Schauta's cases 'in .5 out of 21 cases of lymph-gland invasion the abdominal

glands were involved while the pelvic glands escaped.

In almost all of Wertheim's cases where lymph-gland invasion was present at

the time of operation the disease recurred; whereas, in the absence of lymph-gland

'Schauta: Monat. f. Geb. u. Gyn., 1904, Bd. xix, S. 47o-.521.
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invasion, 60 per cent, of the patients showed no evidence of recurrence five years

after operation.

Local Extension of tlie Disease .—Carcinoma of the cervix

rarely invades the body of the uterus, the internal os marking the upper boundary of

the growth. If the disease does extend above this point it is usually into the muscu-

lature, either in the form of nodular masses or as slender corfls. In I'are instances

the growth extends superficially over the whole inner surface of the uterus.

Gebhard describes a condition of the uterine cavity accompanying cervical car-

cinoma which he names ichthyosis, and which is characterized by the transformation
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Fig. 94.

—

Adenocarci.^oma Invading a Myoma.

At one point on the upper side of tiie gland tlie tiiickened epitlielium resembles the squamous type. (Noble.)

of the endometrium into a multiple-layered atypical epithelium. In the one instance

in which a condition resembling that described by Gebhard has come under my
observation there appeared to be a direct extension of the carcinomatous process

affecting the cervix. This condition may be identical with the leukokeratosis de-

scribed by Pichevin, or may be a superficial extension of the cervical cancer.

The vagina is invaded early in cervical cancer, the extension l^eing usually by

direct continuity, either over the surface or in the deeper structure, and from there

extending to the surface. Occasionally, inoculation growths appear to develop,

but it is not certain that in some such cases there has not been a retrograde lymphatic

metastasis.
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The bladder is frequendy invaded directly from the anterior portion of the cer-

vix, and in a late stage of the disease sloughing of the vesicovaginal septum is a

common event. The rectum is less commonly attacked than the bladder, as it is more

or less effectually protected by the intervention of the posterior peritoneal cul-de-sac.

In cancer of the body the invasion of the growth is usually toward the peri-

toneal surface, which may be studded with nodules before there is any evidence

of parametrial invasion. The internal os often marks the limit of the downward
extension of growth. Invasion of the cervix, however, is not uncommon. The
growth may also extend along the cornu to the uterine tube and the mesosalpinx.

"wsa^«,.

Fig. 95.—a Section from the Same Case a.s Fig. 94, Showing an Apparent Metaplasia of Ctlindhic
INTO Squamous Epithkliu.m. (Noble.)

The lymph-glands are rarely infected until a late stage. The ones most frequently

invaded are the lumbar glands. The inguinal glands may be invaded bv trans-

mission of the disease from the cornu by way of the round ligaments.

Uterine m y o m a t a
,
associated with carcinoma of the cervix or bodv, are

often almost entirely surrounded by the malignant growth, but are comparatively
rarely invaded by it. The case illu-strated by Figs. 94 and 9n is an example of the

invasion of a myoma by a cancer of the fundus. An interesting feature of the growth
is the apparent metaplasia of the epithelial cells, in one part a typical adenomatous
cancer appearing, while in other places the tumor simulates a squamous-cell car-

cinoma.
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Myoma of the Uterus.—Myoma of the uterus is a tumor developing from

the smooth muscle of the uterine wall or, more rarely, from the cervix, and is com-

posed of bundles of smooth muscle-fibers with a variable amount of fibious tissue

surrounding the blood-vessels. The tumors vary in size from a few millimeters to

30 cm. or more in diameter. They may be single or multiple, and may be situated

in the wall,—interstitial myoma; beneath the peritoneum,—subserous myoma; or

under the mucous membrane,—submucous myoma.

The subserous nodules are frequently pedunculate. The pedicle may be broad

and short or long and narrow. In some cases it rrraduallv becomes more and

more attenuated until finally the tumor is completely separated from the uterus

and becomes parasitic, receiving its nutriment by means of adhesions to the abdom-

FiG. 96.

—

Submucous, Interstitial, and Subperitoneal Uterine JIyomata.

The endometrium below the point of contact of the submucous nodule shows a .slight polyp-like thickening (a) which

contains a large dilated gland. (After Kelly anil CuUen.)

inal peritoneum. The submucous myomata are also often pedunculate and may
finally be spontaneously extruded through t'ne cervical canal. The intramural

myomata are separated from the normal muscle by a thin layer of loose connective

tissue, and are easily shelled out, even the spontaneous retraction of the normal

muscle when cut through to the tumor sometimes forcing the latter almost entirely

out of its bed. Apparently the only connection between the tumor and its matrix

consists of the minute vessels, principally capillaries, which supply the tumor with

nutriment. The tumors are usually perfectly spherical, but may be slightly flattened.

They are exceedingly dense. The cut surface shows a glistening, white, coarsely

fibrillated structure, usually distinctly whorled, and the longitudinal and cros.s-sec-

tions of muscle bundles can often be clearly recognized. The individual tumors

may be developed around a single center or may be composed of a number of com-
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ponent nodules which have developed from different foci. The blood-supply is

scantv, but in rare forms of myoma large dilated blood-sinuses are found in parts

of the tumor,—telangiectatic myoma.

The growth of the timior is expansive and in the simple myomata rarely infil-

trating. When the tumor is attached to the peritoneal surface by a nari'ow pedicle

the uterus may be practically norma!. With intramural, especially multiple, nodules,

the uterus itself becomes greatly hypertrophied, often increasing to several times its

normal weight The uterine cavity, where there are submucous and intramural

tumors, may be greatly enlarged and distorted. The endometrium, in the absence

of encroachment upon the cavity, is usually normal or only slightly congested. It

may, however, be excessively hemorrhagic. With submucous myomata the mucous

membrane is thinned out over the most prominent part of the tumor and thickened

and injected about its base. Mucous polypi are frecjuently associated with the

Pedicle

-Vag,

Fig. 97.

—

Submucous Mtoma, Partly Extruded from the Cervix. (After KeUy and Cullen.)

myomata. P. Zacharias' describes and figures an unusual form of myoma of the

cervix, which appeared as a diffuse myomatous infiltration of the cervix and portio

vaginalis, the cervical canal being preserved in the center of the tumor.

Histology.—The low power of the microscope shows that the essential part

of the tumor consists of characteristic longitudinal, oblique, and cross-sections of

smooth muscle bundles arranged in whorls or running in various directions. There

is more or less abundant fibrous tissue, poor in cellular elements, chieflv accompany-
ing the l)lood-vessels, but also forming a fine network between the muscle bundles

and individual muscle cells. This is beautifully demonstrated in the sections stained

according to Mallory's method shown by Ribbert.-

The muscle cells resemble those of the ordinary uterine muscle and have

similar "stahchen formigc" nuclei. They appear, however, to be larger than the

182

' Zacharias, P.: "Eine Seltene Form des Cer-sdxmyom.s," Zeit. f. Geb. u. Gyn., 1904, Bd. liii, S.

Ribbert: Geschwulstlehre, 1904.
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normal cells and have larger, broader nuclei. There is a considerable difference

in the cell activity of the myomatous tumors, some appearing dense and fibrous, the

muscle bundles distinct, and the cells small with slender nuclei; while others

are very cellular, scarcely any cytoplasm is visible, and the closely packed nuclei

are large, more rounded at the ends, and often oval in shape.

Degeneration of the Uterine Myomata.—Fibrous and Hyaline Degeneration.—In

practically all myomata, whatever the size, fibrous changes associated with hyaline

formation of greater or less extent are found. In the early stages the changes may

Fig.
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-Intramural Myoma of the Uterus with Advanced Central Necrosis. (Kelly and Cullen.)

not be detected in the gross specimen, but with a more advanced process the tumor

is very hard and pre.sents areas of a yellowish-white homogeneous appearance.

When the process is very extensive, necrosis of the center supervenes, and, finally, a

cyst cavity with irregular softened walls may result. Histologically, there is usually

a thickening of the interstitial connective tissue, which is more dense and less cellu-

lar than normal, while here and there the characteristic homogeneous hyaline areas

are found. The hyaline change may affect a few large areas, or may be found

pretty generally distributed between the muscle bundles, or even between the indi-
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vidual cells. The muscle cells and bundles, interstitial tissue, and blood-vessels

may all, finally, be involved in the degenerative process. The condition is generally

ascribed to arteriosclerosis and faulty nutrition of the tumor.

Calcification.—A calcareous deposit is frequently found in myomata and is

often associated with fibrous changes in the tumor. The classes of tumors most

frequently afi^ected are the interstitial and subserous. The calcareous infiltration

may begin in the center of the tumor or at the periphery. There is first a deposit

of calcareous granules which infiltrate the fibrous tissue of the tumor. These be-

'^'^'S^'^tS
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Fig. 99.

—

Myoma of the Uterus Undergoing Hyaline Degener.ation.

The section shows the well-preserved myomatous tissue (a) on the left-hand side, and the sharply circum-

scribed area of hyaline degeneration on the right. In the upi:)er part of the section (b) tlie hyaline change is com-

plete, but in the lower part a few fibers and cellular elements (c) remain. (After Kelly and Cullen.)

come augmented in size, form concentric plaques, and constantly undergo addition

until, finally, the whole tumormay be infiltrated with the granular calcareous material.

When the calcareous infiltration begins in the periphery of the tumor it frequently

forms a complete shell about the mass, while coincitlentlv there is sometimes a

granular tleposit here and there throughout the myomatous tissue. As in the case

of central calcification, the calcification in the periphery forms irregular plaques

which later coalesce into a single large mass. It is very seldom that the tumor

becomes completely calcified. Calcification of the peripheral portion of the tumor
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causes almost complete interference with the blood-supply and, as a result, more or

less complete necrobiosis supervenes.

Histologically the concentric calcareous plaques, intensely colored with

nuclear stain, present a characteristic appearance. They are usually distrib-

uted irregularly throughout the tumor in the less advanced stages of the process.

In the beeinnine fine calcareous granules are seen in the fibrous tissue and

muscle cells, usually affecting areas which have been partially deprived of their

blood-supply.

Edematous and cystic degenerations affect chiefly the sulDserous tumors, less fre-

quently the submucous, and very rarely intramural growths. The tmaior, as a rule, is

of considerable size and, according to Piquand, is usually the only one existing in the

uterus. The edema is generally regarded as the result of an interference with the

return circulation and a passive congestion of the tumor. The macroscopic ap-

pearance is fairly constant. The tumor is smooth and rounded, the siu'face reddish

and traversed by a large number of brancheil blood-vessels. The veins especially

are dilated and are full of blood. The consistency is soft, sometimes fluctuant.

The edematous transudation may only afl'ect limited areas or may invade the

whole tumor. On section the tumor iu the early stage simply appears to

be slightly softened and a little watery fluid may exude from the interstitial tissue;

in a more advanced stage there are extensive translucent, homogeneous, softened

areas, and later irregular cavities develop. The tumor may finally be converted into

a thin-walled cyst, the interior of which is traversed by thin fibrous bands, which are

the remains of obliterated blood-vessels. ^Microscopically, in the beginning the

blood-vessels are dilated, the tissue cells swollen, less vividly stained than normal,

and the protoplasm more granular; later the cells are indistinct and irregular,

while the nuclei are diminisherl in size and stained poorly. Finally, the cells become

completely dissociated and the few fibers remaining are separated by the serous

exudate.

Suppuration is the result of the infection of the tmnor by microorganisms from

the intestinal canal, from the genital tract, or by wav of the general circula-

tion. Direct infection from the intestinal canal is usually produced by prolonged

pressure of the adherent tumor with a resulting injury of the intestinal wall which

permits the easy penetration of bacteria. The adherent appendix vermiformis has

been known to cause suppuration in uterine myomata. Submucous myomata are

often infected from without by way of the genital canal. The infection is probably

preceded in all cases by trophic degenerative changes in the myoma. Gangrene

develops when a tumor which is lunlergoing coagulative necrosis or other

degeneration is attacked by putrefactive organisms.

Fatty Degeneration of Myomata, and Lipomyomata.—Large areas of hyaline

degeneration frequently become liquefied in the center, and in the broken-down

material fat globules and cholesterin crystals may be found. There have also

been a few cases described where a uterine tumor was composed partly of fibro-

muscular tissue and partly of adipose tissue. In a case observed at the Johns

VOL. I.—10
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Fic. 100.

—

Cystic Uterine Myoma.

The remains of blood-vea.iels crossing the interior of the cyst indicate that it developed from the degeneration of

the solid tumor. (After Kelly and Cullen.}
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Hopkins Hospital (Knox^) a large globular tumor of the uterine wall was made

up of typical adipose tissue divided into small groups or even into single cells

by bands of smooth muscle with a variable amount of fibrous tissue.

R. Peterson^ described a submucous lipomyoma of the uterine wall the size of

an orange in a case operated on for procidentia.

Sarcomatous changes occur in from 1 to 2 per cent, of all myomata (see p. 156).

Cancerous changes in myomata are exceedingly rare. It may occur as a secondary

invasion of the myoma from an in-

dependent cancer of the uterus or it

may develop as a primary growth in

an adenomyoma.

Adenomyoma of the Uterus.

—

Cystic myomatous tumors have been

long known, but it has only recently

been discovered that in a certain num-

ber of these tumors the cyst cavities

are lined with a true mucous mem-
brane, while the discovery of glandular

structures in some solid myomata is of

a still more recent date.

The tumors may be divided into

two groups: (1) The diffuse adeno-

myomata, and (2) the circumscribed

nodular adenomyomata.

Diffuse adenomyoma may be limited

to either the anterior or the posterior

uterine wall, or to the fundus; may
involve the entire corpus uteri, or

may be situated in the cervix. Ftith

and V. Franque (cited by Meyer '^j de-

scribed cases in which the benign adeno-

myoma extended beyond the uterine

wall back to the rectum, which was so

infiltrated that part of the tumor was left

behind at the operation. The gross appearance of the uterus vaiies slightly

according to the position of the tumor, but in general its normal contour is but

little altered. The organ is usually more or less enlarged, and if both walls are

involved, it is globular in shape, while if only one wall is affected, there is unusual

bulging in the corresponding direction. The uterine tumor is rarely of large size,

Fig. 101.

—

Adenomyoma op the Uterus.

A sagittal section through the body of the uterus,

sliowing tlie diffuse myoina occupying the fundus, poste-

rior wall to (a), and upper portion of the anterior wall

to (a'). Note the contrast between the dense, white,

coarsely fibrillated whorls of the myomatous tissue and
the finer, more vascular, normal muscle. With the excep-

tion of a thin capsule (b) tlie entire thickness of the

uterine wall is transformed into myomatous tissue in

which the openings of glands are plainly visible. The
normal contour of the uterus is well iireserved and the

cavity with its raucous lining ap[)ears normal. (Kelly

and Cullen.)

'Knox, J. H. M.: "Lipo-myoma of the Uterus," Johns Hopkms Hospital Bulletin, 1901,

vol. xiv, p. .318.

^ Peterson, R.: "Lipo-fibroma of the Uterus," Am. J. Obst., 1904, vol. xHx, p. ,393.

' Meyer, J. S. V.: "Ueber Adenomyoma Uteri," Zeit. f. Geb. u. Gyn., Bd. hii, S. 16,5.
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averaging about 8 or 10 cm. in diameter. In some cases a lai-ge portion of the

organ may be involved with scarcely any appreciable alteration in its shape and size.

It is, however, much denser than normal. The diagnosis can usually be made

by means of a superficial examination, as the enlargement, rounded outline, and

uniformly increased density, without evidence of a circumscribed tumor, are char-

acteristic of the mass. On section of the uterus the condition is easily recognized,

as the difference between the adenomyomatous tissue and the normal muscle is well

marked. The endometrium is usually smooth and uniform in thickness, although

occasionally attenuated. The outer muscular coats are also normal, but between the

endometrium and external muscular layers is a zone of variable thickness which is

composed of a dense tissue, coarsely fibrillated, with a whorl-like arrangement of

the fibers, and containing here anil there areas composed of a homogeneous, trans-

lucent, grayish sul^stance resembling mucous membrane. These areas may con-

tain minute cystic spaces from a pin-point to 5 mm. in size, or even a little larger,

but the diffuse tumors of the uterine wall seldom contain cysts of any considerable

size. These cystic spaces frequently contain a chocolate-colored material, and even

when not cystic the glandular areas sometimes show a. dark brown discoloration.

H i s t o 1 o g y.^The tumor is composed of two essential structures,

—

myomatous tissue and glandular tissue. The myomatous tissue is practically the

same as that found in the ordinary nodular myomata, but differs from the latter

in its relation to the surroiuiding uterine muscle, as, whereas the nodular tumors

are sharply circumscribed and separated from the normal muscle by a loose con-

nective-tissue capsule, the diffuse myoma merges into the surrounding muscular

wall.

The glandular tissue occurs as irregular areas of variable size which lie scattered

throughout the tumor but are usually most abundant near the uterine cavity, and, as a

rule, are directly traceable to the endometrium. The glands are similar to those of

the normal endometrium and are embedded in a cytogenous stroma identical with

that of the uterine mucosa. The slight difference in the shape of the glands is read-

ily explained by the conditions accompanying their development. They are of the

tubular type, but frequently several tubular glands are seen to open into one prin-

cipal canal. In some instances these secondary diverticida all enter upon one side

of the chief gland, in the mannei- in which the ducts of the pseudo-glomeruli of the

mesonephron communicate with the main canal. This formation is the principal

basis of V. Recklinghausen's theory of the Wolffian body origin of the adenomatous

structures in these tumors. Quite often there is a large central cavity surrounded

on all sides by a glandular structure which corresponds with the normal endome-

trium, and apparently partakes of the function of the endometrium, the old blood

in the cavity, and pigmented cells in the tissue probably resulting from menstrual

changes. The glands are lined with a single layer of columnar ciliated epithelium

having eosin-staining protoplasm and large oval vesicular nuclei situated just below

the middle of the cell. The stroma accompanying the gland is composed of a deli-

cate transparent reticulum containing closely packed small, oval, deeply stained
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nuclei. The tissue is supplied with delicate-walled blood-vessels. The new growth

extends inward to the base of the endometrium, but rarely invades it. Pro-

longations of the endometrium, however, e^^tend down into the myomatous tissue

and, as we have seen, are directly continuous with the glandular areas.
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Fig. 102.

—

Adenomtoma of the Uterus.

Section through the uterine wall, showing the endometrium (a), an external layer of normal muscle (b), and
the intermediate portion of the thickened wall, consisting of dense myomatous tissue infiltrated with glandular struc-

tures which in places appear in isolated masses and are embedded in the myoma, but at other times are directly

connected with the endometrium. (Kelly and Cullen.)

Circumscribed Nodular Adenomyomata.—This variety of adenomyomata in-

cludes practically all the cystic tumors. They are usually divided into two groups,

the intraligamentary and the subperitoneal tumors; but, while of clinical signifi-

cance, this classification simply refers to the position of the tumor and not to its

character. Moreover, in some instances, although more rarely, the tumors are
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submucous, while, again, circumscribed subperitoneal tumors may be associated

with diffuse interstitial growths. The tumors vary greatly in size, some measuring

from 8 to 10 mm. while others fill almost the entire abdomen. The sohd tumors

in their gross appearance resemble the ordinary myomata, and their glandular

structure is usually discovered only when sections are prepared. The naked-eye

appearance of the stained section, however, is pathognomonic, as the glands

surrounded liy their cellular stroma stand out in marked contrast to the muscle.

The majority of these tumors, excepting the very small ones, contain cysts.

These may be small, measuring about 5 mm. in diameter, or may take up prac-

tically the whole tumor, only a thin fibromuscular capsule remaining. As a rule,

the cysts are multiple and not very large. They are lined with a smooth mucous

membrane which is usually easily recognized in the gross specimen. The con-

tents may be a clear serous Huid, but a characteristic sign of the true nature of the

cyst is the presence of a chocolate-colored thick fluid and a brownish discolora-

FlG. 10:'..—.\i>ENOMYOMA OF THE Uterus. (200 diameters.

)

High magnification of a gland lined with columnar epithelium and surrounded by c^-togenous stroma identical with

that of the normal endometrium. (T. S. Clillen.)

tioii of the mucous lining indicating the occurrence of old hemorrhage. Histo-

logically, the circumscribed tumors resemble the diffuse variety.

Histogenesis of Uterine Adenomyomata.—The question of the origin of glandu-

lar elements of the adenomyomata of the uterus is still being discussed, v. Reck-

linghausen,' chiefly considering the peculiar form of some of the glands, advances

the theory that in the majority of these tumors the glands are derived from the

AVolffian body remains, and only exceptionally may lie traced to the endometrium.

Other writers, while upholfling the theory of the Wolffian body origin in some cases,

believe that in a considerable proportion the glands are derived from IMiiller's duct,

while others again agree with Cullen in ascriliing the origin of the glands almost

* V. Recklinghausen: " IJie Adenomyome und Cystadenomyomc dor Uterus, etc.," Berlin, 1896.
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exclusively to the endometrium, and thus to the Miillerian ducts. Cullen ' points out

the morphologic and functional identity of the glands and their accompanying stroma

with the uterine mucous membrane, which is a highly differentiated structure resem-

bling no other tissue in the body. Moreover, Ijy means of serial sections, the con-

tinuity of the glandular structures in the tumor with the endometrium may be easily

traced in nearly all cases of diffuse adenomyomata, and, while in the subperitoneal

tumors the connection is lost, the structures are precisely the same. Furthermore,

subperitoneal tumors have been found associated with diffuse tumors of the uterine

wall, and in one such case Lockstadt ^ was able to trace the glandular elements of

a subperitoneal nodule directly down into the submucous tumor. v. INIeyer

believes that in the majority of cases the glands are derived from the endometrium;

in small subserous tumors, possibly from proliferating epithelium of the serosa;

in tumors situated in the deeper part of the corpus or in the cervix, from Gart-

ner's duct; and in the rare tumors which are situated above the round ligament,

from the Wolffian body.

The manner in which the tumor develops is also an open question. A plausible

theory is that the myomatous tissue offers less resistance than the normal uterine

muscle to the downgrowth of the endometrium, which, therefore, extends down into

the loose tissue between the muscle bundles. Portions of the endometrium may
then become entirely shut off, and finally the whole mass extruded to the external

surface, as in the case of subperitoneal tumors. Other writers regard the growth

as primarily and essentially an adenoma of the uterine wall, the muscle growth being

merely a secondary change.

Sarcoma of the Uterus.—Sarcoma of the uterus is a malignant tumor origina-

ting in the mesoblastic structures. It is the rarest form of new growth of the uterus,

forming about 2 per cent, of all uterine tumors and about 4.S per cent, of the malig-

nant growths. The growth, which like carcinoma of the organ may consist of a

fungoid outgrowth or of an infiltrating mass, presents a generally uniform, homo-

geneous structure in contrast to the alveolar formation of carcinoma. In sarcoma

the tumor parenchyma is richly vascularized, carrying its own blood-supply;

whereas, in cancer the blood-vessels are contained only in the fibrous septa. Fur-

thermore, in sarcoma the individual cells resemble the connective-tissue cell type,

while in carcinoma they are epithelial in character. While, however, the differ-

ential diagnosis is usually not difficult, there are certain cases of carcinoma in which

there is a diffuse arrangement of the cellular elements, and, on the other hand, in

sarcoma there may be a more or less distinct, alveolar formation. It may also be

impossible to distinguish the cell type, as the sarcoma cells have sometimes an

abundant protoplasm and vesicular nuclei, while in carcinoma the cells may be

crowded together and only the nuclei be visible.

Classification.—Sarcoma may be conveniently divided according to its location

' Cullen: "Adenomyome des Uterus," Berlin, 190.3, and Johns Hopkins Hospital Bulletin,

1896.

^ Lockstadt, P.: "Ueber Vorkommen und Bedeutung von Drusenschlauchen in dem Mvomen
des Uterus," Monat. f. Geb. u. Gyn., 1898, Bd. vii, S. 178.
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into (1) sarcoma of the cervix, and (2) sarcoma of the body. Sarcoma of the cervix

may be further divided according to its morphology into two groups: (a) an

indefinite group comprising the ordinary varieties of sarcoma, (b) racemose myxo-

sarcoma.

Sarcoma of the cervix usually occurs as a diffuse infihration and

//.» BrcJel r,

Fig. 104.

—

Spindle-cell Sarcoma of the Cervix. (X 120.)

The section, which is taken from the margin of the growth, shows the normal squamous epithelium (a, b, c>

with normal papillns (d). The stroma immediately beneath tlie epithelium and on the right side is normal and the

cells of the usual size (e). The tumor which occupies the left upper corner of the section (f) and is separated

from the normal tissue by a zone of dense round-cell infiltration (i) has a liomogeneous structure and consists of

large sr)indle and fusiform cells, interlacing or arranged in whorls around central blood capillaries. The cell

nuclei are large, round, oval, or irregular, and stain with variable intensity. (.4fter T. 8. Cullen.)

thickening of the mucous membrane or as a circumscribed polypoid growth. Sar-

coma of the fibromuscular coat of the cervix is rare. In the diffuse form of growth

the mucosa may be uniformly involved, but usually the vaginal portion shows the

most extensive invasion. The cervix appears greatly enlarged and infiltrated, the

surface sometimes smooth, but often covered with irreg-ular vegetations. Circum-
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scribed sarcomata arise from either the anterior or posterior lip and may be either

sessile or pedunculate. The former appears as an irregular vegetating outgrowth

simulating a carcinoma, the chief points of difference, according to Piquand, being

its greater softness and sometimes its greater size with less tendency to necrosis.

The pedunculate sarcoma of the cervix (sarcomatous polyp) is the most common

variety of cervical sarcoma. It appears as a more or less regularly rounded, some-

times lobulated tumor, wdiich is attachefl to the portio vaginalis or within the cer-

vical canal by a pedicle of variable length and thickness. It consists of a soft.

^%J9 hi «

Fig. 105.—S-A.RCOMA of the Cervix. (200 diameters.)

The growth is composed of a fibrillated stroma containing abundant spindle or fusiform cells. The cells are-

irregularly distributed and their nuclei vary greatly in size, shape, and staining properties. Multiple, large, deeply
stained nuclei are massed together at (a). In other places the cell is vacuolated and the nucleus pushed to the

margin (b). The space seen at (e) is an artefact, (.\fter T. .S. Cullen.)

pinkish-gray, homogeneous tissue, or of a dense, but extremely friable, tissue. The
early growth has a smooth surface and is covered with cervical epithelium; later,

there is more or less extensive degeneration of the surface.

Sarcoma originating in the fibromuscular coat of the cervix is, as has been

stated, very rare. The growth may be primarily malignant or may be the result

of malignant changes in a preexisting myoma (see p. 156).

According to the histologic structure, round-cell, spindle-cell, and mixed-cell

sarcomata are recognized and are about equally frequent. Giant-cell growths have

been described.



154 PATHOLOGY OF THE REPRODUCTIVE ORGANS.

Racemose myxosarcoma of the cervix is a similar growth to the

grape-Hke vaginal sarcomata of infants, but, unUke the vaginal tumor, occurs not

only in children and young adults, but is also found in women near the menopause.

The striking characteristic of the myxosarcoma of the cervix is the development of

grape-hke clusters of translucent, round or oval polypi. The tumor begins as one

or more polypoid outgrowths which arise from the mucous membrane of the

cer\ax or vaginal portion and cannot, in the absence of a microscopic examina-

tion, be distinguished from simple mucous polypi. The evolution of the tumor

may l^e very slow in the beginning, but after a longer or shorter period of apparent

Fig. 106.

—

Sarcoma of the Uterus. (Natural size.

)

The normal uterine muscle is seen at (a). The upper part of the cavity is filled witli the smooth lobulate

sarcomatous mass (bl. At (c) and (e) the walls are deeply invaded by sarcomatous masses which appear on the

inner surface as irregular, flattened elevations. Smaller foci are seen at id). The uterine cavity at (f ) is lined with

granular, roughened endometrium. ( .\fter Kelly and CuUen.

)

quiescence the characteristic ve.sicular masses develop, and rapid proliferation is

then noted. The tumor mass is composed of two distinct portions, a peripheral

part consisting of the translucent pedunculate polypi, and a central stem of denser

tissue which is continuous with the submucous tissue of the cervix. As the disease

progresses the vaginal vault is distended by the mass and finally the growth

becomes disseminated over the vaginal mucosa, penetrates the vesicovaginal and

rectovaginal septa, and invades the uterine body and parametria! tissue. The

pelvic lymph-glands are occasionally invaded, and in a few instances distant meta-

stases have been found.
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Histologically, the growth in general corresponds to the myxosarcomata of the

vagina. In a considerable number of the reported cases striated muscle has been

found, and the presence of hyahne cartilage was noted by Rein, Miiller, Pernice, and

Pfannenstiel (Gessner'). The free surface of the vegetations is covered in part with

the cylindric cervical epithelium and partly with the stratified epithelium of the

portio vaginahs. There is usually considerable superficial erosion, excepting in

the earlier stages.

Sarcoma of the body of the uterus may be divided according to

Fig. 107.

—

Round-cell Sarcoma or the Uterus.

The section shows a uniform soUd mass of small round cells traversed by numerous capillary blood-vessels (a),

which divide the tumor cells into irregular alveoli. (After T, S. CuUen.)

its histogenesis into (1) sarcoma originating in the endometrium, (2) sarcoma

originating in the fibromuscular wall, and (3) sarcoma originating in preexisting

myomata.

Sarcoma developing in the endometrium appears as a diffuse thickening and infil-

tration of the endometrium, often accompanied by small vegetations, or as smooth,

polypoid or lobulate, more or less definitely circumscribed outgrowths. The
growth is soft and very friable, consisting of a homogeneous brain-like substance

' Gessner: " Das Sarcoma Uteri," Veit'.s Handbuch, Bd. iii-2, 1 abt.
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exceedino-ly well vasailarized. In some instances the vascularity is so abundant

that the tumor resembles a telangioma.

Sarcoma of the fibromuscular wall usually occurs as a circumscribed nodular

o-rowth and more rarely as a diffuse infiltration. A diffuse sarcoma of the paren-

chyma may invade the mucosa and project into the cavity, and is differentiated with

difficulty from a primary growth of the endometrium.

Sarcoma developing in a myoma is probably the most frequent variety of sar-

coma of the uterine parenchyma. The growth may be multinodular, in which case

part of the nodules may be simply

myomata, part pure sarcoma, while

others again show the transitional

stages between the simple myoma

and the malignant tumor. The prin-

cipal theories which have been ad-

vanced to explain the pathogenesis of

myosarcoma of the uterine wall are:

(] ) The sarcoma cells develop by

prohferation of the cells of the vessel

walls; (2) they develop by prolifer-

ation of the cells of the intermuscular

fibrous tissue; (.3) they develop by

transformation of smooth muscle-

fibers.

Careful histologic studies of a

number of tumors have demonstrat-

ed the probability that each of these

theories may afford the true explana-

tion of the development of the tumors

in different cases. Virchow's theory

of the development of the malignant

process by multiplication of cells of

the interstitial connective tissue has

been established by the cases of

Ritter, Picher, v. Franque, and Pi-

quand/ and a vascular origin was

established in the cases of Kleinschmidt, Pilliet, and others, while in the

cases of AVhitritlge AMUiams and Piquand there was definite evidence that the

muscle-fibers themselves were transformeil into the cells of the malignant growth.

Ribbert and Pavoit and Berard, confining the term sarcoma to ordinary connective-

tissue cell-tumors, regard the growths which develop by proliferation of muscle-

fibers as a distinct variety of tumor, which they designate leiomyoma malin. As

expressed by Ribbert, the tumor is not due to a degeneration of muscle-cells into

' Piquand: Loc. cit.

FjG. lOS.

—

Myoma of the Uterus Undergoing Sarcom-
atous Transformation. (X 200.)

The section shows the transition from the normal

muscle-fibers (a, c) into the larger tumor cells (b, d, g).

Cells containing two or more imbricated nuclei are seen

at (e) and (f), and clumps of large deeply stained nuclei

at (h) and (i). (After Kelly and Cullen.)
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sarcomata, but is the result of the prohferation of muscle-fibers. In the cases

described by Pavoit and Berard, not the primary tumor only had developed by

Fig. 109.

—

Intramural Uterine Myoma Undergoing Sarcomatous Transformation.

The myomatous tumor is sharply defined from the surrounding normal uterine muscle (a). The endometrium
(b) is smooth, and is separated from the myoma by a layer of normal muscle. The light coarsely fibrillated areas

(c) and (d) are small myomatous nodules which form a component part of the main tumor mass. The darker homo-
geneous areas (e, f, g) consist of sarcomatous tissue. The large sarcomatous area (h) shows considerable degen-

eration. (1) is a submucous sarcomatous nodule. (After Kelly and Cullen.)

proliferation of muscle-cells, but the metastatic nodules were also composed of

proliferating muscle.

Extension of the Growth.—The sarcoma progresses at first by expansion of the
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original tumor, which may be definitely encapsulated, but, later, invasion of the sur-

rounding tissue occurs, and, after removal of the primary tumor, local recurrence is

rapid, a large tumor mass sometimes appearing within a few weeks. Metastases

occur by way of the blood- and lymph-vessels and frequendy attack the lungs. In

an instance personally observed, a malignant timior of the lungs was diagnosticated

a year after hysterectomy for a supposed multinodular myoma of the uterus, but

which a histologic examination had shown to present malignant changes. In a

case of round-cell sarcoma of the uterus in a girl of sixteen years, operated upon by

Peterson,^ the glands along the aorta were as large as English walnuts.

Endothelioma of the Uterus.—Endothelioma of the uterus is a tumor which

originates from the endothelial lining of the lymph- or blood-vessels. The disease

is exceedingly rare in the uterus, only ten or twelve cases appearing in the literature.

OF THE Cervix. (120 fliameters.)

The tumor consists of hollow cylinders and round or oval spaces hned with one (a), two (b), or more (c) layers

of flat or cuboid cells, embedded in the dense fibroniuscular wall of the cervix.

Fig. 110.

—

Endothelioma

and it is a question if some of these are not atypical forms of epithelial tumors

associated with lymph or blood-vascular invasion. The first case was described by

Aniann " and occurred in a woman of thirty-four years. Braetz's ^ patient was eigh-

teen years old. Tlie others were at or near the menopause. In its gross appearance

the tumor cannot be differentiated from a carcinoma, and consists of a polypoid or

papillary outgrowth or an infiltrating degenei'ation which produces a dense indura-

tion of the tissues. Histologically, the tumor is characterized by an alveolar struc-

ture and in its general appearance resembles an adenocarcinoma. It consists of

strands, columns, and nests of cells emiiedded in the tissue of the part. A dis-

tinct lumen is preserved in many of the alveoli, which may appear as hollow cyl-

' Peterson: "Sai'oonia of the Uterus, etc.," Am. J. Obst., vol. xlix, p. 393.

' Amann: "Die Neubildungen der cervikalportion," Miinchen, 1892.

' Braetz: "Ein Fall von Endotheliome der Portio vaginales," Arch. f. Gyn., Bd. lii, S. 1.
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inders, or round or oval spaces lined with one or more layers of cells. In other

places solid masses of cells are seen, which, from the appearance of organic relation

to the surrounding tissue, may be indistinguishable from an ordinary sarcoma.

The cells are sometimes flat or cuboid, but may be cylindric and very similar

to epithelial cells. They are often very variable in size and shape. A diagnosis of

endothelioma of the uterus can be made with certainty only when the growth can be

traced directly to the proliferating intima of the blood- or lymph-vessels. A prob-

able origin from endothelium, however, may be assumed when the tumor is char-

acterized by an alveolar structure, associated with an appearance of organic connec-

tion between the tumor cells and the surrounding stroma,

and when the epithelial elements of the organ are normal

and have no evident connection with the new growth.

Chorioepithelioma (dcciduovia malignum) is a

malignant (in some cases apparently benign) tumor

which develops after full-term labor, abortion, or the

expulsion of hydatidiform mole, or, in rare instances,

before the hydatidiform mole is expelled. The tumor

was originally described by Sanger,^ who considered it a

sarcomatous tumor developing from decidual cells.

Later investigations, however, especially those of Rlar-

chand, Gebhard, and Neumann, showed that the

characteristic cells of the tumor were identical with

those of the syncytium and of Langhans' layer, and the

tumors are therefore of fetal origin. The growth is

characterized by the development of a small primary

tumor, which gives rise to abundant metastases and is

rapidly fatal. Both primary and secondary growths

appear as dark reddish nodules resembling hemato-

mata. Vesicles, similar to those of a hydatidiform mole,

are sometimes seen. Histologically the tumor is made

up chiefly of large blood-spaces with walls consisting

of large clear cells with vesicular nuclei, and vacuolated

protoplasmic masses containing several deeply stained

nuclei, resembling syncytium. These syncytial-like masses are especially abun-

dant about the margins of the tumor and invade the surrounding musculature.

They exhibit a remarkable tendency to penetrate the vessel walls, and in this way
enter the general circulation. The apparently primary growth may develop in the

vagina, as in Schmorl's^ and vSchmauch's^ cases, or there may be general metastases

without development of localized tumor, as in cases described by vSchmorl. In such

Fig. 111.

—

Hydatidiform Mole.

a, pedicle ; 6, large cyst with

small cystic villi (c) and a cluster

of cysts (d, e, f, g) attached to it.

U^fter T. S. CuUen.)

' Sanger, M.: "Ueber Deciduome," Cent^ f. Gyn., 1S89, Bd. xiii, S. 132.

^ Schmorl: "Ueber Malignis Deciduome," Cent. f. Gyn., 1S93, S. 169.

'Schmauch: "Chorioepithelioma malignum vaginale postpartum Maturum," Jour. Am.
Med. Assoc., June, 1904.
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a case the primary growth was hmited to the phicenta, and particles were carried

off in the blood-stream, while the primary tumor was expelled.

The two chief theories advanced to explain the origin of the growth are: (1)

A special peculiarity of a malignant cell to develop without purpose is ascribed to

the epithelial layers of the villi in cases where chorioepithelioma develops after

pregnancy, and (2) the trophoblast and its developmental layers preserve the faculty

of proliferation, which is a peculiarity of all embryonic tissue during the whole of

pregnancy, but display it only in case of certain changes in the maternal organism

(Schlagenhaufer). Tumors apparently identical with chorioepithelioma have been

reported as occurring in the testicle (Schlagenhaufer'), in ovarian teratomata (Pick"),

and in the bladder of a virgin seventy-five years of age (Devitzki^j. From these

Fig. 112.

—

Chorioepithelioma of the Uterub. Multiple Lutein Cysts of Both Ovaries. (About J natural

size.) (After H. A, Kelly.)

observations the theory is educed that embryonic germs may produce fetal mem-
branes and that the chorioepithehomata are analogous to the other embryomata.

In the diagnosis of chorioepithelioma the tumor is to be differentiated from

other malignant tumors and from other pathologic conditions accompanying preg-

nancy or the puerperal period. In the gross specimen the dark red or brownish

masses, consisting of large blood-spaces, are unlike other malignant growths. His-

tologically, the diagnosis from curetings alone is practically impossible, as generally

only the tissue clinging to the inner surface of the uterus, consisting of the altered

' Schlagenhaufer: "Chorioepithelioma in Embryoma of Testicle," cited by Schmauch.
' Pick: "Chorioepithelioma in Ovarian Teratoma," Progressive Medicine, 1906, vol. vii, No. 2,

p. 218.

' Devitzki: "Chorioepithelioma of the Bladder in a Virgin Seventy-five Years Old," ref. in

Jour. Amer. Med. Assoc, 1905, p. 1411.
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villi and the superficial degenerated portion of the decidua, are removed. Malig-

nant changes in the chorionic epithelium are almost identical with the changes

found in simple hydatidiform mole, and it is impossible from the morphology alone

to make a differential diagnosis. Neumann claims that malignancy is character-

ized by the fact that epithelial cells penetrate the stroma of the villus, but this is

not a reliable criterion of malignancy. If portions of the uterine walls are examined,

the characteristic blood-sinuses, surrounded by the large clear cells of Langhans and

the invading syncytial masses, are easily recognized. But even the development

of metastases and the demonstration of the characteristic histologic structure are

)
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Fig. 113.

—

Chorioepithelioma of the Uterus.

The section shows a large blood space in the muscular coat of the uterus, lined with masses of Langhans'

and syncytial cells. Large syncytial protoplasmic masses and a few lightly stained Langhans' cells are floating

free in the lumen of the blood-vessel.

not positive proofs of malignancy, a condition which, with our present knowledge,

can be determined only by the clinical events.

Mixed Tumors of the Uterus.—The association of sarcoma and carcinoma is

infrequent, but undoubtedly exists in some cases. Carcinoma which has originated

in the endometrium is often associated with myoma of the parenchyma, and, accord-

ing to some writers, the myoma may be the indirect cause of the malignant change in

the mucosa. This observation is apparently confirmed by the fact that myomata are

associated with cancer of the body more often than with cancer of the cervix,

whereas, in the absence of myomata, the latter is about five times more frequent than

VOL. I.—11
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the former. Besides these cases of independent growths, two processes may be

combined in a single tumor, as in the adenomyomata, and cancer developing in

adenomyoma. A case of teratoid tumor was described by Peukert.' The tumor

consisted of a polypoid mass attached to the anterior wall of the uterine cavity, and

contained young connective tissue, fibrous and myxomatous tissue, smooth muscle,

and epithelial structures.

Uterine Tubes.

The diseases of the tubes include (1) anomalies of form and position, (2) circu-

latory disturbances, (3) inflammatory diseases, and (4) neoplasms.

CONGENITAL ANOMALIES.

Total absence of both tubes is exceedingly rare and is only found associated

with the complete failure or rudimentary development of the other organs. Absence

of one tube accompanies the failure of development of the corresponding uterine

horn. Rudimentary and atypical developmental conditions of one or both tubes

are more frequent than complete failure of development and may exist independently

or in connection with other anomalies. In some cases of rudimentary development

of the uterus the tube may be represented by a narrow, impervious cord, or the

proximal end of the tube may be normal, while the fimbriated end is undeveloped or

atypical. On the other hand, the distal end may be normal while the uterine end is

imperfectly formed.

Accessory tubes have frequently been described, but in most cases they are

probably merely instances of accessory tubal ostia or fimbrite. True double tubes

have been described by Pick, Falk, and Reppler (Gebhard), while NageP found a

double Miillerian duct in a human embryo. Accessory fimbriated ends communicate

with the main canal of the tube, usually entering upon the side to which the mesen-

tery is attached. Two, three, or even five or six tubal ostia are sometimes seen.

The accessory ostia are chiefly of interest from their relation to ectopic gestation.

Diverticula of the mucous membrane of the tube occasionally extend some dis-

tance into the musculature and appear as small hernise under the peritoneum. This

anomaly is especially of importance on account of its relation to tubal preg-

nancy.

Small pedunculate cysts and wart-like appendages are sometimes found

attached to the mesosalpinx. They are lined with high, cylindric, ciliated, epithe-

lial cells with basal nuclei, and their walls consist of fibrous tissue and smooth mus-

cle. Rokitansky and others regarded these cysts as of parovarian origin. Koss-

mann described them under the name of "nebentuben," and Gebhard advances

the theory that they originate from rests of germinal epithelium.

Displacement of the tube may be congenital or acquired. Descensus of the

' Peukert, M.: "Eine teratoide Miscligeschwulst des Uterus," Zent. f. Gvn., 1905, Bd. xxix, S.

1335.

^ Nagel, W.: "Entwicklung und Entwicklungsfehler," Veit's Handbuch, Bd. i.
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ovary, displacement of the uterus, or its asymmetric development, are usually

accompanied by anomalous positions of the tubes. It is also displaced in cases of

ovarian and intraligamentary tumors.

Hernia of the Tube.—The tube is frequently found with the ovary in a hernial

sac, and itself forms the only contents of the sac in about 10 per cent, of the cases

of hernia of the female pelvic organs (Andrews'). The hernia is usually unilateral,

and the inguinal variety is the commonest.

SALPINGITIS.

It is impossible to make a satisfactory classification of the different forms of

tubal inflammation from the etiologic standpoint alone, as in many cases the

pathologic processes excited by the various infecting organisms cannot be dif-

ferentiated. The two most important varieties of salpingitis are the gonorrheal and

the septic or streptococcic. Numerous investigations seem to show that the gon-

ococcus is the most frequent invader of the tubes, but some writers believe that

streptococcic infections are equally common. It is possible that while the strepto-

coccus is less frequently found than the gonococcus in tubal inflammations, a large

.

proportion of the numerous apparently sterile cases may have been due to strepto-

coccic infection, in which the organism had died out. Other less frequent causes of

salpingitis are micrococcus, pneumococcus, and colon bacillus, either alone or com-

bined with other organisms. Tuberculous infection produces specific lesions, which,

while not always characteristic in the gross specimen, are easily recognized under the

microscope. The rare actinomycotic infection also produces characteristic lesions.

A mild non-suppurative salpingitis and perisalpingitis is a frequent complication of

uterine tumors and is probably induced partly by mechanical causes, as in the case

of myomata, or by toxic irritation, as in cancer of the cervix. Acute hemorrhagic

salpingitis may also accompany the acute exanthemata (Hennig). The possibility

that chemical agents used as intrauterine douches may excite a tubal inflammation

has been proved by the investigation of Doderlein, and it is also believed by some

writers that cold may be an indirect cause of catarrhal salpingitis, but this is

questionable.

Acute Salpingitis.—The early changes found in acute infection of the tube

consist of swelling, edema, and hyperemia of the mucous lining, accompanied by an

abundant watery or turbid exudate. The surface of the tube is reddened and the

muscular coats swollen on account of the dilatation of the blood-vessels. At a

later stage the gonorrheal and septic infections present more distinctive lesions and

can usually be differentiated. The septic infections more often immediately pene-

trate the muscular coats, attack the pelvic peritoneum, and invade the mesosalpinx

and broad ligament, producing a dense infiltration of these structures, often cover-

ing the uterus and adnexa with a thick membrane, and forming adhesions with

the bowel and omentum. The gonorrheal infection, on the other hand, attacks

'Andrews, F. T.: Jour. Amer. Med. Assoc, Nov. 25, 1905.
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chiefly the mucous membrane, aUhough at a later stage infiltrating the muscular

coats, and usually invades the peritoneal cavity by way of the ostium abdominalis,

exciting a localized perioophoritis and perisalpingitis, which is frequently limited

to the fimbriated end of the tul)e and outer pole of the ovary.

The secretion in the tube lumen soon becomes purulent, the tubal folds are thick-

ened, club-shaped, and granular; the subserous and muscular coats are also thick-

ened and infiltrated, and the whole tube is greatly enlarged. The infection may
now subside and a practically complete rcstiftitio ad mtcgrmnioWow. If the infec-

tion continues, however, the exudate becomes thicker, the tubal folds become more

densely infiltrated, the epithelial covering desquamates in places, and neighboring or

opposite folds may become agglutinated. The muscular coats also become much

thickened and infiltrated, and occasionally are found to contain minute abscess foci.

Chronic Salpingitis and Residual Condition.—The acute tubal inflamma-

tions often result in the persistence of deformities with more or less complete loss of

Fig. 114.

—

Double Pyosalpinx. (.\fter H. A. Kelly.)

function. The tube is usually more or less densely adherent to the ovary and pelvic

wall and frequently shows exaggerated convolutions, kinks, and twists. The tubal

walls may be atrophied, but as a rule are thickened, dense, and rigid. It may be of

uniform diameter, or thickened in the infundibular or isthmial portions. In some

cases it presents a characteristic nodular hypertrophy (salpingitis nodosa); the nod-

ules, which are most frecjuently situated near the uterine end, are hard, round or

elongated, and vary from 7 or S to 10 or 12 mm. in diameter. Sections show a

dense fibromuscular structure containing irregular gland-like spaces, one of which

may sometimes be recognized as the former tubal canal. This condition is to be

distinguished from nodular tuberculosis of the tube.

The fimbriated end may become occluded through adhesions produced by a

peritonitis or through swelling and agglutination of the fimbrite resulting from a

salpingitis. Often when the tube is found occluded or adherent to the ovary, or in

Douglas' pouch, if the adhesions are released, the fimbriae are found to be free and
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normal and the ostium patulous. As a rule, however, especially in gonorrheal infec-

tions, the fimbrise are adherent to each other and there is a true occlusion of the

ostium. Obliteration of the uterine end of the canal is usually mechanical and is

produced by the swelling of the mucosa, or by kinks and twists of the tube. Com-

plete obliteration of the tube lumen is exceedingly rare, but extensive stenosis of the

greater part is sometimes observed. The occlusion of the ends of the tube may be

followed by an accumulation of fluid and distention of the canal, forming a pyosal-

pinx, a hydrosalpinx, or a hematosalpinx, according to the nature of the contents.

In other cases, as the inflammatory process subsides, a thickened, distorted, ad-

herent tube remains.

Pyosalpinx (sactosalpinx jmndcnta) may be produced by the closure of the

abdominal ostium in cases of purulent salpingitis, or may result from a secondary

infection of a non-purulent sactosalpinx. The pus tubes vary from a cylindric

mass about the thickness of the little finger to a large, fluctuating, pear-shaped or

cylindric mass four or five cm. in diameter and twice the normal length. The

thickness of the walls varies greatly; it is not always in proportion to the accu-

mulation of fluid, but depends chiefly upon the extent of the productive inflamma-

tory process in the tubal walls. The small pus tubes may have thick walls, and

in some of the large ones the walls are very thick, while in others they are thin, and

not infrequently rupture into the abdominal cavity.

The epithelial lining of the tube may persist for a long time, but in a chronic

pyosalpinx it is finally almost entirely destroyed and the tube is lined with ordinary

granulation tissue. The peritoneal surface of the pus-tube is usually enveloped in

an inflammatory membrane and it is adherent to the uterus, ovary, and pelvic wall.

In some cases a large pyosalpinx develops which, with the exception of the fimbri-

ated end, is free from adhesions.

Hydrosalpinx (sactosalpinx serosa) is the condition of the tube produced when,

after complete stenosis of the abdominal end, with or without organic closure of the

uterine end, there is an accumulation of serous fluid in the lumen and more or less

marked dilatation of the tube. Hydrosalpinx is usually the result of a preceding

salpingitis, either of the catarrhal variety or of a more severe form. In some cases,

however, perisalpingitis originating from some other source than the tube may cause

obliteration of the ostium and a subsequent hydrosalpinx. In the case of com-

plete obstruction, resulting from the presence of tumors, an inflammatory process

is usually added. The proximal end of the tube must also be occluded to produce

a hydrosalpinx, but there is not necessarily an organized obliteration of the lumen

at this point. The stenosis may be merely mechanical, as when due to kinks. This

is probably the case in intermittent hydrosalpinx.

The characteristic form of a hydrosalpinx is generally described as resembling

a retort having a small uterine end rapidly expanding into a large thin-walled cyst.

The mass is usually curved, surrounds the ovary in the concavity, and inclines

toward the posterior surface of the uterus and Douglas' cul-de-sac. The inner sur-

face is generally smooth, and here and there presents delicate papillary or folded
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elevations which represent the compressed tubal mucosa. Histologically, apart

from a slight infiltration and the attenuation of the walls the tissue is practically

normal.

Fig. 115.

—

Double Hydrosalpinx, with .'Vdiiesions Bridging the Angles in the Tubes and Binding Down
THE Uterus by its Posterior yuRFACE. (Natural size.) (After H. A Kelly.)
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Fig. 116.

—

Hydrosalpinx Simplex.

The tubal canal is dilateil, the mucous folds are delicately branched and perfectly free. The muscular wall is

thinned out, but otherwise normal. (.Vtter CuUen.)

Hi/drosalpin.v .simplex apparently seldom follows a gonorrheal salpingitis and

is probal)ly not prece(.leil by a purulent inflammation. In most cases the abdom-

inal ostium has been sealed by a pelvic peritonitis which was not the result of an
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infection by way of the tube but through the lymph-channels in the broad ligament,

and it has been found that a large proportion of the cases are of puerperal origin.

Kleinhans' found that eleven out of fifteen cases were of puerperal origin.

Follicular hydrosalpinx, on the other hand, has always been preceded by a more

or less severe endosalpingitis which has resulted in the formation of adhesions

between the various folds and the exclusion of a portion of the mucous membrane

from the main canal. After the inflammatory process has subsided and the reso-

lution has occurred, the closed-off spaces, as well as the central canal, become dilated

with a serous exudate. The tumor in the case of follicular hydrosalpinx is never

Fig. 117,

—

Hydrosalpinx Follicularis. (X S.j

The tubal canal i.s represented by the cystic dilatation a little below and to the left of the center. This is

lined with flattened epithelium resting upon a layer of dense fibrous tissue and is surrounded by a zone of large and
small cystic spaces which have developed between the muscular coat of the tube and the canal, and are the result

of the inflammatory cohesion of the mucous folds. (After Cullen.)

so large as in hydrosalpinx simplex; the walls are thicker and less transparent, and

fluctuation is not distinct.

Hematosalpinx (sactosalpinx hemorrhagica) develops when hemorrhage occurs

m a tube having an occluded abdominal ostium and stenosis of the uterine end.

Hematomata of the tube, as.sociated with tubal pregnancy or due to the presence of

a new growth in the tube, are special varieties of this condition and are considered

in connection with the causes which produce them.

Tubal hemorrhage is often the result of displacement, extreme torsion, or kink-

ing produced by peritoneal adhesions unaccompanied by inflammation of the tube

itself, and is also found with large uterine tumors, especially myomata. The cir-

' Kleinhans, F.: "Die Erkrankungen der Tube," Veit's Handbuch, vol. iii.
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culation is impeded, veins are engorged, and thrombosis and rupture of the vessel

result. Hemorrhage may also take place into a preexisting hydrosalpinx, trans-

forming it into a hematoma. The most interesting variety of tubal hematomata

consists of those which are found in anomalous conditions of the genital canal, as

in atresia of the vagina or cervix uteri. The pathogenesis of the hematoma in these

cases is obscure, but it is generally accepted that hematosalpinx only occurs in

cases of acquired inflammatory genital atresia. This theory is important in view

of the frequent development of acute peritonitis as a result of the rupture of the

tube, so much more frequent than in other varieties of hematosalpinx,—for example,

in cases of tubal pregnancy.

Tubal hematomata resemble in their general appearance a hydrosalpinx, but

are distinguished by the characteristic bluish-red or dark brown color. They vary

greatly in size, the largest reaching the size of a child's head. The surface is covered

with fibrinous adhesions. The walls are rather thick, but the tissue is friable. The

thickness of the walls is due to the extreme congestion of the blood-vessels and the

hemorrhagic infiltration of the tissue. The peritoneal coat often shows the most

extensive changes, containing large thrombosed and dilated vessels, and infiltrated

with blood or containing a deposit of blood-pigment. The muscular coat is swollen

and infiltrated. The mucosa is degenerated and mostly destroyed ; the epithelial

cells are flattened and often have disappeared, while the stroma is granular,

poorly stained, and the cells contain masses of blood-pigment.

Tuberculosis of the Tube.—There is a great difference in the statistics of

different writers regarding the occurrence of tubercular salpingitis, chiefly on ac-

count of the lack of careful microscopic examination, as in the gross specimen tuber-

culous disease cannot always be differentiated from simple salpingitis. Where care-

ful routine investigations have been made it is found that from 5 to 10 per cent, of

all inflammatory infections of the tubes are tuberculous. Menge,' as the result

of painstaking investigations, found that out of 70 cases of pyosalpinx, 7 were tuber-

culous. At the Johns Hopkins Hospital out of 1001 cases of salpingitis 109 were

tuberculous. The tube is the most frequent site of genital tuberculosis. W. Meyer

found that out of 67 cases of apparently primary genital tuberculosis collected from

the literature the tubes were affected in 57, without involvement of the uterus in

1.5, while the uterus was affected without the tube in only 8. From the etiologic

standpoint the infections may be primary or secondary. The source of the sec-

ondary infection is a tuberculous focus in another part of the body. From this focus

the infection may travel to the tube in various ways. The organism may be car-

ried by the blood (hematogenous infection), as in tuberculosis of the tube secon-

dary to pulmonary disease, or the tube may be infected by continuity or contiguity

of structure from a neighboring organ, as in peritoneal tuberculosis or intestinal

tuberculous ulcer, to which the tube is adherent, etc. Primary tuberculosis of the

tube may be due to the invasion from without, l.)y way of the vagina, or to a locali-

zation of infection of the l)lood or lymph systems. In the ascending infections

1 Menge: "Ueber tub. Pyosalpinx," Cent. f. Gyn., 1894, p. 24.
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from without, the uterus is usually affected with the tube, but there are cases in

which the infection establishes itself in the tube without attacking the vagina or

uterus. INIixed infections of the tube—viz., the association of tubercle bacillus with

other organisms such as the gonococcus—occasionally occur.

Tubal tuberculosis is generally bilateral. It is seldom seen in an early stage,

excepting where it exists as a late infection in miliary tuberculosis. The disease

appears in three forms : (1) Miliary, (2) caseous, (3) fibrous. As seen at operation

the tube in an early stage may be fairly smooth or is covered with fibrous adhesions.

The fimbriae are often everted, in contrast to the inversion and obliteration of the

fimbriated end in other inflammatory processes (Fig. 62). At a later period the

surface may be studded with miliary tubercles or may be entirely covered with a

thick, fibrinous or caseous membrane. When the tubal affection is secondary to a

peritoneal tuberculosis the outer surface is naturally involved from the l^eginning.

The tube may be universally greatly enlarged and very tortuous, or may be small

and atrophied in one part, and dilated or nodular in other parts. In some cases

only the distal half or third is affected, and the tube may appear normal up to this

part. The color is a grayish-yellow where tubercular foci exist, while the surround-

ing tissue is intensely injected.

Histologically, the characteristic tuberculous nodules are usually found in their

most typical form, consisting of a central giant cell surrounded by epithelioid cells,

and an outer zone of small round cells. Caseous foci are often noticed and in some-

what infrequent instances the center of the tube consists of a caseous mass, the

mucosa being entirely destroyed. More often the tubal folds are thickened and

adherent, and the epithelium more or less proliferated. The disease may be limited

to the mucous membrane, but generally foci are distributed throughout the mus-

cular and subperitoneal layers.

In some cases a hyperplastic tuberculous process causes almost complete oblit-

eration of the lumen, associated with great thickening of the fibromuscular coats.

The disease is usually progressive, but in some cases appears to have been arrested,

and retrogressive changes are found. In rare instances an active tuberculosis of

the endometrium is found, while the tubes are reduced to an impervious fibrous

cord, here and there infiltrated with calcareous material.

Syphilis of the tube has been observed in new-born infants, and in one instance

in an adult. The tubes were thickened, the mucous folds adherent, and the mus-

culature contained mihary gummata, and, in the case of the adult, gummata the

size of hazelnuts were noted.

Actinomycosis of the tube is exceedingly rare and is apparently never primary.

The tubes are converted into abscesses in which the characteristic yellow or brown-

ish-black sago-like granules are readily recognized. Under the microscope the

actinomyces is seen in the characteristic granulation tissue.

Echinococcus infection of the tubes is almost always secondary, the disease

extending from a hydatid cyst in the pelvis, from the perirectal connective ti.ssue, or

from infected organs in the upper part of the abdomen through descensus of the
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enlarged organ, or by means of dissemination of daughter cysts over the peritoneum.

Benoit collected SO cases from the literature, and described a case operated upon

in which both tubes were enormously enlarged and contained the characteristic

hydatid cysts (Kleinhans).

ECTOPIC GESTATION.

The term ectopic gestation includes extrauterine pregnancy and pregnancy in

a rudimentary horn of a bicornate uterus.

Extrauterine pregnancy consists in the development of the ovum outside of the

cavity of the uterus. The various forms may l)e classified as follows: (1) Tubal,

(2) abdominal, (3) ovarian.

Tubal pregnancy is by far the most common form of ectopic gestation, com-

prising al)0ut S6.7 per cent, of all cases (Edgar'). Some authors, notably Bland

Sutton and Tait," regard every case as primarily tubal, the other forms developing

secondarily after extrusion of the fertilized ovum from the tube. Other writers,

however, hold that fertilization of the ovum may occur in the abdominal cavity, in

the Graafian follicle, or between the tube and ovary, when adhesions exist between

these two structures.

Etiology.—Congenital anomalies and pathologic conditions of the tube which

interfere with the passage of the ovum to the uterus are the chief causes to be

considered. The relation of congenital hypoplasia, tubal diverticula, and acces-

sory ostia to the development of tutjal pregnancy has been referred to above. The

residual conditions following an old inflammatory process affecting the pelvic per-

itoneum, the ovary, or the tube, are apparently the most important causative fac-

tors. It is known that extrauterine pregnancy is most frecjuent in multipara, and

usually occurs after a long period of sterility. RoufEart ^ foiuid only 9 primiparfe

out of 100 cases of extrauterine pregnancy, and comes to the conclusion that a slight

puerperal or postabortive infection causes sterility for a longer or shorter period,

and conception occurs later only when the disease subsides, but leaves periadnexal

adhesions which cause the abnormal location of the ovum. Simon,'' examining

23 specimens of tubal pregnancy, found evidence of an antecedent inflammation in

all. Runge"' also regards the alterations in the position of the tube or in the struc-

ture of the tube itself, resulting from a preceding pathologic puerperium or from

gonorrheal infection, as the chief cause of ectopic pregnancy. Hitschmann,'' in an

early isthmial pregnancy, found the small proximal part of the tube thicker and

'Edgar: Op. cit.

^ Bland Sutton: "Surgical Diseases of the Ovaries and Fallopian Tubes, etc.," London, 1896.

'Rouffart: "Observations elinifjues et Anatomo-pathologiques de Grossesse extra-uterene,"
Frommcl's Jahrbuch, 1904, p. 77.5.

* Simon: Zent. f. Gyn., Bd. xlii, S. 1263.

' Runge, E. :
" Beitragzur Anatomic der Tubargraviditiit," Arch, f . Gyn., 1904, Bd. bcxi, S. 652.

' Hitschmann: "I.sthmial Pregnancy, etc.," Zent. f. Gj^n., Bd. xxvii, S. S4S.
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firmer than normal and acutely inflamed, the pus containing gonococci. The distal

portion of the tube was normal.

Pregnancy in both tubes, either occurring simultaneously or at different times,

is not infrequent, and recurrent cases in the same tube have been reported in a few

instances. Hofmeier^ has described a case where pregnancy occurred in a tube

which had been operated upon previously for the same condition, and observed a

case of pregnancy in the stump of a tube which had been operated upon for salpin-

gitis. Multiple tubal pregnancy is frequently observed, while coincident intra- and

extra-uterine pregnancies are also comparatively frequent.

The ovum is generally situated near the junction of the middle and outer thirds

of the tube, but may develop at any point from the intramural portion to the fim-

briated end. As the ovum grows the walls of the tube expand, forming a spindle-

shaped swelling, and at the same time the musculature hypertrophies. At a later

stage a more roiuided, circumscribed mass is found attached to the uterus by the

proximal normal portion of the tube, as by a pedicle. The mass is usually sur-

rounded by fibrinous adhesions. The growth of the ovum is usually upward

toward the peritoneal surface of the tube, but is sometimes downward between

the folds of the broad ligament.

Interstitial pregnancy is characterized by the asymmetric growth of the uterus,

which is recognizable at an early period. The uterine cavity is dislocated to the

unaltered side, and the round ligament extends laterally from the distal side of the

gestation sac. If the ovum is located near the uterine ostium of the tube it can, in

the course of development, extend partly into the uterine cavity, and finally may be

born, either prematurely or at term, in the natural way.

Pregnancy beginning at the fimbriated end of the tube develops partly in the

tube and partly in the abdominal cavity—tubo-abdominal pregnancy; or the ovum
may be partly in the tube and partly in the ovary—tubo-ovarian pregnancy.

In any extrauterine pregnancy there is a coincident hypertrophy of the uterus

and the formation of a uterine decidua vera, which is usually cast off about the sec-

ond or third month, generally after the death of the embryo, but even while it is

developing normally. The uterine decidua, according to Sazeaux, is the better

developed the nearer to the uterine end of the tube the ovum is situated, and in

ampullar pregnancy is often indefinite.

Histology.—The fertilized ovum is embedded in the tube wall (Werth, Fiith,

et al.) and in the beginning is surrounded by a capsule consisting of the altered

tubal folds which form a membrane analogous to the decidua refiexa. Kermau-
ner claims to have found remnants of the capsule in •S.'j out of 36 cases studied mi-

croscopically. Characteristic decidual tissue is found in the tube wall surrounding

the ovum, but varies greatly in different cases, sometimes forming a membrane sev-

eral millimeters thick, at other times being scarcely recognizable. The decidual cells

are most abundant in the mucous folds and about the blood-vessels. The tropho-

' Hofmeier, M. : "Zur Pathologie der extrauterenschwengerschaft," Berl. klin. Woch., 1905,
Bd. xxvii, S. 847.
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blast and its derivatives penetrate the mucosa and muscularis and proliferate in the

tube walls. The muscular coats are hypertrophied. According to Runge, the

hypertrophy is due chiefly to hyperplasia of the individual elements and not to in-

crease in their size. Other observers notice hypertrophy of the muscle cells similar

to the changes found in the uterus. The muscular hypertrophy is often irregular

and is rarely observed excepting in an early stage. Later, the walls may be thick-

ened at the ends of the mass, but in other areas the growth of the ovum is ac-

companied by attenuation of the walls and causes more or less pressure atrophy

of the tissues. The influence of the trophoblastic cells is usually believed to be

the chief cause of the hemorrhage which is noticed in the unruptured tube walls,

and is frequently the cause of partial separation of the chorion from the decidua.

Thickening and proliferation of the serosa is noted by Gebhard as occurring

in a marked degree in tubal pregnancy.

Evolution.—It is very seldom that the pregnancy proceeds to term, and in

most cases the death of the embryo occurs early. The principal cause of the inter-

ruption of the pregnancy is the occurrence of hemorrhages, which cause the sepa-

ration of the placenta and consequently deprive the ovum of nourishment.

A further result of the hemorrhagic infiltration of the gestation sac is the weak-

ening and final rupture of the tube walls when they can no longer withstand the

increasing distention. In some cases, on the other hand, the rupture seems to be

directly due to the influence of the trophoblastic invasion without the occurrence

of hemorrhage. Rupture usually occurs in the upper or posterior portion of the

tube, and the products of the conception are partly or wholly extruded into the

peritoneal cavity. If the ovum grows downward between the folds of the broad

ligament, rupture of the ligament may occur, or the pregnancy may proceed to

term, as the ligament affords considerable support. In this case the growth fills

the pelvic cavity, lifting up the pelvic peritoneum and in some instances the ab-

dominal peritoneum, the growth being wholly extraperitoneal.

Tubal Abortion.—In early pregnancy, not later than the eighth week, before

the ostium abdominalis is closed, the ovum may escape into the peritoneal cavity.

According to Ascholf 's observations there is no real distinction between tubal abor-

tion and rupture, as in the former rupture of the capsule into the lumen takes place

before the ovum can escape, while in the latter the rupture is primarily through

the outer wall. The extrusion of the ovum is accompanied by more or less abun-

dant hemorrhage. In some instances the placenta remains partly adherent in the

tube and provides nourishment for the fetus, which continues to grow in the

abdominal cavity—secondary abdominal pregnancy. Again, the ovimi may be

extruded into a preexisting tubo-ovarian cyst and then continue to develop,

producing a secondary ovarian pregnancy.

Pelvic Hematocele.—In some cases, where the entire ovum is not extruded,

continuous or repeated hemorrhages occur, and, unless immediately fatal, result in

the formation of a diffuse or circumscribed hematoma in the pelvic cavity. The

diffuse hematomata develop in the broad ligaments and parametrial tissue. The
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circumscribed, or solitary hematocele, is usually situated in the retrouterine cul-de-

sac, and consists of a globular mass inclosed in a distinct capsule of organized tissue.

In rare instances almost complete absorption of the central blood-clot may occur,

and is replaced by a clear serous exudate.

Ovarian Pregnancy.—The fertilization and development of the ovum within

the substance of the ovary

—

i. e., primary ovarian pregnancy—is comparatively

rare, but its occurrence has been definitely established in a number of cases. The

spermatozoa reach the ovum through a rent in the follicle or penetrate the thin

membrane. The criteria which, according to Spiegelberg,' are necessary in order

to prove ovarian pregnancy are : (1 ) The tube must be proved intact; (2) the tumor

must correspond to the position of the ovary; (3) it must be connected with the

uterus by the ovarian ligament; and (4) ovarian tissue must be found in the sac.

Williams adds to these conditions that ovarian tissue must be found in different

portions of the sac. The fetal membranes are well developed in ovarian pregnancy

and the ovum may reach full maturity, although rupture usually occurs. Rupture

may be complicated by severe hemorrhage. Death of the fetus may occur and may

be followed by its abortion or absorption, while the sac is converted into a cyst;

at a later stage of pregnancy fetal parts may be found in the cyst. Secondary

ovarian pregnancy has been considered in connection with tubal pregnancy.

Pregnancy in a rudimentary horn of a bicornate uterus is comparatively rare.

In 1896 CuUen and Wilkins^ reported a case and collected 39 cases, and, in 1900,
'

Kehrer collected 84 cases from the literature. In 78 of the cases the proximal end

of the rudimentary horn did not communicate with the uterine cavity, and pregnancy

must have followed external migration of the spermatozoa or the ovum (Williams).

A decidua forms in the non-pregnant as well as the pregnant horn. Unless there is

free communication between the two horns, rupture usually occurs and may be ac-

companied by fatal hemorrhage. In other cases the fetus may be retained and may
even advance to term. After death of the fetus the soft parts may macerate and the

bones form an innocuous tumor. Suppuration of the mass may occur, or the hard

parts may ulcerate through into the abdominal cavity, the bladder, or the rectum.

Pregnancy in a rudimentary horn may be differentiated from tubal pregnancy

by the position of the round ligament, which in the former is connected with the

distal side of the tumor instead of the proximal portion.

NEW GROWTHS.

Primary new growths of the uterine tubes are comparatively rare. They may
originate in the mucous membrane or in the fibromuscular walls of the tube, and

are benign or mahgnant.

Polypus of the tubal mucosa is very unusual, and the existence of polypi analo-

gous to those found in the uterus is sometimes questioned (Kleinhans),''' some of those

' Spiegelberg: Cited from Williams' Obstetrics.

^ CuUen and Wilkins: Johns Hopkins Hospital Reports, vol. vi, 1896.

' Kleinhans: "Die Erkrankungen der Tube," Veit's Handbuch, Bd. iii-2, 1 abt.
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described being probably decidual products or simple inflammatory thickenings.

Lewers andAmann have described small pinhead nodules in dilated tubes, and in sev-

eral instances polypi have been noted in association with tubal pregnancy, but whether

they existed previous to the pregnancy or were decidual products was questionable.

Papilloma of the tube is a benign tumor which is generally regarded as a

product of an old inflammatory process and is not a pure neoplasm. Nine cases

of this disease were collected in Macrez's thesis,' and since then at least

five cases have been reported. The tumor in its gross structure resembles a papil-

loma of the ovary. It consists of a cauliflower papillary mass which originates

from the mucous lining of the

tube and distends the lumen

without invading the wall.

Partial adhesion of the papil-

lary processes frequently causes

the inclusion of small cyst

spaces, and in one variety of

papilloma described by Bland

Sutton the presence of super-

ficial vesicles produced an ap-

pearance which simulated a

hydatidiform mole. Micro-

scopically, the tumor consists

of a fibrillated stroma covered

with cylindric ciliated epithe-

lium. The epithelium shows

no tendency toward atypical

proliferation and is uniform in

appearance. Small peritoneal

papillomata may develop, but

metastases do not occur. Like

the ovarian papillomata the

tubal growths often produce an

ascites. If, however, the abdominal ostium is closed, there is no ascites and the

fluid is either retained in the tube or is discharged through the uterus (hydrop tubs
profluens).

Carcinoma.—The older writers were generally of the opinion that primary

cancer of the tube did not exist, and no definite instances of its occurrence appeared

in the literature until, in 1888, Orthmann" carefully described a case of primary

carcinoma of the right tube associated with abscess of the ovary. A number of

cases have since been recorded, and in 190.5 Doran^ was able to collect 62 cases

' Macrez: "Des Tumeurs Papillaire de la Crompe, etc.," These, Paris, 1899.
' Orthmann: "Ueber Carcinoma Tubae," Zeit. f. Geb. u. Gyn., 1888, Bd. xv, S. 212.
^ Doran, A.: "Carcinoma of the Fallopian Tube," Jour, of Obst. and Gvn. of the Brit Empire,

190.5, vol. vi, p. 28.5.
^

Fig. 118.

—

Prim.^rt Carcinoma of the Tube. (Natural size.)

The tube which resembles a large pyosalpinx is bent and
doubled upon itself and adherent to the ovary (c). The uterine

end ( a ) of the tube is normal for a distance of about 1 cm. It then

gradually expands into a cylindric tumor mass, reaching its max-
imum size about the middle of the tube and becoming slightly

smaller at the occluded abdominal end. Two thin-walled cysts are

seen near the abdominal end. The ovary contains a large hema-
toma, and a few dense adhesions are attached to its surface.
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from the literature, and at least 8 cases have appeared since. In the pathologic

laboratory connected with the gynecologic department of the Johns Hopkins

Hospital there are three specimens of primary cancer of the tube as compared with

about 400 cases of uterine cancer. In these three cases the disease affected only

one tube, but in Doran's table 20, or about a third of the cases, were bilateral.

About 90 per cent, of the cases occurred between the ages of forty and sixty. The

youngest patient was thirty-five and the oldest seventy years of age. The majority

of pathologists incline to the view that an etiologic relationship exists between a

chronic tubal inflammation and the development of the new growth. Evidence

of an old salpingitis was usually found in the atritic state of the ostium abdom-

inalis, and sometimes of other portions of the tube, and in most cases of unilateral

mahgnant disease the opposite tube shows more or less extensive inflammatoy

changes. The cases recorded, however, do not afford adecjuate support for the

Fig. 119.

—

Carcinoma of the Tube.

Crcss-aection half-way through the median portion of the preceding specimen, showing the thinned-c ut tube wall

(a) inclosing a deeply stained, almost solid mass of carcinomatous tissue.

views that the growth is usually due to malignant changes in a preexisting benign

papilloma, itself an inflammatory product, and I beheve that in most cases the

tumor is primarily malignant.

Primary cancer of the tube originates from the epithelial covering of the tubal

folds and usually develops in the form of a purely papillary tumor, which in its

pathologic anatomy is somewhat analogous to the carcinoma invertens of the

body of the uterus. The diseased tube is converted into a large cylindric pear-

shaped or retort-shaped tumor which may be as large as a child's head, but is

usually about the size and presents the external characteristics of a simple sacto-

salpinx. Multiple flat or hemispheric metastatic nodules are sometimes visible

under the peritoneal covering. On cutting into the tube lumen, soft villous can-

cerous masses well out. The new growth may be attached only to a small portion

of the tube wall, and a large part of the cancerous mass, more or less necrotic.
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lies free in the tube lumen. In other cases the tumor is broad-based and appears

as a lobulate or mushroom-shaped growth which presents a smooth or finely gran-

ular surface. In many cases the growth is confined to the mucous lining of the

tube until it has reached a considerable size, but in other cases the tumor while

still small has invaded the muscular coats and subserous tissue. Quenu and Lon-

o-uet^ described a case in which a fusiform, firm, smooth cancer, the size of

a laro-e broad bean, had invaded the muscular coats of the tube and recurred

Fig. 120.

—

Carcinoma of the Tube. (X 70.) Same as the Preceding.

The section shows a portion of the wall of the tube invaded by the carcinomatous growth.

after operation. The extension of the growth may be either by direct con-

tinuity or by metastases. As the disease advances, it invades the broad ligament,

lodges in the pelvic lymph-glands, or becomes generally disseminated throughout

the organism.

Histologically, two fairly well-defined types of growth may be differentiated,

the purely papillary (invertens) and the alveolar (evertens); some tumors, however,

may partake of the characters of both types. The inverting or papillary tumors

' Quenu and Longuet; "Des Tumeurs des trompes," Rev. de Chir., 1901, vol. xxiv, pp. 40S and
742.
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are by far the most common form. The investing epithelium is usually described

as consisting of a single layer, but in all the cases that I have examined the epi-

thelium was definitely multiple-layered. The cylindric form of the individual

cells is usually preserved; sometimes they are flattened or cubical. In the alveo-

lar form of growth the epithelium is multiple-layered and forms solid cell-masses

in alveolar spaces; the epithelial cells are atypical and polymorphous.

Embryoma of the Tube.—There are numerous references in the literature

concerning the occurrence of bony and cartilaginous tumors, and atheromatous

cysts in the tube, but these, as a rule, appear to be merely the products of an old

salpingitis or of a tubal pregnancy. There are also several cases of so-called der-

moid cyst of the tube, but the descriptions in most instances leave some doubt as to

the true nature of the tumor. The cases of Pozzi,^ Schouwman,^ Noto,^ and Orth-

mann,^ appear to be incontestable. Ritchie's case is not wholly convincing, and in

Jacob's also there is some doubt. In the cases of Noto, Pozzi, and Orthmann all

the embryonal layers were demonstrated. The youngest patient was twenty-five

years, the oldest forty-eight years of age.

Orthmann's tumor appeared as an oval or rounded enlargement of the tube,

about the size of a hen's egg. On section the tumor mass was for the most part

free in the tubal canal, having only a small superficial attachment to the mucosa.

Myoma and fibroma of the uterine tube were frequently described by the

older authors, but apparently they were dealing, in most cases, with the small nodu-

lar thickenings resulting from inflammatory conditions. Taylor described a wal-

nut-sized myoma which was concentrically arranged around the tube-lumen and

was separated from the uterus by the normal tube. In Bland Sutton's case of

myoma of the tube the tumor was as large as a Tangerine orange and was situated

between the uterine end and middle third of the tube. v. Recklinghausen, in his

monograph on adenomyoma and cystadenoma, described a special form of small

adenomyoma of the tube and of the tubal angle. The tumors varied from 5 or

6 to 15 or 20 mm. in size and occurred either as circumscribed nodules or more

diffuse growths. Histologically, they were characterized by the presence of myo-

matous tissue containing glandular structures surrounded by a more or less abun-

dant cytogenous stroma. As these tumors are morphologically analogous to the

adenomyoma of the uterus, a more detailed description may be found in con-

nection with that subject.

Fibrom3rxoma of the Tube.—Sanger and Earth '^ have described acaseof fibro-

myxomatous tumor arising from the tubal fimbrife. The tumor, which was made

up of a mass of component parts, was about the size of a fist. The outer surface

was covered with ciliated epithelium. The deeper structures consisted of a fibril-

lated tissue containing large cystic areas due to edematous degeneration.

' Pozzi: "Traite de Gynecologie," Paris, 1897.

^ Schouwman: Cited from Ortlimann. ^ Noto: Cited from Orthmann.
* Orthmann, E. G.: "Ueber embryoma tubae," Zeit. f. Geb. u. Gyn., 1904, Bd. liii, S. 119.

* Sanger, M., and Barth, J.: "Die Neubildungen der Eileiter," Leipzig, 1895.

VOL. I.—12
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Sarcoma of the tube, like other connective-tissue tumors, is exceptionally

rare. There are five cases reported in the literature, two round-cell, one spindle-

cell and one myxosarcoma. Janvrin's case was situated in the tube wall; the others

originated in the mucous membrane, and, like other tumors originating in the

tube, presented a papillary or polypoid structure. The histologic descriptions in

Sanger's and Senger's cases permit some Cjuestion as to whether they were not

dealing with carcinomatous growths.

Chorioepithelioma of the tube, as a sequence of tubal gestation, seems to be

relatively as frequent as chorioepithelioma of the uterus following uterine pregnancy.

Risel ' collected ten cases and added a new one. In a few cases the disease has been

associated with cystic degeneration of the chorion. The macroscopic appearance is

characteristic; in the place of the tube there is a large sac, with thin, friable walls,

which encloses a soft, friable structure resembling placenta, and masses of bloody,

fibrinous material. The histologic picture is identical with that of chorioepithelioma

of the uterus.

DISEASES OF THE OVARY.

The ovary contains an extraordinary variety of energetic cellular elements, and

varies in its morphology and in its functional activity at different periods of life.

It is subject to a corresponding variety of pathologic processes, and while most

frequently attacked by disease during the reproductive period, it is exempt neither

in infancy nor in old age. The pathologic conditions affecting the ovary may be

classified as follows: (1) Anomalies, (2) circulatory disturbance, (3) inflamma-

tory disease, (4) retention cysts, (.5) proliferating tumors.

CONGENITAL ANOMALIES.

Anomalies of the ovary are generally accompanied by defective development

of the other organs of generation. Absence of both ovaries is usually associated

with the absence or rudimentary condition of the tubes and uterus. Absence of

one ovary is associated with the absence or rudimentary condition of the corre-

sponding tube and uterine horn.

Infantile development of the ovaries and other pelvic organs is due to congen-

ital conditions, and is often found in cases of amenorrhea occurring in well-devel-

oped, robust girls.

Displacement of the ovary may be congenital or acquired. The high position of

the ovary in fetal life and infancy may persist and is usually associated with imperfect

development. Prolapse of the ovaries is generally dependent upon conditions

which cause prolapsus of the other pelvic organs and may be congenital or acquired.

Enlarged cystic ovaries in infants or older individuals often lie low down in

Douglas' cul-de-sac.

' Risel: "Primaren Chorioepithelioms der Tube," Zeit. f. Geb. u. Gyn., 1905, Bd. Ivi, H. I,

S. 1.54.
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Hernia of the ovary is comparatively common and may be congenital or ac-

quired, and of the inguinal, femoral, or obturator varieties. The most common

from of hernia is the inguinal, and the ovary may be found in the labium majus

or in any part of the canal. The attention may be first directed to the condi-

tion by the congestion and swelling of the ovary at the menstrual period. Very

often, however, strangulation occurs, even during infancy, and the hernial mass

becomes swollen, tense, and painful. Heath removed a cystic ovary the size of a

walnut from a hernial sac in an infant of two months.

CIRCULATORY CHANGES IN THE OVARY.

Edema of the ovary is found in cases of displacement and is the result

of some slight circulatory disturbance, probably due to mechanical influences.

It also sometimes occurs in the course of acute infectious diseases.

Congestion and Hemorrhage.—Apart from the hemorrhagic condition de-

pending upon acute infections, a passive congestion of the ovary, sometimes accom-

panied by extensive interstitial or follicular hemorrhage, may be induced by

mechanical influences, especially torsion of the pedicle, the constriction by adhe-

sions, or the presence of tubal or uterine tumors. The herniated ovary is often

excessively hemorrhagic, and may be entirely disorganized by the hemorrhagic

infiltration.

Hypertrophy of the ovary may be due to a chronic inflammation, the result

of bacterial invasion. It may, however, be the result of a chronic hyperemia de-

pending upon mechanical influences. The ovarian hypertrophy so frequently

accompanying uterine myomata is thought by Bulius (Gebhard) to he a special

condition which is not secondary to the myoma formation in the uterus, but is an

independent condition induced by the same cause that induced the myomatous

growth. These changes, according to Bulius, are characterized in the gross speci-

men by a constant enlargement of the ovary, especially marked by its increased

thickness. Histologically, there is a cellular hyperplasia of the stroma which in

the majority of cases consists of a dense fibrous tissue very rich in spindle-shaped

cells. There is also a disappearance of the primordial follicles, and degeneration

of the vessel walls. The condition is probably due to chronic congestion.

INFLAMMATION.

Many distinct pathologic conditions of the ovary are clinically included under

the term oophoritis, and especially the changes depending upon simple circulatory

disturbances. The term oophoritis I have applied here only to such pathologic

processes as are caused by the direct invasion of microorganisms or the absorption

of the toxic products of microorganisms. These conditions may be divided into

two groups: (1) Acute oophoritis, and (2) chronic oophoritis.

Acute oophoritis is characterized by swelling and congestion, infiltration

with leukocytes, and a serous or bloody exudation. In severe infections degenera-
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tion and abscess formation follow. The surface of the ovary is covered with a

fibrinous, serofibrinous, or fibrino-purulent exudate, and is usually glued to the

surface of the tube, broad ligament, and posterior surface of the uterus, or to the

pelvic floor. The organisms most frequently causing this acute process are the

streptococcus and the gonococcus. Other organisms sometimes found are bacillus

coli , typhoid bacillus, and pneumococcus, also some anaerobic forms. Actinomycosis

of the ovary has been described by one or two authors. Tuberculosis is compara-

tively frequent. General infectious diseases, especially the acute exanthemata,

cholera, etc., may be accompanied by acute degenerative changes in the ovary;

in severe cases of measles, scarlet fever, or diphtheria, metastatic abscesses some-

FiG. 121.

—

Ovarian Abscess (natural size).

Puerperal infection six weeks previous to operation. The tube is practically normal.

times develop. The most important of the acute infections of the ovary are the

streptococcic and the gonorrheal.

Streptococcic infection of the ovary, or septic oophoritis, is most frequently a

puerperal infection or the result of an operation upon the genital tract. It is espe-

cially frequent after criminal abortion. The infection atrium is usually a lesion

in the cervix or vagina, the microorganisms traveling chiefly by way of the lymph-

atics of the parametrium to the hilus of the ovary. The disease is therefore

often limited to one side and may be confined to the ovary (Fig. 121). The ovary

may also be involved in a pelvic peritonitis and invaded directly through the ger-

minal epithelium. With a septic metritis a septic thrombophlebitis may produce

the ovarian disease. The entire organ is swollen, hyperemic, and edematous, and
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is infiltrated with polymorphonuclear leukocytes. The follicular epithelium

degenerates, and the contents of the follicle become cloudy and purulent. If the

infection is severe, degeneration and abscess formation supervene. Small abscess

foci may originate either through the degeneration of areas of stroma or through

suppuration in a follicle. Very often the small foci of suppuration coalesce and a

single large abscess occupying practically the whole ovary develops. When the

disease in the ovary is only a part of a general pelvic infection, the surface of the

ovary is also involved, and there is found a septic periovaritis, with adhesions to

the neighboring structures. If the patient survives the septic condition, the

destructive process subsides, the exudate becomes absorbed, and a small sclerotic

ovary bound clown by adhesions may be all that remains.

In the other instances a small, more or less cjuiescent abscess remains, forming

a constant source of infection.

Gonorrheal Oophoritis.—The ascending gonorrheal infections in women attack

chiefly the mucous lining of the pelvic organs, and the ovarian infection is usually

secondary to a pelvic peritonitis caused by the dissemination of the infection

through the fimbriated ends of the tubes. The perioophoj-itis produced in this

way may subside without causing further disease of the ovary, but in some cases

infectious organisms invade the ovarian tissue and a gonorrheal oophoritis devel-

ops. It is also probable that the gonococcus may reach the ovary by way of the

parametrial, uterine, and tubal lymph-channels. In other cases again the fimbri-

ated end of the tube becomes adherent to the surface of the ovary, and it may be to

the thin wall of a Graafian follicle, which becomes directly infected. The ovary

may also be directly invaded through the walls of a pyosalpinx to which it is ad-

herent, and a tubo-ovarian abscess is then formed.

As the gonorrheal infections are rarely fatal, there is seldom an opportunity

to study the early acute stages of the disease. Later in its course the afl'ection is

characterized by localized abscess formation. The ovary is often found embedded

in adhesions, but otherwise may be practically normal. At other times it is scle-

rotic, as a result of an old inflammation, and again it is partly or completely destroyed

by a suppurative process and contains one or more small abscess foci, or a single

large pus cavity.

Chronic oophoritis is the term applied to the various residual conditions fol-

lowing a septic, saprophytic, or gonorrheal infection. The most characteristic

result of the acute infection is the production of periovarian adhesions and sclerotic

changes in the substance of the ovary. The ovary may be represented by a small

shriveled organ about half the normal size, and microscopically is composed largely

of dense fibrous tissue, while the follicles have been almost entirely destroyed.

In other instances the condition is characterized by fibrocystic changes. The

ovarian stroma is dense and fibrous, and may either be diminished in amount or

may be hyperplastic. There are few, if any, normally developing follicles, but the

ovary contains one or several small cysts varying from the size of a pea to a centi-

meter or more in size. These cysts may be situated in the center or upon the sur-
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face of the ovary, and are dilated follicles which probably have degenerated on

account of the adhesions and the fibrous changes in the stroma.

Tuberculosis of the Ovary.—Ovarian tuberculosis develops most frequently be-

tween the ages of fifteen and thirty. It occurs occasionally, however, in early child-

hood and after the menopause. Compared with the infection of the tube, ovarian

tuberculosis is infrec|uent. It is not, however, so infrequent as it was formerly

supposed to be, as recently more careful histologic examinations have revealed

microscopic tuberculous foci in the macroscopically normal ovary. The records of

the Johns Hopkins Hospital .show 25 cases of ovarian tuberculosis, as compared

with 109 cases of tubal disease. The ovarian infection is generally less advanced

than the accompanying tubal disease, which is probably in the majority of cases

the source of the infection in the ovary. Primary tuberculosis of the ovary is

exceedingly rare. There are, however, a few cases reported in which the disease

in the pelvic organs was limited to the ovary, but in these cases, although the

patient exhibited no signs of tuberculous disease elsewhere, the existence of a small

primary focus could not be excluded without autopsy examination. The ovary

may be infiltrated with a few miliary tubercles and present a practically normal

appearance, or it may contain caseous or fibrous foci, or may be transformed into

a large at)scess-sac having thick walls fined with tuberculous granulations and

caseous material.

Tuberculous invasion of ovarian cysts is sometimes ob.served and is usually due

to the dissemination of a peritoneal tuberculosis. F. Priismann' collected 13 cases,

including a personal observation, in which the tuberculous disease appeared to be

primary in the tumor.

Echinococcus cyst of the ovary has been found in association with echino-

coccus disease of the pelvic connective tissue, and in rare instances the disease

appears to be primary in the ovary.

RETENTION CYSTS.

GRAAFIAN FOLLICLE CYSTS—CORPUS LUTEUM CYSTS.

Cystic Graafian follicles form tumors of the ovary which are merely en-

largements of structures that normally rupture and disappear. The cysts may
be single or multiple and vary from 0..5 to 6 or S cm. in diameter. The smaller

cysts are not pathologic unless they occur in large numbers in the hypertrophied

ovary. Where there are multiple cystic follicles the individual cysts seldom

exceed 1 or 1..5 cm. in diameter and the entire ovary forms an ovoid tumor aver-

aging about the size of a walnut.

Single cysts may increase to the .size of an orange or even to the size of an infant's

head. As a rule, however, they are from .3 to 5 cm. in diameter. The cysts are

smooth, globular, and elastic, have thin transparent walls, and clear serous contents.

They may be situated at one pole of the ovary or may occupy practically the whole

' Prusmann, F.: "Tuberculosis of Ovarian Tumors," Arch. f. Gyn., 1905, Bd. Lxviii, p. 113.
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organ, only a small portion near the base being preserved. Histologically, the

thinnest portions of the walls consist of fibrillated tissue poor in cells; the thicker

portions near the pedicle contain normal ovarian structures. A layer of flattened

cells may sometimes be seen lining the inner surface.

Corpus luteum cysts develop when the follicle matures and hemorrhage takes

place, but rupture and the normal involution do not occur. The average size of the

cyst is that of a walnut. They are of a brownish or bluish-red color, some-

times slightly yellowish, and their walls vary from 1 to 3 mm. in thickness. The

inner surface is covered with a friable fibrinous membrane, and the cavity contains

disintegrated blood. Histologically, the cyst walls consist of ovarian stroma which

has become compressed and thinned out over the most prominent portion of the

cyst. The thicker portions contain

normal follicles and ova. The in-

terior of the cyst is usually lined

with a thin filirous membrane, prob-

ably derived from the membrana

propria, and beneath this there is a

more or less definite zone of lutein

cells. The lutein cells, however,

may form the innermost lining of

the cyst.

Calcification of the lutein hema-

toma results in the formation of the

so-called ovarian stone, which con-

sists of a hard calcareous shell sur-

rounding the shrunken blood-clot.

New Growths of the Ovary.
—In its topographic relations the

. p , Fig. 122.

—

Hemorrhagic Corpus Luteum Cyst (C) and
ovary consists of two portions,—an cystic Graafian Follicle (G) in the Same Ovary.

intraperitoneal portion devoid of (After h. a. Keiiy.)

serous covering, and a small sub-

serous portion at the hilus. Proliferating ovarian tumors generally occupy

practically the entire organ, and, therefore, only a small portion of the surface

of the tumor is covered with a serous membrane. Occasionally the tumor de-

velops only in the intraperitoneal portion, and is then entirely lacking in a

serous coat; while in other instances, again, the development is chiefly toward

the hilus, between the folds of the mesosalpinx and the broad ligament, and

the tumor is then covered on all sides with peritoneum. A pseudo-intraliga-

mentary tumor is formed when a small tumor lies back in the pelvis and in its

development draws the broad ligament out over its anterior and superior surfaces.

Adhesions then form between the two surfaces and the tumor simulates a true

intraligamentary growth.

Pedicle.—Ovarian tumors are attached to the broad ligament by the same
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structures by which the normal ovary is attached, but the relations of these struc-

tures may be greatly altered by the development of the tumor. The normal rela-

tions are best preserved when the tumor develops entirely in the intraperitoneal

portion of the ovary, and as the tumor ascends into the abdomen the mesovarium

and utero-ovarian ligament become drawn out into a narrow pedicle. "Where

the tumor is partly subperitoneal the folds of the mesosalpinx are more or less

separated, sometimes only in its outer portion, but again all the way to the uterine

cornu; and the tube is flattened out over the surface of the tumor. In some in-

stances the uterus is also closely attached to the tumor and is drawn up with it into

the abdominal cavity. In the case of intraligamentary tumors the folds of the broad

ligament are opened up anil the pelvic peritoneum, sometimes even the abdominal

peritoneum, is lifted up over the tumor.

Torsion of ilir pedicle is a common accident in the natural history of ovarian

tumors. It is most frec[uent in cysts of medium size, and is especially frecjuent in

dermoids. The chief causes of the accident seem to be the increased intestinal

peristalsis, violent movement causing increased contraction of the abdominal

walls, etc. The twist is usually toward the median line, and may consist only of

a partial revolution or of several revolutions of the pedicle. The effect produced

upon the pathologic anatomy of the tumor depends upon the extent of the tor-

sion and the degree of strangulation of the vessels. There may be merely a mod-

erate degree of passive congestion, with slight hemorrhages which are soon absorbed,

or there may be a sudden severe fatal hemorrhage. The tumor is usually of a dark

mahogany or blackish-blue color, and covered with fibrinous adhesions. The

interior, in the case of cystic tumors, shows the cyst cavities filled with chocolate-

colored fluid and the walls hemorrhagic and friable. Solid tumors show advanced

hemorrhagic necrosis.

Classification of Ovarian Tumors.—The old division of ovarian tumors

into solid and cystic tumors was not founded upon a scientific basis and was con-

fusing clinically, while the further clinical classification into benign and malig-

nant tumors was also misleading, as many of the multilocular cystic tumors which

were classed as innocent tumors, were found on histologic examination to be

malignant. The rational classification according to the histogenesis was first

introduced by Waldeyer, who divided the tumors into those of epithelial origin and

those of connective-tissue origin. More recently Pfannenstiel,^ as a result of care-

ful investigation into the histogenesis of ovarian tumors, especially regarding the

observations of Marchand, Bonnet, Wilms, and others relating to the origin of

dermoids and teratomata, has divided the epithelial tumors into two groups accord-

ing as they arise from germinal epithelium or from the follicular epithelium, and

together with those developing from the ovum, classifies them under the heading

parenchijmatogenous lumors in contradistinction to the siromatogcnous or connec-

tive-tissue tumors. The presence of aberrant portions of Miiller's ducts in the

ovary, associated with cystic carcinoma of the opposite ovary, as described by W.
' Pfannenstiel: "Die Erkrankungen des Ovarium," Veit's Handbuch.
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W. Russell/ suggests another source for the development of some epithelial

tumors of the ovary. The classification of Pfannenstiel, with some modifications,

will be adopted in this work.

Parenchymatogenous Tumors,

epithelial tumors.

Epithelial tumors may be divided into two main groups, depending upon the

character and mode of growth of the cells: (1) Benign tumors, or cystadenomata,

Fig. 123.

—

Ovary Partly Surrounded by Thick Fibrous Capsule. {After W. W. Russell.)

17.

Fig. 124.

—

Longitudinal Section Through the Ovary Showing the Capsule fa), a Corpus Luteum (b), a
Small Hematoma (c). Irregular Spaces I, II, and III. (After W. W. Russell.)

and (2) malignant tumors, or carcinomata. The cystadenomata may be again

divided into two groups, distinguished morphologically by the formation of mul-

tiple simple cysts—cystadenomata; or, by the formation of cysts with intracystic

and superficial papillary growths—papillary cystadenomata. Gebhard points

out the analogy existing between the morphology of the ovarian adenomata and

uterine carcinomata and classifies them under the headings of cystadenoma ever-

tens and invertens. Pfannenstiel, again, as the result of his observations regarding

' Russell, W. W.: "Aberrant Portion of the MuUerian Duct found in an Ovary," John.s Hop-
kins Hospital Bull., 1899, vol. x, p. 8.
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the cell secretion, divides the ovarian cysts into cystadenoma pseudomucinosum,

and cystadenoma serosum, the pseudomucinous cysts including practically all the

simple multilocular cysts, and the serous cysts corresponding, with few excep-

tions, to the papillary cysts.

Cystadenomata owe their origin to the multiplication of some epithelial

elements in the ovary, it may l)e from the lining of the Graafian follicles, as Pfan-

nenstiel, Gebhard, and others believe, or from germinal epithehal rests, as claimed

by Walthard, or from Miillerian structures, but this point is not definitely setded.

The tumors vary greatly in size, some !)eing smaller than an orange, others weigh-

ing from one to two hundred pounds. Large tumors, which were frequently

^

\
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Fig. 125.

—

Section Through the Preceding Specimen (X 4) Showing the Glandular Tissue Lining the
Spaces {I, 11, and III) and the Corpus Luteum (b). (.\fter W. W. Russell.)

reported in former times, are now rarely seen, because all tumors are removed early.

The tumor appears as a round or oval mass with a smooth, glistening, pearly-gray

surface, sometimes regular in contour, sometimes presenting irregular bosses, or

divided into distinct lobules. The vascularity may be poor or may be very good.

In the subserous tumor, especially, very large blood-vessels may spreaci out from the

pedicle over the surface of the gi'owth. I>arge areas of hemorrhage are frequently

formed in the cyst walls and sometimes the cyst contents are discolored with old blood.

The tumor is more or less distinctly fluctuant, but this quality depends upon the size

and arrangement of the individual locules. There are generally one or two large

cavities with smaller secondary cysts in their walls, and forming projecting masses

into the main cysts (Fig. 123). In some instances a large part of the tumor-mass
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is composed of a fine honeycombed meshwork of glands and minute cysts. Such

an area, especially when the glands contain a thick opac|ue material, may at first
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Fig. 126.—A Higher Magnification of a Small Portion of the Wall of III, Fig. 124, (X 70.)

Showing the inner surface covered with free blood and lined with a mucous membrane, the prototype of the endo-
metrium. This is separated from the normal ovarian tissue by a band of smooth muscle. (After W. W. Russell.)

sight suggest a solid tumor formation and a malignant process in the cyst wall may
be suspected. When, however, the contents are carefully expressed the regular

arrangement and thin smooth septa of a simple cystadenoma are discovered.
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The cyst walls are from 2 to 6 mm. thick and consist of firm fibrous tissue.

Frequently large, dense, fibrous plaf(ues are found on the outer surface and some-

times large calcified areas. In somewhat rare instances a portion of the tumor

wall may be 5 to 7 cm. thick, consisting of dense fibrous tissue. It would appear

Fig. 127.

—

Multilocular Ovarian Cyst, in which the Smaller Cysts Project into the Cavity of the Large

One, which in this Way Presents Externally the .\ppearance of .\ Monocystic Tumor.

The utero-ovarian ligament and the uterine tube are seen cut across below, ij natural size, (.\fter H. A. Kelly.)

as if in these cases there were two distinct processes, an epithelial and a connective-

tissue proliferation, and they are classified by some writers as mixed tumors.

The intercystic septa are delicate and transparent and usually less than 1 mm. in

thickness, while the inner surfaces of both the large and the small cysts are smooth

and glistening. They are sometimes studded with minute granular elevations,
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but definite papillary ingrowths are rare in this variety of tumor. There is often

a fine crystalline deposit over the inner surface, also pigmented areas resulting

from slight hemorrhages.

Histology .—The cyst walls consist of fibrous tissue arranged in two or

three parallel layers. The outer layers are usually very poor in cellular elements,

but toward the inner surface they contain fairly abundant oval or fusiform cells

and in places resemble normal ovarian stroma. The intercystic septa also consist
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Fig. 128.

—

The Wall of a Cystadenoma of the Ovary. (170 diameters.)

In the large space on the right and in the lower of the two small spaces the epithelial cells show various stages
of activity; some are granular, have oval nuclei, and contain no pseudomucin, others are partly transparent
while others again are typical goblet-cells, the cell body distended with the transparent secretion and the nucleus
flattened at the base of the cell. The stroma consists of cellular fibrous tissue, slightly infiltrated with small
round cells. (After H. A. Kelly.)

of somewhat cellular tissue. Normal ovarian elements,—young folhcles, corpora

lutea, or fibrous bodies,—are frequently found in the cyst wall, especially in the

vicinity of the hilus. The lining membrane is characteristic, being composed of

a single layer of high cylindric epithehum having basal nuclei and clear cyto-

plasm, while typical goblet-cells are often abundant. Implantations upon the

omentum and abdominal peritoneum are occasionally found with the cystaden-

omata. They appear as aggregations of small, glistening, transparent cysts vary-

ing from a pinhead to 5 or 6 mm. in size. These growths are not malignant and
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may disappear after removal of the primary tumor. The rupture of the pseudo-

mucinous cysts gives rise to the pecuhar condition of the peritoneum known as

pseudomyxoma, which is cliaracterizeil ))y the formation of masses of transparent

cysts consisting of the encysted gehitinous exudate.

Papillocystadenoma {cjistadenoma invertcns, cystadcnopapiUoina scrosum).—
These cysts have on their inner surface, sometimes also on the peritoneal surface,

papillary excrescences which may he small warty elevations or large masses

of branching papillary ingrowths, which practically obliterate the cyst cavity.

The papillary growths in the interior of the cysts may break through the wall and

appear on the peritoneal surface of the tumor, or primary papillary masses may
develop in this region. Inoculation growths upon the omentum and general

peritoneum are very frequent. These growths may disappear spontaneously

after removal of the primary lesion, but often remain and pursue a semimalignant

course, accompanied by an excessive accumulation of ascitic fluid. Distant

metastases occasionally develop, but are rare.

The epithelium in these cysts is sometimes high cylindric, with goblet-cells,

and the cyst contents are pseudomucinous; but much more frequently the epi-

thelium consists of columnar or cuboid cells, with granular protoplasm which

stains well and uniformly with eosin, and oval nuclei situated near the center

of the cell. The cells are often ciliated. JNIany nuclei, often very large and deeply

staining. The contents of the cysts are serous in character. The stroma of the

main wall of the cyst is dense and filjrous; in the papillary ingrowths it consists

of a loose tissue, generally poor in nuclei and very slightly fibrillated, the wide

meshes containing a homogeneous eosin-stained substance resembling serum.

Carcinomatous changes in the wall may sometimes be detected, but often

it is impossible to determine from the pathologic anatomy whether the tumor

is benign or malignant. Sarcoma in the wall of a cyst has also been observed

(Cullen^).

Carcinoma of the Ovary.—Carcinoma of the ovary comprises about 15 per

cent, of all ovarian tumors. It is often Ijilateral. Glockner,^ examining a large

number of cases, foiuid that macroscopic tiuuors were present in both ovaries in

29 per cent., and that in a further 17 per cent, microscopic evidence of cancer was

found in the apj^arently normal ovary, making 46 per cent, in which the disease

was bilateral. This investigation emphasizes the generally recognized danger

of leaving the apparently normal ovary i)i situ in case of operation for ovarian

cancer. Morphologically two fairly well-rlefined groups of ovarian carcinoma

may be distinguished—the solid tumor and the cystic tumor—but there are many
intermediate forms.

The solid ovarian carcinoinafa are the least numerous, forming probably about

10 per cent, of the cases. They may be further suljdivided into two types of tumors

' CuUen, T. S.: Am. Journal of Olist., vol. xx\i\-, No, 3, 1S9G.

^ Glockner, A.: "Beitriige zur Kenntness der soliden ovarian Tumoren," Arch. f. Gyn., IQO.o,

Bd. Ixxv, H. 1.
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distinguished by the relative proportions of the epithehal and connective-tissue

structures and by the size of the individual epithelial nests,—the medullar}^ car-

cinoma characterized by its soft consistency and the formation of large alveoH,

separated by thin strands of fibrous-tissue stroma, and the scirrhous tumor, which is

dense and fibrous and sometimes difficult to differentiate in the gross specimen,

from a cellular fibroma. The latter variety forms the majority of the definitely

solid growths, as the medullary tumors are more liable to present large areas of

degeneration, and therefore are often partly cystic. The solid carcinomata seldom

form large tumors, averaging from the size of the closed fist to about the size of an

Fig. 129.

—

Papillocystadenoma of the Ovary, with Papillomatous Masses within the Cysts as well as

ON THE Surface.

Patient well after twelve years. Both ovaries were involved. Natural size. (After CuUen.)

infant's head. In some cases the tumor resembles the enlarged normal ovary;

others are round, ovoid, or kidney-shaped. In one case, personally observed,

the tumor was in the form of a disc about 12 cm. in diameter and 4 cm. thick.

In my experience practically all cases of scirrhous carcinoma of the ovary have

been bilateral. It has been noted by several oljservers that double scirrhous

ovarian carcinomata are often, if not always, metastatic tumors, the primary

growth usually being situated in the uterus, stomach, breast, intestine, or gall-

bladder. This has been especially emphasized by William H. Welch.

The surface of the tumor is of a grayish-pink color, is generally smooth, and

exhibits little tendency to contract adhesions. The tumor develops in the paren-
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chymatous intraperitoneal portion of the ovary and therefore has a definite pedicle

corresponding to the pedicle of the normal ovary. On section of the tumor the cut

surface shows large or small homogeneous or finely granular areas surrounded

Fig. 130.—A Section of a Papillary Excrescence from the Tumor Shown in Fig. 129.

The cyst wall (d) and the delicate stalk of the painllary mass consist of fairly dense fibrous tissue, but the ter-

minal branches have a loose edematous stroma. The epithelium covering the outgrowth and lining the cyst wall

consists of a single layer of columnar cells. (After Cullen.)

by the fibrillated stroma. Yellowish foci of degeneration are frequently noticed

in the softer tumors. In the scirrhous tumors, as has been said, the differentiation

from a cellular fibroma is often difficult and in some instances can be determined
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only by the microscopic examination. The chief points of differentiation are the

darker gray color, lesser density, and, on careful examination of the fresh specimen,

fine homogeneous dots and strands may be seen embedded in the fibrillated stroma.

Cystic carcinomata may develop in two ways : The cystic spaces may be the

result of degenerative changes in a solid tumor, or they may be an essential char-
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indistinctly fluctuant, and it may comprise one large cyst with very thick walls, with

a solid tumor-mass at the base, or it may consist of several irregular cystic spaces

embedded in soKd tumor substance. In general, the solid portion is exceedingly

soft and friable. It may, however, be rather dense. The lining of the cyst may

be cjuite smooth or may be covered with fine papillary elevations; it is sometimes

shaggy and necrotic, and is often discolored by old hemorrhages. The cyst con-

tents are serous, sometimes hemorrhagic, pseudomucinous, or, owing to a large

Fig. 138.

—

Carcinoma of the Omentum Secondary to Carcinoma of the Ovary. (i| natural size.)

The normal omentum is shown above The tumor mass occupying the free border of the omentum consists of

.solid carcinomatous tissue and transparent peritoneal cysts apparently of inflammatory origin. (Same case as

Fig. 132.)

amount of degenerated desc[uamated epithelium, may resemble thick, creamy pus.

The semisolid and solid portions of the tumor show the large and small alveoli

situated in a more or less abundant fibrous stroma. These tumors are usually

exceedingly friable and on removal are apt to tear, when, on account of their

vascularity, profuse hemorrhage may occur.

Histology .—Tlie microscopic picture of ovarian carcinoma varies con-

siderably. In general, the epithelial cells occur in solid clumps and cords, and a
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purely glandular type is comparatively rare. In some cases the alveolar arrange-

ment of the epithelium is very indefinite and the impression given on the examina-

tion of some sections may be that of sarcoma, while further sections from the same

tumor show an alveolar structure and cells which are clearly epithelial. In the

hard tumor fine strands of epithelium, often apparently a single or double row of

cells, are seen running in all directions throughout the densely fibrillated, rather

cellular stroma. Here and there a cross-section of a little circle of cylindric cells,

surrounding a minute lumen, suggests a glandular structure. Large clumps of

^•ii'^,-ii'6(

Fig. 134.

—

Cystic Carcinoma of the Ovary.

Bisection of the tumor in its long axis showing tlie gross appearance of the fresh specimen. The solid portion
of the tumor, which forms the thick wall of the central cyst, shows a distinctly alveolar structure consisting of

light, yellowash-gray, homogeneous areas (a) embedded in a fibrillated stroma. The central cyst (b) Is lined with
a distinct membrane, the inner surface being discolored with old hemorrhages. The smaller cysts (c), embedded in

the soUd substance of the tumor, contain clear gelatinous or hemorrhagic material.

cells are .sometimes seen near the periphery of the tumor. The glandular carci-

nomata usually show large and small alveoli lined with one or several layers of

epithelium, which in places obliterates the lumina, and again may form papillary

growths. In a somewhat rare variety of tumors the gland spaces are strikingly

similar to normal Graafian follicles, and the whole tumor may appear to be made
up of myriads of slightly dilated normal follicles. A number of the glands may
contain large degenerating cells in the center which are readily mistaken for

ova. In another variety of glandular carcinoma the microscopic picture in places

resembles the thyroid gland, while in other areas a rapid multiplication of the
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epithelial cells is evident. In such instances, however, the cancer may be a sec-

ondary process in one of the so-called thyroid tumors of the ovary (struma

ovarii), tumors which are now generally regarded as embryomata, in which the

ectodermal elements have developed, almost to the exclusion of the other germinal

layers.

The epithelium itself is also very varied, both in type and in the individual cell-

elements. In the cystic and glandular tumors the cells are low columnar, cuboid, or

polymorphous, and have large vesicular nuclei. They are often hydropic and

may appear as large transparent vesicles with a crescentic nucleus pressed to one

side. When they form solid masses the cells are spherical or polymorphous, usu-

FiG. 135.

—

Carcinoma of the Ovart. (^ natural size.)

The figure siiows tlie tumor of tiie left ovary from a case of bilateral ovarian carcinoma. The tumor is dense and

solid: the surface somewhat nodular, but free from adhesions. (Jolins Hoplvins Hospital.)

ally the latter. The nuclei are often intensely and solidly stained. Mitotic figures

are numerous.

Colloid carcinoma of the ovary is somewhat rare. It is a large eemisolid

tumor, consisting of irregular cystic spaces tilled with translucent gelatinous mate-

rial, and a solid portion, which consists of a fibrous meshwork infiltrated with the

colloid material. The surface of the tumor usually presents mulberry-like masses

of the translucent colloid growth, and omental metastases are often found. Micro-

scopically, the tumor shows large and small alveoli filled with tenacious colloid

material and lined with cyhndi-ic epithelium in the various stages of colloid degen-

eration. Colloid material also infiltrates the surrounding stroma.

Ovarian Embryomata (Dermoid Cysts and Teratomata).—Dermoid Cysts.

—Simple dermoid cysts of the ovary are exceedingly rare, if they ever occur. The
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so-called dermoid of the ovary usually contains all three germinal layers, and it is

now generally accepted that there is no real anatomic difference between the der-

moid cyst and the solid teratoid growths of this organ. The various theories that

have been advanced from time to time to explain the origin and development of these

tumors cannot be discussed within the limits of this work. Since the investiga-

tions of Wilms, Marchand, and Bonnet, however, it is generally accepted that the

tumors are embryonal, but whether they originate from fertilized polar bothes or

from ectopic blastomeres, or from some other source, has not been determined.

The embryomata, having a congenital origin, may appear in intrauterine life

Fia. 136.

—

Adenocarcinoma (Colloid Carcinoma) of the Ovary, with Numerou.s CARCiNOMATOua Nodules
ON THE External Surface of the Unruptured Cysts; Secondary Growths in the Omentum. (J natural

size.) (.\tter H. A. Kelly.)

or may develop in old age. They are most frequently discovered in adolescence

and early adult life, and have often been observed to develop rapidly after puberty.

They may be unilateral or bilateral, and are usually pedunculate, rarely intraliga-

mentary. Portions of the tumor parenchyma may become transplanted to other

parts of the abdominal cavity and develop there; or the primary tumor, through

torsion and separation of its pedicle, may become parasitic. Several writers have

noted the combination of embryoma with cystadenoma. In one case I found

a small dermoid cyst near the ovary which was the seat of an ordinary scirrhous

carcinoma, the opposite ovary being also carcinomatous. The dermoid, which

was only 1 cm. in diameter, was entirely separated from the carcinomatous growth
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by normal tissue; but, of course, the possibility of the cancer being a secondary

growth could not be positively excluded.

Gross Appearance .—Benign ovarian embryomata on the average are

about the size of an infant's head or slightly smaller, but they may be either very

large or of microscopic size. They are usually spherical, have a smooth surface, or

show irregular elevations, and are often covered with dense adhesions. They are of

a pearl-gray or yellowish-white color, are resilient while in situ, and usually present

irregular, dense or hard areas, while dark hairs are frequently seen through the trans-

parent walls. Very shortly after removal the elastic quality of the tumor gives place

to a characteristic doughy consistency. The tumor, probably on account of its

medium size and peculiar consistency, is often observed to lie anterior to the uterus,

and torsion of the pedicle is also peculiarly common. The tumor contains single or

multiple cysts, which have clear buttery, or cheesy, contents intermingled with

numerous short or long hairs. Hairs are also attached to the cyst wall, often to

solid elevations. Teeth, bone, etc., are sometimes found. In the wall of the main

cyst there may he clusters of small vesicles of irregidar size and shape. The com-

bination with cystadenoma has been noted above. In some cases the tumor is largely

solid, consisting of plates of bone and cartilage, fat, fibrous and muscular tissue, etc.

Histology.—The large cysts are usually lined, at least in part, with strati-

fied squamous epithelium. The underlying tissue presents a complicated structure

and contains smooth muscle, fat, cartilage, and bone, central nervous system, glands

of the skin, mucous and serous glands, intestinal and other abdominal structures.

The cells are of the adult type, but the organs rudimentary. The presence

of giant-cells, by some writers regarded as foreign-body giant cells, has frequently

been noted; their distribution, sometimes lining the groups of small transparent

vesicles in the wall of the main cyst—it may be in a continuous layer or only here

and there,—at other times embedded in the deeper tissues, speaks against a foreign-

body origin. In a very small embryoma these giant cells are sometimes the most

characteristic feature.

Teratomata are solid embryomata anil are malignant. They are compara-

tively rare. These tumors are also, as a rule, composed of all three germinal layers,

but the cells, instead of being of the adult type as in the so-called dermoid tumors,

are embryonic; and instead of forming rudimentary fetal parts in a fairly regular

manner, the tissues corresponding to the dift'erent germinal layers have no special

arrangement but form a complicated mass. The teratoid growths are large tumors,

often nodular, and are characterizetl ijy their irregular consistency, and the presence

of ectopic embryonal tissues.

Histology .—Epithelial and connective-tissue structures similar to those

found in the simple embryomata are seen, but the atypical character of the cells

and their disorderly proliferation indicate the malignant nature of the tumor. The
occurrence of trophoblast, Langhans', and syncytial cells in ovarian embryomata

has recently been pointed out liy Pick and I>andau, who believe that this form of

growth is characteristic of the malignant tumors of the ovary in early life.
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Struma ovarianis (thyroid tumor of the ovary) is an embryoma of the ovary

which in its structure is the prototype of the normal thyroid gland. It is an em-

bryoma in which apparently one germinal layer has developed almost to the exclusion

of the other layers. Malignant changes in these tumors are frequent.

Stromatogenous Tumors,

fibroma and sarcoma.

The tumors originating in the connective-tissue stroma of the ovary may be

divided into two groups—the benign tumors, or fibromata and fibromyomata, and

mahgnant tumors or sarcomata.

Fibroma of the ovary is comparatively rare, forming a little over 2 per cent,

of all ovarian tumors. It is most frequent in middle life and is very rare under the

age of twenty-five. I have, however, seen a large fibroma in a girl of seventeen years.

It is always unilateral, the left ovary being apparently the most frequently affected.

The tumor develops in the intraperitoneal portion of the ovary and is therefore

pedunculate and not covered with

peritoneum. Sometimes the tumor

develops in the lateral part of the

ovary and a portion of the ovary is

preserved at the base of the mass.

This contains the normal elements,

but, according to Glockner, shows

chronic inflammatory changes.

The pedicle is usually thin, and in

some instances the mass has separ- ~ "'"^Sl^^^^^'***^^^^*' s&C'-^

ated entirely from its usual attach- p,^ i37.-Fibroma of the OvARy. (Natural size.)

ment and has become adherent to

the peritoneum from which it receives its nourishment. In one such case,

operation was abandoned because the large tumor, densely adherent to the posterior

abdominal wall and quite free from the pelvic organs, was supposed to be an in-

eradicable retroperitoneal sarcoma, but it was, however, successfully removed by G.

L. Hunner a year or two later. The tumors vary from the size of a closed fist to the

size of an adult's head. They often resemble the normal ovary or the kidney in

shape, are exceedingly hard, and have a smooth, dense white surface with few

blood-vessels visible. Occasionally the surface is irregular and studded with small

knob-like elevations. The cut surface is white, glistening, and fibrillated. The

tumor may present areas of edematous and cystic degeneration, in which case it is

softened, more vascular, slightly translucent, and of a pinkish-gray color, the mac-

roscopic picture slightly suggesting a malignant growth. Hyaline changes may
produce dense yellowish areas.

Histologically, the tumor presents a generally uniform appearance. It is com-

posed of interlacing fibers and more or less abundant spindle-shaped or fusiform

cells having long, slender, spindle-shaped, fusiform, or star-shaped nuclei.
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The nuclei are uniform in size and staining properties, and do not show

active division. The blood-vessels are few, usually small, and have well-formed

walls. Some fibromata are rather richly cellular, the cells large, fusiform, and

well stained, and the differentiation from sarcoma may be difficult. The chief

points in favor of a benign tumor are the uniformity of the cells, with absence of

mitotic figures and of newly formed l)lood-vessels, but the gross appearance of the

tumor and the clinical history may be necessary aids in making the diagnosis.

Small superficial fibromata of the ovary are frequently observed, but as they

remain small and give rise to no symptoms they are of no practical importance.

Solid fibropapilloma is a very rare variety of ovarian tumor. In the examination

of about .550 ovarian tumors I have come across only one example. This was a

small hard tumor about the size of an egg. Its surface was distinctly lobulate and

Fig. 138.

—

Sarcoma of the Ovary with Hemorrhagic Cystic Are
Schenck.)

(in natural size.) {After Russell and

sections showed a solid fibrous tumor divided into lobules, which were sometimes

separated by narrow grooves. Sections microscopically examined showed the

characteristic structure of a fibroma fairly regularly divided in a mosaic-hke pat-

tern by double rows of epithelium with narrow spaces between. No trace of

ovarian structure remained.

Myoma of the ovary is occasionally described. Basso ^ reported 4 cases and

collected 45 cases from the literature. They occur at any age, but are most frequent

between twenty and thirty-six years. The tumors in their macroscopic and micro-

scopic appearance are identical with the uterine myomata.

Sarcoma of the Ovary.—The sarcomata of the ovary, like the fibromata, are

somewhat rare tumors, comprising about 5 per cent, of all ovarian tumors and

' Basso: "Beit. z. Kennt. der gutartig. Neubild. des Ovariums, etc.," Arch. f. Gvn., 1904,
Bd. Lxxiv, S. 70.

J'
.

'
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about 14 per cent. (Russell) of the malignant tumors. Out of 550 ovarian tumors

observed in Kelly's clinic there were 28 cases of sarcoma. Pfannenstiel found

5.38 per cent, in a series of 400 ovarian tumors. Sarcoma occurs at all ages and

has been found in the fetus (Doran). The greatest number of cases are found

in early adult life, but the disease is relatively frequent in J'oung children, forming

about .50 per cent, of the ovarian tumors in children under five years. Five out of

Glockner's seven cases were in the fifth or sixth decade. The tumors vary greatly in

size. They may equal a small orange, may be as large as a man's head, or may even

Fig. 139.

—

Section from Fig. 138 (X 120), Showing the Invasive Character of the Growth, and the Lymph
Channels in the Stroma filled with Round Tumor Cells, (.\fter Russell and Schenck.)

fill the entire abdomen up to the costal margin. The surface is generally smooth

and even; it may be lobulate. The consistency is generally soft, although the fibro-

sarcomata may be somewhat resistant. Cystic degeneration is almost invariably

found and may involve the greater part of the tumor, leaving only a soft friable wall

which tears with the slightest handling. Hemorrhage into the degenerate areas

is common. On section the cut surface presents a soft, grayish, homogeneous,

brain-like substance which is exceedingly vascular; in the fibrosarcomata the

tissue is slightly fibrillated. The tumor is usually attached by a long pedicle, but
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is sometimes intraligamentary, developing between the folds of the broad ligament

and beneath the pelvic and abdominal peritoneum. Adhesions to neighboring

structures frequently form. According to most statistics, both ovaries are affected

in about 1 1 per cent, of the cases. Only one of Glockner's 8 cases was bilateral,

as compared with 47 per cent, of the carcinomata.

Histologically .—The most frequent variety of sarcoma of the ovary in

Fig. 140.

—

Section (X 200} Showing the Relation of the Tumor Cells to a Small Graafian Follicle.

(.\fter Russell and Schenck.)

adults is the spindle-cell tumor, while in young children the tumors are almost ex-

clusively of the small round-cell variety. Fibrosarcomata are also frequent in

adults. Myxosarcoma and giant-cell tumors are exceedingly rare. The spindle-

celled sarcomata are characterized by the presence of abundant spindle or fusiform

cells and a large number of newly formed blood-vessels, the walls of which often

appear to be formed of the tumor cells. The cells are usually closely packed, but
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are irregularly distributed. The cell nuclei are fusiform or oval, and are usually

irregular in size and staining properties; karyokinetic figures are numerous,

and multiple nuclei are sometimes found. The tumor may closely resemble a

cellular fibroma, but may usually be distinguished by the irregular distribution of

cells, the irregular size and staining properties of the nuclei, and the abundant

mitosis.

Round-cell sarcomata generally present a more uniform appearance than the

spindle-cell tumors. They are composed of closely packed round or oval cells,

with well-stained round or oval nuclei, many of which contain nuclear figures.

Capillary blood-vessels course in all directions between the tumor cells, and large,

dilated veins are usually noticed.

'^^>^*4^

.0k

¥
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Fig. 141.—A Section from the Same Case as the Preceding Figures. (X 300.)

Showing the margin of an organizing blood-clot. (After Russell and Schenck.)

Giant-cell sarcomata are exceedingly rare and I have seen only one case in

which the giant cells were so conspicuous as to essentially characterize the tumor.

Endotheliomata of the ovary are frequently described and some writers, notably

Pick, Hippel, and Borst, believe that a large proportion of malignant ovarian

tumors belong to this group. Others, especially Ribbert, consider them to be

rare. As pointed out by Glockner, the tumors usually described as endothe-

liomata are so often morphologically identical with the metastatic carcinomata

that the presence of a primary carcinoma in some other organ must be excluded

in all cases before an endothelioma is diagnosed. The tumor originates in

the endothelium of the blood- or lymph-vessels and is characterized in different

stages by the formation of cell-strands, rosette and pearl-like nests and gland-
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like spaces, and of diffuse sarcomatous tissue. The individual cells are dis-

tinguished from epithelial cancer cells, according to Gebhard, by their smaller size,

more rounded shape, and relatively smaller amount of protoplasm.

Another tumor of indefinite pathologic position is one described by Glock-

ner, Marchand, and Kruckenburg, as fibrosarcoma, intracellular carcinomatosa.

The arrangement and relation of the tumor cells show a stromatogenous growth,

but the cells themselves resemble epithelial cells and are often distended with

mucus. Ribbert apparently classes these tumors with the carcinomata.

Mixed Tumors of the Ovary.

There is an indefinite group of tumors which do not belong to the embryo-

mata, but in which there appears to be an independent growth of l)Oth connective-

tissue and epithelium. These tumors may be either lienign or malignant. They

include the fibroadenomata, the solid papillary fibromata described above,

also the combination of dermoid with cystadenoma, or of dermoid with papil-

loma. The association of sarcoma with carcinoma, excepting in teratoid tumors,

is exceedingly rare, if it ever occurs. The tendency of some tumors of a benign

type to undergo malignant changes—for example, the occurrence of secondary

carcinoma in the cystadenomata and dermoids, and of sarcoma in connection with

epithelial tumors—may be regarded as forms of mixed tumor.

Degeneratio polycystica luteinalis is the term applied to a large ovarian

tumor, which is made up of multiple cysts recognized as lutein cysts and due to the

excessive hyperplasia of lutein cells. The tumor is usually found associated with

hydatidiform mole or with chorioepithelioma and is often bilateral. It develops

very rapidly by a process of multiple-cyst formation rather than by any enormous

distention of a single cyst, the result being a tumor generally as large as a fetal

head, consisting of a core of ovarian tissue and a peripheral zone of cysts (Lockyer^).

Of Lockyer's 4 cases, 3 were associated with chorioepithelioma, one with vesicu-

lar mole. In a case of chorioepithelioma observed in the gynecologic depart-

ment of the Johns Hopkins Hospital both ovaries were transformed into polycystic

tumors the size of two fists (Fig. 112). Histologically, the cysts are lined with a

thinner or thicker layer of lutein cells, while solid groups of lutein-like cells are also

found in the stroma. The cysts contain a pale albuminous fluid. The relation of

these tumors to pathologic pregnancy is not clearly understood. Some writers beheve

that the ovarian tumor is the cause of the mole or the malignant degeneration of the

chorion, while others consider that the ovarian degenei'ation is the secondary process,

basing their opinion upon the fact that cystic disease of the chorion sometimes de-

velops without the lutein hyperplasia, and also that the bilateral development of

the ovarian disease indicates its consecutive formation. It is quite possible that the

demand for increased lutein secretion to neutralize the trophoblastic excess excites

the atypical lutein growth. Lockyer describes "a vast amount of discrete and

compact lutein cells throughout the stroma" in apparently normal ovaries in a case

'Lockyer: "Lutein Cysts, etc.," Jour. Obst. and Gyn., Brit. Empire, Feb. and Mar., 1905.



PAROVARIAN CYSTS. 205

of vesicular mole and chorioepithelioma. Seitz and Wallart ' maintain that excess

of lutein tissue is found in all pregnancies and is due to the existence of the preg-

nancy. The true polycystic lutein tumor of the ovary is to be distinguished from

the lutein-like changes found in normal ovaries in cases of normal pregnancy, as

it is well recognized that various tissues in the ovary have a tendency to assume

a lutein cell-like appearance (Frankel"). Normal and atritic follicles are often

surrounded by a zone of epithelial-like or lutein-like cells, and if the follicle is

slightly dilated it may resemble a lutein cyst.

Solid tumors developing from lutein-cells are of doubtful existence, and the few

cases described as such were apparently instances of polycystic tumors containing

a large amount of parenchymatous tissue. An unusual, semisolid tumor, which

from its morphology appeared to have developed from the theca interna of the

follicles, was described by Russell and Schenck.^ The tumor consisted of a large

cystic sarcoma which showed extensive hemorrhagic infiltration resulting from tor-

sion of the pedicle. On section it presented a solid portion and small cysts filled

with blood. Histologically, the essential elements of the neoplasm consisted of

small round cells arranged in distinct alveoli and in many places surrounding in a

definite and regular manner well preserved or partly degenerated Graafian folli-

cles. The character of the cells, especially the evidence of rapid proliferation,

proved the malignant nature of the tumor.

Parovarian Cysts.

Parovarian cysts are produced by an accumulation of fluid in the parovarian

tubules and develop between the folds of the broad ligament. They may attain

a considerable size—equal to the size of a man's head or larger. The cysts are

usually unilocular, and, according to Gebhard, when two or more locules are found

they are the result of the distention of neighboring tubules. The cyst has a thin,

transparent wall, and as it develops between the layers of the broad ligament it has

a complete serous covering which often contains very large blood-vessels. The
Fallopian tube is drawn out over the surface of the tumor, often encircling a half

or more of its circumference, and the fimbrife may extend several centimeters

further. The ovary is practically unaltered, and is attached to the tumor 'by a

short pedicle. The inner surface of the cyst is generally smooth, but here and there

may be studded with little wart-like papillary elevations. The contents consist

of a clear watery serous fluid.

Histologically, the cyst walls are composed of three layers,—a serous covering

derived from the broad ligament, a middle layer consisting of fibrous tissue and a

few scattered smooth muscle bundles, and an inner lining of cylindric, often

cihated, epithelium. The epithelial cells may vary in the same cyst, being cuboid

' Seitz and Wallart: "Luteinzellenwucherung, etc.," Zent. f. Gyn., 1905, Bd. xxix, S. 13.

^ Frankel: "Lutein Cells," Cent, f. Gj'n., Bd. xv, S. 50,3.

'Russell andSchenck: "An Ovarian Sarcoma Developing from the Theca Externa of the
Graafian Follicle," Am. Jour. Obst., 1902, vol. xlvi, p. 182.
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in one part and high cylindric in another. The cell protoplasm takes the eosin

stain. The nuclei are small, oval or round, and are situated near the base of the cell.

o-i Uaavr.^'ut uttaclvhsfit

Fig. 142.

—

Parovarian Cyst Associated with Cystadenoma of the Ovary. U natural size.) (After J. E.

Stokes.)

Diseases of the Pelvic Connective Tissue and uterine Ligaments.

Varicose dilatation of the veins of the pampiniform plexus is compara-

tively frequent and may produce a tumor mass of considerable size. The affec-

tion is usually associatefl with pregnancy or the presence of large uterine or

ovarian tumors, but may also occur independently of any other pelvic disease.

Thrombosis of the varicosity sometimes occurs and calcification of the thrombi

may follow, producing phleboliths.

Hematoma of the parametrium is usually the result of childbirth and rup-

ture of the uterus. It may, however, be produced by the rupture of varicose veins.

Gebhard saw a fatal case in which there was no sign of uterine tear. Hematoma



INFLAMMATION OF PELVIC CONNECTIVE TISSUE. 207

of the vulva may also extend to the parametrium. KanaveP describes cases of

uncomplicated varicose ovarian veins, and Martin ' described a case of idiopathic

hemorrhage into the broad ligament and a case of hemorrhage associated with

retroflexion of the uterus.

Inflammation of the pelvic connective tissue (parametritis, pelvic cellulitis,

true pelvic abscess), in the absence of disease of the intraperitoneal pelvic organs, has

long been recognized by foreign writers as a comparatively frequent result of puer-

peral infection, and may also, though rarely, be caused by infected vulvar and vaginal

injuries in the non-puerperal stage. In America, jNIunde and Noble' have insisted

especially upon the importance of recognizing this affection. The inflammation

may be due to septic, gonorrheal, or tubercular infection. The infectious material

may be conveyed by the lymphatics from an infected focus in the vagina or cervix,

or may travel by way of the veins as a thrombophlebitis which usually originates

from an infected placental site.

Acute pelvic cellulitis is characterized in the early stage by a transitory con-

gestion and edematous infiltration of the tissue. This is followed by swelling and

dense induration of the parametrium and broad ligament. In long-standing

severe cases the phlegmonous infiltration spreads beneath the pelvic peritoneum,

extends posteriorly into Douglas's cul-de-sac, anteriorly into the uterovesical and

prevesical tissue, and laterally to the pelvic brim, forming a tumor mass which

rises above Poupart's ligament and the ihac crest. There is often a slight, localized

peritonitis due to the direct extension of the disease. Histologically, the early

dilatation of the blood-vessels and serous transudation are soon accompanied by a

leukocytic infiltration, hyperplastic connective-tissue proliferation, and the forma-

tion of new blood-vessels. The infection may terminate in resolution or in suppura-

tion. Very extensive pelvic exudate and intraperitoneal adhesions can be wholly

absorbed (Noble). Usually, however, a few dense fibrous bands remain and may
cause marked distortion of the position of the pelvic organs.

Suppuration of the inflammatory mass begins in several foci, which may finally

coalesce to form a single large abscess cavity. Very often there is only a small

cavity lined with necrotic material in the center of a large dense tumor mass. The
abscess may rupture into the vagina, rectum, or bladder, or it may persist for

months, or even for a year or two, slowly increasing in size on account of the hyper-

plastic connective-tissue growth. Miller^ found living streptococci in an abscess

of the left broad ligament which he opened twelve years after the infection. Gonor-

rheal and tuberculous parametritis are rare and are usually secondary to tubal

inflammation.

The differential diagnosis between parametritis and intraperitoneal inflam-

matory affections is usually readily made without recourse to abdominal section

' Kanavel: "Pelvic Inflammation," Am. Jour. Obst., vol. li, p. 480.

* Martin: Am. Jour. Obst., vol. li, p. .529.

'' Noble: "Acute Puerperal Cellulitis, etc.," Am. Jour. Ob.st., 1894, vol. xxvii, p. 447.

^ Miller, G. B.: "The Occurrence of the Streptococcus Pyogenes in Gynecological Diseases,"
Am. Jour. Ob.st., 1899, vol. xxxix, p. 780.
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if the possibility of this condition is kept in mind during the examination; the

situation of the mass, and the infiltration of the paravaginal and paracervical

tissue, are distinctive.

New growths of the parametrium include simple cysts, dermoid cysts, fibroma,

myoma, lipoma, hypernephroma, and sarcoma.

Accessory suprarenal bodies are comparatively frec|uent in the broad ligament

and are usually found as multiple small nodules situated on the free border of the

peritoneal fold along the course of the ovarian vessels. Histologically, they consist

of a central blood-vessel surrounded by a vascular network, the meshes of which

contain the characteristic adrenal cells. These bodies, according to Rossa,' may

be the origin of some of the small subserous cysts on the posterior surface of the

broad ligament, and v. Rosthorn " believes that both the cystic and solid tumors

developing in the outer portion of the broad ligament may be derived from the

accessory suprarenal bodies.

Cysts of the broad ligament are frequent. The majority are small, but some

are of very large size. The large parovarian cysts have been considered separately.

The origin of many of the small cysts is obscure. Some are lined with endothelium

and are probably simple lymphangiectases. Others are lined with epithelium of

variable appearance. In some the cells are cuboid, others cylindric, and some

ciliated. The walls consist of fibrous tissue, with sometimes a variable amount of

smooth muscle. Kossmann ascribes these cysts to accessory tubes, or Nebentuben,

hence to the Miillerian ducts. Handly believes that the cysts of the broad ligament

situated above the Fallopian tube arise from accessory tubes. Gebhard agrees

with Fabricius that the small cysts, lying too far from the parovarium to be related

to it, arise from inclusion of germinal epithelium.

Dermoid cysts develop in the subperitoneal connective tissue and never be-

tween the folds of the broad ligament (Gebhard). They are simple cysts, contain-

ing sebaceous material and rarely hairs and bone. They are quite distinct from

the ovarian embryomata, and originate from inclusion of ectoderm (Sanger^). J.

Riddle Goft'e^ describes a teratoma of the broad ligament observed in a young girl.

Myoma and fibroma are the most common solid tumors of the broad ligament.

The myomata in many cases are probably uterine tumors which have developed in

the broad ligament and have become separated from the uterus.

Lipoma of the broad ligament is rare. Campbell ' described a case in which

the tumor reached the umbilicus. According to this writer the lipomata develop-

ing in the broad ligament are benign tumors, in contrast to the retroperitoneal

tumors, which are usually malignant.

Sarcoma may develop from the pelvic connective tissue as a secondary change

' Rossa: "Accessory Suprarenal Bodies," Arch. f. Geb. u. Gyn., Bd. Ivi, S. 296.

^ V. Rosthorn: "Krankheiten des Beckenbindegewebes," Veit's Handbuch, Bd. iii-2, 1 abt.

' Sanger: "Dermoid Cysts of the Broad Ligament," Arch. f. Gyn., Bd. xxxvii, S. 100.

' Goffe, J. Riddle: "Teratoma of the Broad Ligaments," Am. Jour. Obst., May, 1904.

' Campbell: "Lipoma of the Broad Ligament," Brit. Med. Jour., 190.3, vol. ii, p. 139.
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in a myoma, or from accessory suprarenal bodies. Gebhard described a circumscribed

tumor, the size of a small infant's head, which had developed between the folds of

the broad ligament. It presented a brownish-red appearance and was infiltrated

with numerous hemorrhages. Macroscopically, the tumor consisted of small round

cells. The myosarcomata are probably often primarily uterine tumors.

Echinococcus disease of the female pelvic organs attacks most frequently the

pelvic connective tissue, and especially the retrocervical, orprerectal, tissue (Freund).

The cyst, which may be as large as a child's head, is surrounded by a zone of chronic

inflammatory tissue. The cyst may rupture into the peritoneal cavity, or may
empty itself into the rectum, vagina, uterus, or bladder. Retrogressive and degen-

erative processes—calcification, suppuration, or putrefaction of the contents—may
occur, or even absorption of the dead vesicles. The disease is usually mistaken

for an ovarian cyst or a myoma of the uterus, and must also be differentiated

from parametritis and pelvic hematocele.

ROUND LIGAMENT.

The round ligament is seldom the seat of primary disease, although often sec-

ondarily invaded by extension from the uterus. The primary diseases most fre-

quently noticed are hemorrhage and benign tumors.

Hemorrhage into the substance of the ligament may result in the formation of a

hematoma of considerable size in the inguinal region or surrounding the intra-

pelvic portion of the ligament. The etiology is obscure.

Adenomyomata, identical morphologically with the adenomyomata of the uterus,

have been described by several writers, notably CuUen,' Pfannenstiel,' Bluhm,^

and Blumer.^ The tumor may develop in either the intrapelvic or vulvar portion

of the ligament, or within the inguinal canal. In CuUen's case adenomyomata were

present in both round ligaments. In Blumer's case the tumor was cystic, and in

this case as well as in Cullen's the presence of blood pigment in the glands and

in the stroma was noted. The origin of these tumors is obscure; their situation

suggests a Wolffian body origin.

Pure fibromata and myomata are rare in the distal portions of the ligament,

but the latter are frequently found a short distance from the uterus and are prob-

ably often merely displaced there. Amann'' has operated upon three cases of

fibroma of the round hgament; in one case the tumor was bilateral.

" CuUen: "Adenomyoma of the Round Ligament," Johns Hopkins Hospital Bull., 1896.

' Pfannenstiel: "Leber die Adenomyoma des Genitalstrang," Verhand. der Deutsch. Ges-
sellsch. f. Gyn., 1897.

^ Bluhm, Agnes: "Zur Pathologie des Lig. rotundum Lteri," Arch. f. Gyn., 1898, Bd. Iv, S. 647.

*Blumer: "A Case of Adenomj'oma of the Round Ligament," Am. Jour. Obst., 1898, vol.

xxxvii, p. 373.

* Amann: "Fibroma of the Round Ligament," Frommel's Jahrbuch, 1904.
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CHAPTER IV.

MEDICAL GYNECOLOGY.

By Charles P. Noble, M.D., and Brooke M. Anspach, M.D.

INTRODUCTION.

To value operative treatment only in gynecology, is an error, which perhaps

has been frequently made in recent years. On general principles, operative treat-

ment should never be selected when non-operative measures will give results equally

as good. The selection of operative or of non-operative measures in a given case

depends upon the nature of the condition and upon the social position of the patient.

In many gynecologic diseases nothing but operation can be considered. In

others, the patient may be allowed to choose between the non-operative and the

operative plan of treatment. The choice will sometimes depend upon the amount

of time at her disposal. In still other cases the medical and the operative plans

of treatment must be combined to secure the best result. The present chapter,

on Medical Gynecology, has been written to supply the information needed by

the family physician for his practical work. For this reason the scope of the chapter

has been broadened in a few particulars, encroaching somewhat upon the field

of obstetrics, in dealing with puerperal and pelvic inflammation.

As the use of drugs in gynecologic affections does not present any pecuharities,

it will be considered in conjunction with those local measures which are commonly

employed in gynecologic practice. Only such means of local treatment will

be considered as are of real value.

PRINCIPLES AND ARMAMENTARIUM OF LOCAL TREATMENT.

To cari-y out the measures which are serviceable in gynecology, the physician

will need to acquaint himself with certain principles which govern them, and with

the instruments and the apparatus which are required.

Asepsis in Gynecologic Examination and Treatment.—At the present

time it is hardly necessary to dwell upon the importance of asepsis in all forms of

surgery, be it major or minor. Every physician of intelligence and of conscience

will take care lest he unwittingly deposit infection in an operative area. Although

there are few gynecologic maneuvers in office practice which are capable of being

the means of implanting an infection which will immediately endanger life, a careless

or a slovenly regard for aseptic usage may transmit a troublesome infection from

one patient to another, or may seriously interfere with the efficacy of the treatment.

The latter statement is especially true in cases where the treatment is directed

210
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against a chronic infection. If a new infection is possible at each treatment,

the resuh is not hkely to be good.

Although in the better grade of practice very few of the venereal class of disorders,

except gonorrhea, are encountered, it is a very great misfortune and an inexcusable

error on the part of the physician if he becomes the agent in transmitting any of

these diseases from one patient to another. And although syphilis and chancroid

are rare in the upper classes, it is possible for them to occur in any walk of life.

Except, therefore, in the maneuvers of local treatment which are especially dangerous

—the aseptic details of which will be fully described—the aseptic measures which

the gynecologist employs in his office work will serve especially to avoid the convey-

ance of infection from one patient to another.

Sterilizing Apparatus.—The instruments employed in the examination or

treatment of gynecologic patients should be prepared for use by boiling them for

five minutes in a 1 per cent, carbonate of soda solution. For this purpose a sterilizer,

such as that shown in Fig. 3, is suitable. The instruments may be cooled

by immersion in cold sterile water. After using they should be thoroughly

scrubbed with hot water and liquid soap and then boiled as before. If the

instruments are disinfected in the above manner, and are laid away wrapped

in a clean towel, or otherwise protected from dust, they may be used for the

ordinary examinations without any further preparatory sterilization. For the

disinfection of dressings, tampons, lubricants, etc., a portable sterilizer, as

shown in Figs. 1 and 2, will answer every purpose. The sterilized articles should

be stored in covered jars or in some other way protected from contamination.

Lubricant.—Sterilized petroleum jelly of the finest grade makes a very satis-

factory lubricant and one that protects the fingers better than any other. The
difficulty sometimes experienced in removing an oily substance from the hands,

and the frequency with which portions of it will be left about the roots of the finger-

nails, have been urged as objections to petroleum as a lubricant. A very satis-

factory lubricant and one that is easily removed from the hands is composed of

Gum tragacanth gr. cccxlviij

Carbolic acid iw xxxij
Glycerin f .0 iij

Water sufficient to make f o xxxij

Whatever lubricant is selected should be sterilized and kept in a closed vessel.

A small portion of it may be poured upon the fingers as required. The fingers

should never be stuck into the lubricant, unless a little of it is placed in a glass

or porcelain cup which is changed for each patient. This is more expensive than

the method first suggested.

Preparation of the Patient for Examination.—An empty bladder, an empty
rectum, and a well relaxed abdominal wall are essentials for a satisfactory pelvic

examination. The external genitals should not be cleansed until the examiner

has inspected them. After the visual examination, any discharge should be care-

fully wiped away with pledgets of cotton before the finger is introduced into the
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vagina. In the presence of acute vulvitis, digital examination should be

avoided.

When digital examination of the rectum follows the vaginal examination,

care should be taken that any discharge which has escaped from the vagina is

wiped away from the region of the anus and the perineal body.

Preparation of the Examiner's Hands.—The hands are washed with hot

water and soap, dried upon a fresh towel, and anointed with a sterile lubricant.

Whenever, for any reason, there is a probability of venereal disease, and in

patients who are uncleanly, the examiner should protect the vaginal hand with a

rubber glove; the abdominal hand usually needs no protection.

When rectal palpation is desirable after vaginal examination, the glove should

Fig. 143.

—

Office Examimx<. Table.

be changed for a fresh one, or a rubber finger-cot may be used. The latter does

not protect the base of the examining finger, and if there are any evidences of in-

fection the glove should be chosen. Rectal examination is always to be preferred

to vaginal examination in young and unmarried women, and the finger should

always be protected in making it. Gloves and finger-cots, after soiling, should be

thoroughly washed, then tioiled, dried, and powdered. They should be kept

wrapped in a clean towel, and may be used when needed without any further

preparation. A small amount of talcum powder will assist the examiner to draw

the glove upon his hand. After the examination of septic cases, when gloves are

not used, the hands should be thoroughly disinfected with a solution of bichlorid

of mercury (1 : 1000), after washing them with soap and hot water.
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Position for Local Treatment and Table.—The dorsal position is used in

routine practice; occasionally the knee-chest or the Sims position is employed.

An examining table is more satisfactory than a chair. The table should be 3

feet high, 3^ feet long (Fig. 143), and slightly lower at the head than at the foot.

For a routine examination or treatment the feet are most conveniently held upon

a transverse bar of wood, which is fastened to longitudinal pieces on each side.

Fig. 144.

—

Knee-chest Position (Fowler).

Fig. 14.5.

—

Sims' Position (Fowler).

pulling out of the foot of the table like a drawer. When a more prolonged treatment

is required, or if complete relaxation of the abdominal muscles is desirable, the

feet are elevated in stirrups and the buttocks are brought well over the edge of the

table. The supporting rods must be at the very end of the table and the feet

must be secured in the stirrups, to the inner side of the supports. In this way
the feet are brought nearer together while the knees fall further apart, thus relaxing

the abdominal muscles. In the treatment of retroversion by means of tampons
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and pessary, the knee-chest position (Fig. 144) offers many advantages. Although

this position is at first decidedly disagreeable to patients, it becomes less so when

they have assumed it several times. The knee-chest position is not always correctly

taken. If upon the introduction of the Sims speculum and the retraction of the

posterior vaginal wall the vagina does not become distended, either the assumption

of the position is faulty or there are pelvic adhesions. Care should be taken to see

that the spinal column is relaxed and bent forward. The chest must be brought

in contact with the table and the thighs must be vertical. Sims' position (Fig. 145)

may be substituted with advantage for the knee-chest position in a limited number

of cases when, for any reason, the latter is unsuitable. The patient lies upon the

left side with the left arm behind her; the trunk is rotated so that the front of the

chest lies in contact with the table; the thighs are flexed at right angles to the

abdomen and the legs at right angles to the thighs. The right thigh is then fle.xed

more than the left so that the right knee lies above the left. A cushion placed

beneath the buttocks increases the inclination of the pelvis and may be of consider-

Fk;. 145 —Sims' Speculum.

able assistance. Before attempting either the Sims or the knee-chest position, the

patient must remove her corsets and loosen all bands about the waist.

Specula.—Sims' specula of two sizes, a bivalve and a trivalve speculum, and a

large size Kelly cystoscope, are needed. The Sims speculum (Fig. 146) is used (1)

to inspect the cervix and the vaginal walls; (2) to apply tampons with the patient

in the Sims or in the knee-chest posture; and (3) to adjust a pessary. The bivalve

or the trivalve speculum is used for inspection of the cervix and the vaginal walls

and in the application of tampons and direct local treatment. The large size

Kelly cystoscope is of advantage in virginal or nulliparous women for inspection

of the vaginal vault and the cervix. There are various patterns of bivalve and

trivalve specula on the market. The authors have found Howard's bivalve (Fig.

147) and Nott's virginal trivalve (Fig. 148) specula especially serviceable. Graves'

bivalve speculum may also be used. Goodell's bivalve speculum is rather com-

plicated.

The bivalve or the trivalve speculum is introduced with its blades closed, well

lubricated, and in the oblic|ue axis of the vagina. It is well to make a digital

examination just before introducing the speculum in order to determine definitely



FORCEPS. APPLICATORS. 215

the position of the cervix and the area to be inspected. The specuhim can then

be directed toward that part. When introcUicing tlie .Sims specidnm with the pa-

tient in the knee-chest or in tlie Sims position, the blade of tlie instrument should

be introduced with its transverse diameter in the oblique diameter of the vagina.

After introducing the blade to its full length, the instrument should be rotated

until the convex surface of the blade is applied to the posterior vaginal wall, when

traction backward should be made.

Forceps.—Applicating or dressing forceps with locking handles (Bozeman's

Fig. 147.—Ho\YAnD's Bivalve Speculum.

Fig. 14S —Nott's Triv.^lve Speculum.

Uterine dressing forceps, Fig. 149, is the best pattern) are useful in applying
tampons and in cleansing the cervix, vaginal vault, etc., of discharges.

Applicators.—For the application of various preparations to the vaginal
vault and the cervix an ordinary nasal applicator may be used. Better than any-
thmg else are small slivers of wood (toothpicks) wrapped at the end with cotton.

These may be held in the jaws of the applicating forceps. They should be
burned after using. Intrauterine applications should be made only in a limited
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class of cases, such as will be described in a subsequent section (the Treatment of

Endometritis, page 266).

Double Tenacula.—A double tenaculum (Fig. 29) is often required in making a

pelvic examination to draw the uterus within easy reach of the palpating finger. It is

useful also to steady the uterus in making applications to the cervical canal, etc. A
single tenaculum may be used for this purpose, but it is less satisfactory (Fig. 152).

Fig. 149.

—

Bozj-:m.\x's Uterine Dressing Forceps.

Fig. 150.

—

Noble's Wh.^lebone Applicator.
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Fig. 151.

—

Applicators axd .Applicator Handle.

y'^

Fig. 153.

—

Gl.as.s Douche Nozzle.

Fig. 152.

—

Single Tenaculum. Fig. 154 —Glass Douche Nozzle.

Douche Nozzle.—Douche nozzles should be of glass (Figs. 153 and 154).

The end should be bulbous and closed, and the perforations should be at the sides.

There should be no terminal opening directly in the axis of the nozzle. In this

way the danger of forcing a solution directly into the cervical canal is avoided.
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An intrauterine douche nozzle for the uterus itself is scarcely ever required

in oifice practice. For washing out any other cavity it is valuable. Fritsch's

modification of Bozeman's model (Fig. 43) is the best.

Syringes.—A fountain syringe, and a hypodermic syringe with a blunt-pointed

needle, are sufficient. A piston syringe should not be used to give douches. Intra-

uterine injections should not be employed in office practice. The hypodermic

Fig. 155.

—

Cottox Vaginal Tampons.

syringe with a blunt needle is useful in the treatment of infections localized in Skene's

tubules, Bartholin's glands, or the urethral crypts. Emmet ' believes that a vaginal

douche given with a bulb syringe is more efficacious, in the treatment of pelvic

congestion and of pelvic exudate, than one with the fountain syringe. He says

that a steady stream is never as serviceable as an interrupted current from a
Davidson syringe. He claims that, in addition to the heat of the water, the

' Emmet, Thomas Addis: "The Principles and Practice of Gynecology," Phila., 1884.
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intermittent jet from tiie syringe acts as a stimulus which excites the blood-vessels

to contraction.

Douche-pan.—The best form of douche-pan is rectangular in shape and

of equal depth throughout. It should hold at least one gallon. There should

be ample provision for the support of the buttocks.

Vaginal Tampons.—Tampons are made of absorbent cotton (Fig. 1.55), or of

lamb's wool, or of both (Fig. ISC)). For the simple application of medicaments a

tampon of absorbent cotton will suffice. If it is desirable that the tampon should

exert pressure or support, it should be reinforced with lamb's wool. The plain

absorbent cotton tampon is made by rolling a flat piece of absorbent cotton, of an ob-

long shape, about a string and then bringing the ends of the cotton roll together by

tying the string. In this way the string is buried in the cotton and all of the latter

is securely attached, and there is no danger that when the patient attempts to

remove the tampon some of it will be left behind. The lamb's wool tampon is

Fig. 156.

—

Lamb's "Wooi, .vnd Cotton' Vagin'ai, Tampon.

made by taking a strip of absorbent cotton and one of lamb's wool, tying them

together in the middle, and folding them so that the lamb's wool lies within the

cotton. Tampons, especially those used in the treatment of retrodisplacement,

should be varied in size to suit the requirements of the individual patient. They

can be made up as the occasion demands, or several sizes can be kept on hand.

For the purpose of applying a medicament the tampon is soaked in the solution

(simple cotton tampon) or filled with it (lamb's wool tampon), and applied directly

to the desired area through a speculum. The tampon is held in place by means

of a dressing forceps while the speculum is withdrawn. The patient should always

l)e informed of the presence and the number of the tampons. The string attached

to the tampon facilitates its removal; it should be left hanging from the vaginal

outlet. The tampon should never be left in place for more than twenty-four

hours. After its removal a cleansing douche should be given.
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Electric Outfit.—Galvanic Current.—Neither of the authors has had much

experience with electricity in the treatment of gynecologic affections.

The essentials for gynecologic treatment are a very strong current (20 to 100

miUiamperes), a very smooth one (with the almost complete avoidance of shock),

and the direct apphcation of the active pole to the part which it is desired to

affect. The female pelvic viscera are well adapted to electric treatment

because the current can be confined to certain regions; the diseased tissues can be

reached directly by the electrode;

the pelvic organs have a low elec-

tric sensibility, and high currents

may be used without much pain.

The effects of a galvanic current are

spoken of as polar, interpolar, and

general. The positive pole is seda-

tive in its action and produces con-

striction of the blood-vessels in its

vicinity. The negative pole is irri-

tant and has a vigorous vasodilator

eifect. The general effect of the

galvanic current is said to be tonic,

and the interpolar effect is spoken

of as electrolysis and cataphoresis.

Apparatus.—For the application

of galvanism to the uterus a portable

or a wall-cabinet battery is recjuired which is capable of generating a current of 100

miUiamperes. The battery should be provided with a milliamperemeter in order

to measure the current accurately; a rheostat, by which the strength of the current

can be governed; and a commutator, to permit a change of poles without removal

of the electrodes. The intrauterine electrode is made of material that can be

thoroughly sterilized by boiling or by immersion in a 1 : 500 solution of formalde-

FiG. 157.

—

Abdomin.\l Electrodes.

Fig. 158.

—

Intrauterine Electrodes.

hyd. The external electrode consists of a sheet of metal, 6 by 4 inches in size,

covered with quilted gauze (Fig. 157). The intrauterine electrode is protected

along its butt and shank by a ruljber tubing or by gutta-percha (Fig. 158).

The patient is prepared for the application of an electric current by a thorough

evacuation of the bowels and the bladder, and by the removal of the corset and the

loosening of any undergarments which would hinder direct application of the ex-

ternal electrode to the abdominal skin. Before making the application the vagina
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and the cervix should be exposed by means of the bivalve speculum, and the entire

vaginal vault and the cervix should be thoroughly scrubbed with green soap and hot

water. This is rinsed out with sterile water and the vagina is packed with pledgets

of cotton, soaked in bichlorid solution (1 : 2000). The pledgets are left in place for

five minutes, while the operator prepares the battery for use, attaching the electrodes

and applying the external one to the surface of the hypogastrium. The wet bichlo-

rid cotton is now removed from the vagina and the cervix is wiped off with sterile

water. The active electrode, or the one which is to be introduced into the genital

canal, is rinsed with sterile water. If the applica-

tion is to be made to the interior of the uterus, the

electrode must be introduced, under full sight,

directly into the cervical canal. It may be neces-

sary to catch the cer^'ix with a tenaculum, to

steady it and straighten out the canal, during the

first few applications. Usually hereafter the tenac-

ulum will not be needed. A current of from .30 to

50 milliamperes should be used for five minutes.

Fig. 159.—Smith-Hodge Pessahy. The application should be employed several times

a week for several months. The abdominal surface

beneath the external electrode may exhibit considerable irritation of the skin after

an application. The skin may be very much reddened and show a number of

minute vesicles. These usually disappear in a few hours and leave no permanent

marks. The intrauterine electrode has a more or less similar local effect. Actual

destruction of the tissues is not met with except in the use of a current stronger

than that mentioned, and it is not advisable to carry the process to such an

e.xtent.

Faradic Current.—In using the faradic current one pole is applied inside the

Fig. 160,

—

Hodge Pess.\ry. Fig. 161.

—

Emmet Pessary.

vagina or the uterus: the other is placed upon the abdomen. A bipolar electrode is

useful in which the negative and the positive poles are placed in the same electrode,

with a band of non-conducting material between them. In this way the current is

limited, more strictly, to the tissues it is desired to affect and there is less pain. The

faratlic current may be applied three times weekly, or even daily, each sitting last-

ing from ten to thirty minutes. The electrode is first introduced; the current is then



APPARATUS. PESSARIES. 221

opened slowly, and gradually closed before the electrode is removed. This is

necessary in order to prevent pain.

Apparatus.—For the application of the faradic current a faradic battery, vtrith

either dry cells or a wet cell, and with provision for securing either the primary or the

secondary current, and either rapid or slow interruptions, and also with a commu-

tator, should be selected. The primary current is useful in stimulating muscles

to contract; the secondary, in lessening pain.

Pessaries.—Four varieties of pessaries are sufficient for practical purposes.

There is an endless numl^er on the market. The pessaries of the Smith-Hodge,

Hodge, and Emmet types are the most servicealjle (Figs. 159, 160, and 161).

Ring pessaries made of hard rubber and of soft rubber sometimes prove useful

(Figs. 162 and 16-3). The Smith-Hodge pessary is the one usually employed for

retroversion. The ring pessary is employed in cases of prolapsus or retroposition,

in which the perineal floor is relaxed so that the ordinary pessary is not retained.

The ring pessary is held in place by the rami of the pubes, and answers the pur-

pose of supporting the bladder and the uterus in some cases in which an opera-

tion is unadvisable. The Emmet pessary is like the Smith-Hodge pessary in

Fig. 162.

—

Hard-rubber Pessary. Fig. 163.

—

Soft-rubber Pessary.

form, but the posterior bar is not so high and the anterior bar is broader. It is to

be preferred to the Smith-Hodge pessary whenever it will retain the uterus in

good position, because on account of the lower posterior bar it is less likely to

overstretch the uterosacral ligaments. The Hodge pessary differs essentially

from the Smith-Hodge only in having a broader anterior bar. It should be

selected when the perineal floor is slightly relaxed, because the anterior bar is

broader than the anterior bar of the Smith-Hodge pessary and is less apt to slip

through the relaxed introitus.

There are certain general principles to be observed in the use of the pessary.

A pessary must not he used for the purpose of exerting any pressure. In a case

of retroposition the uterus must be replaced before the pessary is introduced.

The instrument maintains the uterus in its normal position by the constant gentle

traction it exerts on the uterosacral ligaments. It is reprehensible to use a pes-

sary for retroposition of the uterus unless the organ can be replaced and can be re-

tained in its normal position without exerting any force. A pessary should never be
used in the presence of any intrapelvic lesion in which the upper bar of the pes-
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sary would come in contact with, or exert pressure upon, the ovaries or the tubes.

Thus, if the ovary is prohipsed, unless it moves out of harm's way when the uterus

is replaced, the pessary should not be used. Enlargement of the ovary to any

considerable extent, pelvic inflammatory (hsease, hydrosalpinx, pyosalpinx, and

new-growths of any kind, are all positive grounds upon which to exclude the use of

the pessary.

A pessan/ sliould only he introduced during pregnancy to prevent incarceration

or the recurrence of retroversion or of prolapsus. Pessaries introduced before

conception occurs may be retained during the early months of pregnancy or imtil

the fundus rises well above the pelvic brim.

A pessary should always be fitted to the individual case. (See Treatment of

Retroposition, page 273.) This is a very important point, and many failures are

due to a careless selection of the pessary in a given case. When introduced the

pessai-y should be large enough to be well supported by the structures of the pelvic

outlet, and yet it must not be large enough to exert any considerable pressure upon

the rectum, tlie urethra, or the vaginal walls. If the finger can without difKcultv

be passed between the pessary and the vaginal wall on every side, it may be taken

as an indication that the pessary is not too large. The patient is directed to return

to the physician within twenty-four hours after the first introduction of the pessary.

If at that time the uterus is found in good position, if the patient has not experienced

any pain, and if the finger can still be passed entirely around the pessary, then it

may be taken for granted that the proper size has been selected. Should the con-

trary be true, the pessary must be removed at once and a refitting made. After

the patient has been satisfactorily fitted she should be informed that if at any time

there is pelvic pain or an unusual vaginal discharge, she shoidd immediately return

to the physician; or, in case that is impossible, she herself should remove the

pessary.

Tlie pessary shoidd be taken out for cleansing at least once every six tveeks. It

may be left out for several days. If then the uterus is found to have resumed an

abnormal position, the pessary must be reintroduced. After six months of such treat-

ment if the uterus still assumes a faulty position when the device is removed, the

prospect of a cure by means of the pessary will be remote, and a choice between an

operation and the permanent use of the pessary must be made. The patient should

be instructed to take a vaginal douche, for the purpose of cleanliness, at least three

times weekly during the time the pessary is in position. A daily douche is advis-

able if there is any vaginal discharge. An excellent douche consists of borax and

bicarbonate of soda, of each half an ounce, dissolvetl in two quarts of Iwiled water.

The use of any powder in douches while a pessary is in position has been condemned

on the ground that the pessary will become incrusted with a deposit of the salt

used and irritate the vagina. If the pessary is removed and cleansed every four

to six weeks this will not happen. The typical conditions under which the pessary

may be employed include a normal pelvic floor, and the absence of disease of the

ovaries, tubes, and pelvic peritoneum. AVhen the pessary is employed under
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other circumstances it is but a makeshift form of treatment and will have corre-

spondingly bad or poor results.

Pelvic Massage.—Thure Brandt' devised and elaborated a sy,stem of pelvic

massage and various movements of the extremities and the trunk which were

directed against many varieties of pelvic disorder. His system received consider-

able attention for a time, but it has gradually become almost obsolete in this country.

The authors believe that in a very few carefully selected cases, as hereinafter

described, pelvic massage may be of service. It cannot be applied properly by

any one who is not a skilful gynecologist. An ordinary masseur or masseuse, unless

she devote a considerable time to the study of pelvic examinations, would be abso-

lutely unfitted to practise this form of massage. The authors believe, moreover,,

that deliberate seances of pelvic massage may lead to sexual excitation. It is,

therefore, not recommended for general employment.

Olshausen" has given a reliable and trustworthy estimate of this treatment. He
says that the claims of Brandt and the other advocates of pelvic massage are

exaggerated. He draws a line of distinction between bimanual efforts at replace-

ment of the uterus, or bimanual traction, and pelvic massage. By massage he

understands a series of movements directed against an organ or an area which

produces its effect by restoring the muscular tone of the part, or by the removal

of exudates following an increased flow of blood. Olshausen believes that massage

will be efficacious in puerperal cases of retroversion, when the uterus is heavy and

congested. Cellular pelvic exudates, he says, are amenable to massage after all of

the inflammatory symptoms have sidisided. In a general way, Olshausen con-

cludes that, except for old cellular pelvic exudates and uncomplicated puerperal

retroposition, massage is of no use. The authors fully agree with him.

MENSTRUATION.

Menstruation (menstruus, " monthly") is a complex process whose most obvious

sign is a periodic discharge of blood from the uterus. Menstruation occurs during

the reproductive period and its onset and its cessation mark the beginning (puberty,

pubes, grown to maturity) and the end (menopause, /ir;v£f, menses; Tuauatc, ces-

sation) of this part of a woman's life. The age of puberty is influenced by climate,

race, social position, and mode of life. According to Englemann,^ the idea that

menstruation begins very early in the tropics (nine to ten years) and very late in

the far north (eighteen to twenty years) is a fallacy. From an analysis which he

has made of sixty thousand cases, he finds that puberty begins Cjuite as early among
the Esquimaux as among the inhabitants of tropical countries. The negro maiden
of Somaliland develops at sixteen, just as late as the I^aplander and the Samoyed;
and Esquimaux women become mothers at the age of twelve, just as early as the

' Brandt, Thure: "Behandlung weiblicher Geschlechtskrankheiten," Berlin, 1891.

'Olshausen, R.: "Zur gynakologischen Massage," Centralbl. f. Gynak., 1901, Nr. .3.

Englemann, G. J.: "Das Alter bei der ersten Menstruation am Pol und am Aquator,"
Centralbl. f. Gynak., 1902, Nr. 46, S. 112.5.
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Hindu women. While higher temperatures favor early menstruation and lower ones

have the opposite effect, this variation is seen more often in the distant parts of the

same zone than in the extreme zones, like the tropical and the arctic. Thus, in

the south of Europe puberty appears earlier than in the north. In the United

States puberty appears at an average of about fourteen years; to the south some-

what earlier; to the north somewhat later. The early appearance of puberty in the

polar regions is explained l)y the oily diet of these people, whereas the sluggish

hal)it of the ecjuatorial inhabitant accounts for its non-appearance there at an

early date. The menstrual flow occurs periodically, usually at an interval of

twenty-eight days. It consists of blood mixed with the excretions and the desqua-

mated surface epithelium of the endometrium. Being intimately mixed with

mucus, menstrual blood shows no tendency to clot. From the studies of West-

phalen,' Mandl," and his own, Gebhard ^ concludes that at the time of menstrua-

tion there is a passage of red and white blood-cells—whether by diapedesis or by

rhexis it is not known—through the endometrial capillaries. This blood collects

in the superficial part of the endometrium beneath the surface epithehum, through

which it finally passes, detaching the epithelium here and there and carrying away

small portions. The amount of menstrual blood lost at a single period is said to

average 4 to 6 ounces. The flow lasts on the average for from three to five days;

it may vary between one and eight days.

In regard to the regularity and the duration of menstruation and the amount

of the menstrual flow, it may be said that every woman is more or less peculiar to

herself. Thus, the menstrual interval may vary between three weeks and a full

calendar month, and the length of the period and the amount of blood lost may be

above or below the average. The customary peculiarities in the individual are

spoken of as the menstrual habit, and this should always be considered in estimat-

ing the significance of menstrual symptoms. Menstruation does not always appear

as a well-established function from the start. After its first appearance several

months or even a year or more may elapse before it becomes periodic and regular.

The process of menstruation is complex. Although in the most robust type of

women the menstrual flow is its only evidence, in many women there are prodro-

mal and coincident phenomena. "\^on Ott^ has found that metabolic activity is

increased just before menstruation; it diminishes during the first few days of the

flow, and becomes normal after the cessation of it. The recognizable manifesta-

tions of this comprise increased functional activity of the muscular, respiratory,

circulatory, and nervous systems before the menstrual flow begins. After the

' Westphalen, Friedrich: "Zur Physiologie der MenstriKition," Archiv. f. Gynak., Bd. lii,

S. 35.

- Mandl, Lud\Yig: "Beitrag zur Frage des Verhaltens der Uterusmucosa wiihrend der Men-
struation," Ibid., Bd. lii, S. .5-57.

^ Gebhard, C: "Ueber das Verhalten der Uterusschleimhaut bei der Menstruation," Zeitschr.

f. Geburtsh. u. Gyniik., Bd. xxxii, S. 296.

' Von Ott: "Gesetz der Periodicitat der physiologischen Funktion im weiblichen Organis-
mus," Bericht iiber die Verhandlung des X Intern. Med. Congress, Berlin; Centralbl. f. Gjmak.,
1890,Beilage, S. 31.
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flow there is a relative decrease. During the menstrual flow the patient may com-

plain of lassitude, headache, pain in the lower abdomen or in the back and legs.

The breasts may be engorged and painful. There is often some perversion of

taste and of the other senses. Various neuroses may become manifest, and spots

of pigmentation may appear upon the face. The widest variation of these symp-

toms may obtain, depending upon the temperament and the physique.

Precocious Menstruation.—Menstruation is spoken of as precocious when it

occurs before the usual period of puberty. The irregular hemorrhages from the

uterus which are sometimes seen during the first few weeks of life, and which may
recur several times, cannot be regarded as precocious menstruation. In true

precocious menstruation the hemorrhage occurs at regular intervals and the indi-

viduals show physical and mental indications of sexual maturity beyond their

years. The occasion of this condition is apparently a hyperplasia of the ovaries.

It has sometimes accompanied hydrocephalus, rickets, and sarcoma of the ovary.

Ploss^ has collected forty-four cases, the youngest patient being two months old.

Delayed Menstruation.—Menstruation is spoken of as delayed when its onset

does not occur until after the usual age. This really constitutes one of the forms of

amenorrhea.

Pathology of Menstruation.—The relation between menstruation and ovu-

lation is a close one. Leopold and Mironofl^^ have made extensive observations

upon this subject. They examined 42 cases at operation or at autopsy, and found

that in 30 ovulation and menstruation were synchronous. In 10 instances ovula-

tion had not occurred at the time of the menstrual period. Arnold^ also found

that ovulation did not always coincide with menstruation; in but 39 out of 54

operative or post-mortem cases was there a fresh corpus luteum at the close of the

menstrual period. As an instance of the fact that ovulation may take place without

menstruation, Stengel * reports a case of pregnancy and childbirth in a woman,

aged twenty-one, who had never menstruated. The woman was in robust health

and had been married three years when conception occurred. Ovulation evi-

dently occurred in this case without menstruation. As a further example of this

it may be noted that pregnancy frequently occurs during lactation when the periods

have been entirely absent. Gebhard^ relates a case of Kronig's in which con-

ception occurred four days after labor. It may, therefore, be said that as a rule

menstruation and ovulation are synchronous, but that menstruation may occur

alone without coincident ovulation, and that ovulation may take place without

'Ploss, H.: "Das Weib in der Natur und Volkerkunde," Bd. i, Aufl. viii, S. 414; Bearbeitet
von Max Bartels, Leipzig, 1905, Th. Grieben.

^Leopold, Prof. u. Mironoff: "Beitriige zur Lehre von der Menstruation und Ovulation,"
Archiv. f. Gyn., Bd. xlv, S. 506.

^ Arnold: "Ueber das zeitlichen Verhaltnis der Ovulation zur menstruellen Blutung," Inaug.
Dissert., Wurzburg, 1897.

' Stengel, Alfred: "Ovulation and Menstruation," University Med. Magazine, Feb., 1891,
vol. iii. No. 5, p. 233.

' Gebhard, C. : "Die Menstruation," Veit's Handbuch der Gynakologie, Bd. iii, Heft 1,
S. 18.
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menstruation. Menstruation is, however, dependent upon the activity of the

ovary, and unless folhcle-bearing tissue is present in the ovary of the individual,

menstruation will not occur. The observations of Clark' upon the ovary show

that menstruation begins at the time when the Graafian follicles in their develop-

ment approach the surface of the ovary and rupture into the free peritoneal cavity.

When there are but a few follicles left in the ovary, and the organ has become

almost entirely a mass of scar tissue, menstruation ceases. It cannot be denied

that both ovulation and menstruation are governed by a common influence. It is

certain that menstruation ceases if the ovaries are removed, and the metabolic

activity of the ovaries, whatever that may be, is essential to it.

The menstrual flow is the most obvious of the menstrual phenomena and has the

greatest significance. Ordinarily, it may be said that the woman who menstru-

ates is capable of conception, and vice versa. Both ovulation and the menstrual

flow depend immediately upon an intense congestion of the ovaries and of the

uterine mucosa. In the first the increased tension results in the bursting of the

Graafian follicle; in the second it results in the menstrual diapedesis. The men-

strual flow is modified by abnormalities both in the uterus and in the ovaries. If

the uterus be imperfectly developed, the diapedesis will be correspondingly afl^ected.

If the ovarian tissue is not normal, the physiologic impulses of menstruation are

faulty and the process is variously modified.

AMENORRHEA.

An absence of the menstrual flow during the reproductive period, excepting

during pregnancy or lactation, is pathologic and is spoken of as amenorrhea.

When the vaginal or the uterine outlet is occluded (congenital or acquired stenosis)

there may be no external evidence of a menstrual flow even though it has occurred.

In such cases the menstrual fluid is pent up within the genital canal. This condi-

tion may be spoken of as pseudo-amenorrhea. True amenorrhea depends upon,

first, anatomic defects; second, constitutional diseases; third, psychic influences.

Amenorrhea is permanent when it has an anatomic basis. Otherwise it is transi-

tory.

Amenorrhea Due to Anatomic Defects.—Amenorrhea of this sort depends

upon a faulty development of the ovaries, of the uterus, or of both. If function-

ating ovaries are present and the uterus is rudimentary, the subjective phenomena

of menstruation occur at regular intervals, but there is no menstrual flow. The

subjective phenomena in such instances are spoken of as the molimina menstru-

alia (molimen, endeavor) and are usually quite distressing. AYhen the uterus is well

developed and the ovaries have undergone degeneration, menstruation may not

occur at all. Amenorrhea which results from organic defects is usually congenital;

' Clark, John G.: "On the Origin, Development, and Degeneration of the Blood-vessels of

the Human Ovary," Contributions to the Science of Medicine; Dedicated to Wm. H. Welch,
Johns Hopkins Hospital Reports, vol. ix, 1900, p. .59.3.
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it of course is not manifest until puberty. Even after the flow has been well estab-

lished, permanent amenorrhea may be produced. Examples of this are found in

degenerative processes which extensively involve both ovaries,—for example,

bilateral sarcoma or carcinoma,—which destroy every particle of ovarian paren-

chyma. Amenorrhea has been observed to follow ovaritis complicating mumps.

One of the authors has observed a case in which for seven months following paro-

titis there was no menstrual flow, and subsequently menstruation was never normal.

Tait' attributes certain cases of atrophy of the ovary to ovaritis complicating the

exanthemata (exanthematic oophoritis), especially smallpox and scarlet fever.

Other varieties of organic amenorrhea are found in cases of premature meno-

pause (p. 242), hyperinvolution of the uterus, and in uterine atrophy. According

to Thorn,^ the uterus during lactation undergoes a certain amount of hyperinvo-

lution due to the active contraction of the organ when the child is put to the breast.

When the mother is anemic, or when the general health for one reason or another is

impaired, the condition may pass into an actual atrophy of the uterus and be per-

manent. Engstrom ^ does not believe that atrophy of the uterus always occurs

during or on account of lactation. He observed it only in anemic and badly nour-

ished individuals.

Amenorrhea Due to Constitutional Disease.—Any constitutional disease

may produce amenorrhea by its effect upon the physical vigor of the individual.

The chief disease of this class is chlorosis. Virchow ^ believed there was a defect

in the blood and in the circulatory apparatus, and that this affected the full devel-

opment of the genitalia at the time of puberty. According to Stieda,^ chlorosis is a

sign of degeneracy just as are infantile genitalia, infantile pelvis, and abnormalities of

the cranial bones. He said that genuine chlorosis, which is not attributable to

external noxious influences or disease, is a disturbance in development in the same

sense as are the other indications of degeneracy which have been mentioned.

Both the chlorosis and the condition of the genital organs and the pelvis under

such circumstances are indications of a common trouble existing perhaps from the

earliest stage of the individual's existence. While in many cases of chlorosis the

genitalia are undeveloped, in many other cases the ovaries are enlarged. Indeed,

occasionally chlorotic girls have menorrhagia instead of amenorrhea. Stephenson"

analyzed 232 cases of chlorosis and found that as a rule menstruation occurred at

an earlier date in girls who had a tendency to, or who afterward did, develop

'Tait, Lawson: "Diseases of Women, and Abdominal Surgery," pp. 348-355; Phila., 1889.

'Thorn, Wilhelm: "Beitrag zur Lehre von der Atrophia uteri," Zeitschr. f. Geburtsh. u.

Gyniik., Bd. xvi, S. 57.

' Engstrom, Otto: "Kenntniss der puerperalen Hyperinvolution der Gebarmutter," Festschr.
z. Feier d. 50 jahr. Jubilaums der Berlin Gesellsch. Wien, 1891, S. 173.

* Virchow, R.: "Ueber die Chlorose und die damit zusammenhangenden Anomalien im Ge-
fassapparate," Beitrage f. Geburtsh. u. Gyniik., Bd. i.

* Stieda, Hermann: "Chlorose und Entwickelungsstorungen," Zeitschr. f. Geburtsh. u.
Gyniik., Bd. xxxii, S. 60 u. 97.

° Stephenson, Wm. : "On the Relation between Chlorosis and Menstruation," An Analysis of
232 Cases; Tr. Obst. Soc, London, 1889, xxxi, p. 104.
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chlorosis. Out of 183 there were 4 who had never menstruated, and these were

aged fifteen, sixteen, and seventeen respectively. Out of 220, 12 per cent,

menstruated only after the seventeenth year. In 47.5 per cent, of the cases

menstruation was normal in every respect, both as to the time of onset and the

amount of flow. In 20.7 per cent, it was slightly defective; in 26.7 per cent, it was

markedly defective; in 2.7 per cent, it was imperfectly established; in 2.1 per cent,

there was primary amenorrhea. In fully half of the cases, therefore, there was

scantiness of the discharge and an increased interval between the periods; in no

case was there what could be called menorrhagia. Recently it has been observed

that chlorosis is less frequent in this country, and that this is true because of the

increased participation of young girls in outdoor exercises, and the general recog-

nition of the value of forced feeding (milk, eggs, etc.) in all stages of asthenia and

malnutrition. The authors are inclined to believe that the relation between amen-

orrhea and chlorosis is the same as would obtain between amenorrhea and any

constitutional disorder. After acute infectious diseases, and especially after typhoid

fever, there is apt to be a cessation of the menstrual flow. Amenorrhea is also

observed in tuberculosis, myxedema, Basedow's disease, diabetes, mahgnant

growths, catarrh of the stomach, and leukemia. Recently attention has been

called to the fact that amenorrhea may be one of the earliest symptoms of acromegaly

and of Addison's disease.

Amenorrhea Due to Psychic Influences.—A woman who fears impregna-

tion or one who greatly desires such a state may suffer temporarily from amenor-

rhea. This is exceptional, and should never be accepted as true in a given case

unless the more probable explanation will not suffice. Terrible fright, or some

awful catastrophe, may produce amenorrhea which may become permanent because

of the ensuing atrophy of the genitalia.' A change of climate or altered social rela-

tions may temporarily suspend the menstrual flow.

Treatment of Amenorrhea.—The treatment of amenorrhea depends in a given

case upon its particular cause.

Amenorrhea Due to Anatomic Defects.—Amenorrhea which is the result of

an imperfect development of the uterus or of the ovaries is practically incurable. In

some cases it will be difficult to say whether these organs are insufficiently developed

for the process of menstruation or not. The ovaries are less frequently recognized

as being absent or ill developed than the uterus. If in a given case the uterus is of

good shape and presents a patulous cervical and endometrial canal, and the con-

dition appears to be more an arrest than a perversion of development, hygienic

measures and tonic or roborant treatment should first be tried, especially if the

patient is seen during adolescence, in the hope of stimulating development, and if

this fails, the galvanic current may be tried in an effort to increase the size of the

organ. (See Scanty Menstruation, page 234.) The stem pessary has been re-

commended for the same purpose. (See Dysmenorrhea, page 237.)

If there is such a malformation of the uterus that little or no endometrium is

present, and the cervical canal is short and ends blindly, such plans of treatment

' Case of Jaquet, Berl. Beitr. z. Geburtsh. u. Gynjilc, Bd. ii.
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are unsuitable. When the ovaries functionate actively in the presence of a deformed

uterus which renders a menstrual flow impossible, the menstrual molimina may

be so painful as to require oophorectomy.

Amenorrhea Due to Constitutional Disease.—Amenorrhea depending upon

constitutional causes must be treated indirectly. That is to say, when the constitu-

tional lesion is cured, the menstrual flow will reappear as the result of the improve-

ment in the general condition. The exhibition of Blaud's pill modified with

arsenic, the use of cod-liver oil, of forced feeding with milk and raw eggs, and of

exercise in the open air and a general restoration to healthful activity of all the

emunctories, will usually cure amenorrhea of this variety.

Amenorrhea Due to Psychic Influences.—When amenorrhea is due to

fear or to a nervous shock, much can often be done by reassuring the patient.

After the fear or the nervous shock has subsided the menstrual periods will return.

If an actual psychosis is present it must receive special attention, disregarding the

question of the menstrual flow for the time being and treating complications as

they may arise. The friends of the patient, and she herself sometimes, may be

warned with advantage that the relief of the symptoms will be slow.

Of amenorrhea in general it may be said that the exact cause in some cases

cannot be determined. That is, one is often unable to say whether it is anatomic,

constitutional, or psychic; it may be a combination of these. Practically, it may be

said that if there is no anatomic lesion present which positively prevents menstrua-

tion, and if no result follows a restoration of the general health, as a final measure

the faradic current should be applied to the uterine interior. Some authors rec-

ommend the stem pessary (page 234). It is unnecessary to say that intrauterine

treatment is not permissible unless pregnancy can be excluded. Emmenagogs
or drugs which are supposed to stimulate the menstrual flow are notoriously un-

certain in their effect.

Cantharides is a very decided uterine stimulant, and according to Wood' in

its combination with iron, aloes, and guaiac, as Dewees' emmenagog mixture,

forms the most effective combination known. The formula follows:

I^. Tr. ferri chloridi, f Siij
Tr. cantharidis, f 3 j

Tr. aloes, f§ss
Tr. guaiaci ammoniati, f oiss
Syrupi q. s. ad., f § vj

M. S.—Tablespoonful three times daily.

Black oxid of manganese, gr. j-ij, administered before meals, has been recom-

mended.

Savine, rue, and tansy are violent purgatives. Taken in sufficient dose to

produce abortion, for which they are often used, they cause violent gastro-intes-

tinal and nervous symptoms and may cause death. Pennyroyal and apiol are of

little value.

'Wood, H. C: "Therapeutics: Its Principles and Practice," 12th edition, p. 740. Phila.,
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MENORRHAGIA.

Definition and Etiology.—Menorrhagia, or an increase in the amount or

the duration of the menstrual flow, may be produced by local diseases or by any

general affection which produces a lack of tone in the circulation and predisposes

to pelvic congestion. Incompetency of the cardiac valves and cirrhosis of the liver

are the most frequent general causes. Menorrhagia may be due also to the hem-

orrhagic diathesis and to scurvy. Cumston' has recently called attention to the

frequency of menorrhagia in kidney disease. It is a question whether the men-

orrhagia sometimes observed in chronic Bright's disease is not due more to the

associated cardiac lesion than to the kidney insufficiency. Typhoid fever, cholera,

variola, scarlatina, influenza, acute articular rheumatism, and syphilis, secondary

or tertiary,^ are also causes of menorrhagia. Among the local causes are endome-

tritis, metritis, subinvolution, retrodisplacement, adenoma, polyp, fibroid tumor,

sarcoma, and carcinoma of the uterus, pregnancy, and cystic degeneration of

the ovaries.

Treatment of Menorrhagia.—The treatment of this symptom will always

depend upon the underlying cause. One of the authors^ has grouped the plan

of treatment of the various forms of menorrhagia according to the period of the

woman's life in which it occurs.

Menorrhagia in young virgins is usually functional. It is due to some dis-

turbance in the vasomotor nervous system, or to a relaxation of the tissues in general

caused by the rapid growth which at times takes place about the time of puberty.

Because of its pathology, menorrhagia in young virgins is usually curable by general

treatment. It may be due to glandular hyperplasia of the endometrium and require

curetage.

Menorrhagia occurring in young childbearing women is usually due to some

mishap in connection with pregnancy or with parturition, such as the retention of

the products of conception, laceration of the cervix or of the perineum, retrodis-

placement of the uterus, subinvolution, inflammation of the uterine appendages, and

pelvic congestion. Menorrhagia in this class of women is curable. It usually

requires local treatment of an operative nature. When due to subinvolution and

to malposition of the womb, operation will often be unnecessary.

Menorrhagia in women approaching the forties, and in those who are older,

is usually due to gross disease of the uterus, such as a fibroid tumor, a polyp, an

adenoma, or a malignant growth. Menorrhagia occurring in this class of women,

except when due to advanced malignant disease, is curable, but almost invariably

requires operative treatment applicable to the disease present in the particular

case.

' Cumston, Cha.s. G.: "Metrorrhagia in Interstitial Nephritis," BuiTalo Med. Jour., vol. xliv,

No. 11, .June, 1905, p. 718.

^ Jakesch, Wilhelm: "Ueber MenstruationsanomaUen," Prag. medicin. Wochenschr., Jahrg.

xvi, Nr. 18 u. 19, 8. 207 u. 221.

' Noble, Chas. P.: "Profuse Menstruation," Ann. of Gynec. and Pediat., 1894, vii, p. 334.
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As menorrhagia is a symptom and not a disease, an exact diagnosis is requisite

in every case. With the exception of virgins it is desirable that a physical exami-

nation of the pelvic organs be made at once. The importance of this examination

becomes greater as the patient is advanced in years. Special considerations should

influence the practitioner to postpone local examination in the unmarried unless

it be reasonably certain from the symptoms that gross local disease is present.

There is no treatment of menorrhagia per se. By general measures, such as

rest in bed and the use of digitalis, strychnin, and ergotin, pelvic congestion may

be lessened, and in that way menorrhagia may be, at least in part, controlled; but

it cannot be too strongly insisted upon that in every case of menorrhagia an exact

diagnosis must be made, if possible, and the appropriate treatment addressed to

the disease which is present. Simply as a palliative measure in menorrhagia of

doubtful origin, or in those cases apparently due to a lack of tone of the uterine

muscle a pill of

Ergotin grs. j-iij

Stypticin ' grs. l-iij

Hydrastinin hydrochlor.' gr. -J
or pulv. Hydrastis gr. v.

may be given three or four times daily. Stagnin, a preparation made from the

spleen of the horse, has recently been introduced by T. Landau" for use in cases

of uterine hemorrhage. He has given it in 59 cases, comprising a great variety

of lesions, with very gratifying results. We have had no experience with it. Ad-

renalin is efficacious when applied directly to the interior of the uterus. This

is rarely suitable. If used at all it must be done under the fullest antiseptic pre-

cautions. The solution should be introduced by means of a cotton-wrapped

applicator and never through a syringe. Boldt^ strongly recommends cotarnin

hydrochlorid (stypticin), and believes that as usually employed it is given in too

small a dose. In cases of menorrhagia the best plan, he says, is to begin with a

1 gr. dose given three times daily for about a week before the expected flow, and

as soon as the flow begins 2J- grs. should be given every three hours and continued

thoughout the entire period. In instances of metrorrhagia 2^/ to 5 grs. may be

given at intervals of from two to three hours until the bleeding is lessened; then the

dose may be decreased to from 1 gr. to 2\ grs. at intervals of from three to four hours.

If a quick result is important, it is best to give 3 to 6 grs. in a 10 per cent, solution

subcutaneously into the buttocks, using the cu.stomary antiseptic precautions. Be-

cause of its disagreeable taste it should be given in capsules. If no effect is produced

at all by the drug after three large doses (2'> to 5 grs.) it is useless to continue it,

as probably no good will result. The value of this drug must be determined by

future experience.

' Both of these drugs are very expensive. It is well to bear this in mind.

^Landau, Theodor: "Ein neues durch Autolyse der Milz gewonneiies Blutstillungsmittel
(stagnin)," Berhn. khn. Wochenschr., 1904, Nr. 22, S. 577.

' BoldtjH. J.: "Cotarnine Hydrochloride in Uterine Bleeding," New York Med. Jour., Feb.
25, 1905.
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METRORRHAGIA.

Definition and Etiology.—Metrorrhagia is the name given to uterine hemor-

rhage which is not synchronous with the menstrual flow. When menorrhagia and

metrorrhagia are combined in the same case it is difficult sometimes to say when the

first ends and the second begins. The causes of metrorrhagia are the same as those

of menorrhagia. Metrorrhagia, however, is more frequently the result of dangerous

lesions, such as carcinoma and sarcoma. Fibroid tumor, extrauterine pregnancy,

syphilis, cardiac insufficiency, hepatic cirrhosis, cystic glandular endometritis,

and endometrial polyp, are perhaps the most usual causes. A form of metrorrhagia

occurring in childbearing women toward the end of menstrual life, which probably

depends upon an alteration in the elastic tissue of the uterine wall, has recently

been described by one of the authors' as metrorrhagia myopathica.

Treatment.—As in menorrhagia so in metrorrhagia, the underlying principle

of treatment is to remove or correct the cause. Beyond this the same principles

obtain as in the treatment of menorrhagia. As metrorrhagia is more serious

and may threaten life, it is important that the treatment applicable to the particular

case (usually operative) shall be promptly applied. The intrauterine application

of the positive pole of the galvanic current is sometimes very effectual.

Atmocausis, or the introduction of steam into the uterine cavity, a measure

introduced by Pincus,^ is said to be very effectual in certain cases of menorrhagia.

The object of atmocausis is to thoroughly cook the diseased endometrium so that

its superficial part shall slough and any infectious organisms which it contains

shall be destroyed. AVhen the steam is applied beyond a certain limit, destructive

atmocausis results; the entire mucosa and the inner fibers of the myometrium

are devitalized, and after they have sloughed the apposed raw surfaces adhere

and complete obliteration of the endometrial cavity results. The authors believe

that curetage is preferable to the lesser degree of atmocausis. It is certainly less

troublesome and it subjects the patient to less risk than atmocausis. Any procedure

is objectionable surgically which leaves a sloughing surface. Hirst ^ meets this

objection very largely by first thoroughly cureting the uterus and then employing

atmocausis for fifteen seconds. Atmocausis is spoken of as destructive when it

causes obliteration of the uterine cavity. This result is deliberately sought by ap-

plying the superheated steam to the entire endometriimi until not only the mucosa

is thoroughly cooked but also the inner fibers of the myometrium. The slough

which follows carries away every vestige of mucosa and the apposing raw surfaces

unite. Practically, it is difficult to perform destructive atmocausis. The difficulty

lies in affecting all parts of the endometrial cavity equally. When any part of the

mucosa is not entirely destroyed the endometrium becomes regenerated subse-

' Anspach, Brooke M. : "Metrorrhagia Myopathica," Amer. Jour, of Obstet., Jan., 1906, vol.

hii, p. 1.

' Pincus, Ludwig: "Atmokansis u. Zestokausis"; Wiesbaden, 1903.

^ Hirst, John C. : "The Causes and Treatment of Metrorrhagia," Amer. Jour, of Obstet.,

June, 1906, vol. liii. No. 6, p. 796.
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quently at that point. If the cervical canal in such a case has been obliterated,

accumulation of menstrual blood and of glandular excretions is sure to follow

within the uterus. In general, hysterectomy is preferable to destructive atmocausis.

The lesser degree of atmocausis may be tried in preference to hysterectomy in cases

of persistent uterine bleeding, after the failure of curetage.

SUPPRESSION OF THE MENSTRUAL FLOW.

The menstrual flow may stop suddenly from several causes. The chief of these

is taking cold. Wet feet and insufficient clothing for the lower extremities in

wintry weather are contributory causes. Sea-bathing and the use of cold water

for douching purposes also may produce a suppression of the menstrual flow.

After suppression the menses may recur at the next regular period, or may remain

absent for several months.

Treatment.—The nervous sym-ptoms (molimina menstrualia) which occur

at the time when the menstrual flow is due may be controlled by using the bromids,

valerian and sumbul, either singly or in combination. The patient should be re-

assured that the menses will return at the proper time. The general condition

should be improved by the use of the measures described under amenorrhea

(page 229). The faradic current may be tried if menstruation does not reappear

after the treatment already indicated has proved ineffectual. When menstruation

is suppressed suddenly, as the result of exposure to cold or of sea-bathing, or of

the use of a cold douche, there is evidence, usually, of violent pelvic congestion

or even of inflammation. In such a case the patient should be confined to bed.

Warm applications to the abdomen and hot vaginal douches of normal saline

solution should be used. Sometimes the use of hot baths will reestablish the flow.

They are advisable at each recurring period until menstruation is again normal.

VICARIOUS MENSTRUATION.

Occasionally in the presence of amenorrhea or of a scanty menstrual flow,

bleeding may occur from the nose, lungs, throat, rectum, or almost any mucous
surface. This is spoken of as vicarious menstruation and is supposed to replace

the normal menstrual flow. In patients who have had this symptom the menstrual

molimina were present, but the usual discharge of menstrual fluid from the uterine

cavity did not occur or was very scanty. Theoretically, it is tenable that in the

presence of functionating ovaries and a defective uterus, the menstrual impulse

being strong and the uterus being unable to respond to that impulse, the discharge

of blood from some other part might be established as a compensatory phenomenon.
Neither of the authors has actually seen a case of vicarious menstrual flow. There
is hardly any doubt that in many of the supposed cases an incorrect diagnosis

has been made. The statement of the patient in supposed cases should not be

accepted as positively true. It would be very easy for the patient to deceive
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herself in this respect, and no case of vicarious menstruation can be considered

authentic unless the patient has been under the strict observation of a physician.

Treatment.—The treatment of vicarious menstruation is very much the same

as the treatment of amenorrhea. If the menstrual flow is once reestabhshed

the vicarious hemorrhage will usually cease within several months.

SCANTY MENSTRUATION.

The cause which produce amenorrhea may result in a scanty menstrual flow.

Indeed, amenorrhea may be spoken of as absolute and relative. In relative amenor-

rhea or scanty menstruation the anatomic, constitutional, or psychic lesion, whatever

it may be, is not so pronounced.

Treatment.—A woman normally may have a scanty menstrual flow. When
the loss of a small amount of menstrual blood is accompanied by painful molimina

or when it is a variation from the usual menstrual habit in the individual patient,

treatment is advisable. The treatment of scanty menstruation differs in no way

from the treatment of amenorrhea (see Amenorrhea, treatment of, page 228), of

which it is often the precursor. A scanty menstrual flow which depends upon

an ill development of the uterus offers, according to Carstens, a favorable field

for the use of the stem pessary. He believes that it excites the uterus to more or

less periodic contraction, and results in an increased development of the myo-

metrium. The hard-rubber stem pessary of Chapman or the Wylie drain are the

varieties used (see Dysmenorrhea, treatment of, page 2.37). Galvanism also has

been used with success in this condition by Bumm and Hirst (see Galvanism,

and Treatment of Sterility, page 24.5). All ovarian or tubal disease must be ex-

cluded before either the stem pessary or the galvanic current is tried.

The results today from the use of the stem pessary will probably be better

than in the preantiseptic period, when this form of treatment not infrequently

caused salpingitis and peritonitis. Neither of the authors has employed the

stem pessary, because of the possibility of causing salpingitis and peritonitis

through infection.

Hygienic and tonic methods of treatment should be tried faithfullv in scanty

menstruation before resorting to local or to operative treatment. Especially is

this true of young maidens, and of women under thirty-five years of age in whom
scanty menstruation follows the rapid increase in adipose tissue.

DYSMENORRHEA.

Classification.—Dysmenorrhea may be said to exist when the subjective

manifestations of the menstrual period are so exaggerated that the patient com-

plains of marked pain or discomfort in the lower abdomen and pelvis. Severe

headache and backache, occurring regularly at the menstrual periods, whether ac-

companied by pain in the lower abdomen or not, are also spoken of as forms of

dysmenorrhea.
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Dysmenorrhea depends upon a wide variety of affections of the uterus, tubes,

and ovaries.

It may be caused by some trivial aUeration of the uterus or of its adnexa, which

is unrecognizable to the palpating hand or even to actual inspection of the pelvic

organs during abdominal section. Kelly' notes the fact that manywomen are treated

for dysmenorrhea, due to some slight pelvic lesion which is not recognized, as if

dysmenorrhea were a disease and not a mere symptom. It would be extremely

difficult to recognize certain lesions of a developmental nature which produce

painful menstruation. By this is meant lesions affecting the musculature of the

uterus and its nerve supply, or the ovarian stroma and capsule. Because of the

apparent lack of any anatomic reason for many cases and the futility of all means

of relief, there have been many classifications of dysmenorrhea. Dysmenorrhea

which is associated with no palpable lesion has been spoken of as idiopathic, neu-

ralgic, etc. The authors believe there is a form of dysmenorrhea which is purely

nervous and which may be due to a faulty innervation of the uterus, be it an anatomic

or a functional defect. This variety we have spoken of as neuralgic dysmenorrhea.

Although the individual case of dysmenorrhea, as met with in practice, may depend

upon several causes, and therefore cannot be said to represent any single type of

lesion, this is the exception rather than the rule.

From an etiologic standpoint there are two chief varieties of dysmenorrhea:

(1) Dysmenorrhea due to congenital defects.

(2) Dysmenorrhea due to acquired lesions.

Dysmenorrhea Due to Congenital Defects.—Etiology, Pathology, 'and

Diagnosis.—The abnormalities of the uterus which are held accountable for

dysmenorrhea affect its size and shape. Thus, the uterus may be infantile in its

development, either as a whole or as regards especially its cervical part. In

such cases the corpus is often acutely anteflexed; the cervix is long, narrow, and

tapering, or short and knob-like. These malformations affect the cervical canal

more or less, which is either sharply kinked or the seat of a pronounced stenosis.

It has been supposed that in these developmental cervical defects the immediate

cause of the dysmenorrhea is found in the obstruction which the acute anteflexion

or the stenosed cervix presents to the outflow of the menstrual blood. In many
cases complete relief of the symptom, after divulsion of the cervix, proves this to be

true. It is difficult, however, to select the cases with any degree of certainty in

which one can say that the symptom depends upon an obstruction to the outflow of

menstrual blood. The gross malformation alone does not explain it, for there are

cases in which these changes are well marked, and yet there is no dysmenorrhea.

There is undoubtedly, as has been said, a form of dysmenorrhea which depends

upon an imperfect development of the nervous mechanism of menstruation in

which the usual subjective manifestations are grossly exaggerated. This may
be spoken of as neuralgic dysmenorrhea. It is often true that in dysmenorrhea

* Kelly, Howard: "Dysmenorrhea: Its Causes and Treatment," Amer. Jour, of Obstet., New
York, 1894, vol. xxix, p. 502.
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which is associated with an anatomic defect the symptom may be the result both

of an obstruction to the outflow of blood and of a deranged nervous mechanism.

Congenital or developmental dysmenorrhea, therefore, may be divided into

an obstructive and a neuralgic form.

In the obstructive type the pain is paroxysmal and cramp-like, resembling

miniature labor pains. It may exist for a day before the menstrual discharge

occurs, subsiding as soon as the flow is well established. In other cases the

paroxysms of pain return at intervals throughout the flow; there are a suc-

cession of painful contractions, each one exceeding the last in severity until,

at the climax of the suffering, the uterus succeeds in expelling the menstrual

fluid; the pain then subsides, and the patient notices an increased discharge.

In the neuralgic form of dysmenorrhea the pain often begins several days

before the flow and it may last throughout the period. It may resemble any of

the other forms of dysmenorrhea. It frequently consists of headache, severe, dull

aching pain in the lower abdomen, back, and hmbs, with an exaggeration of the

usual nervous phenomena of menstruation. Women the subjects of this form of

dysmenorrhea are often poorly developed and frail physically, and of a highly

wrought nervous temperament. Neuralgic dysmenorrhea is not always to be re-

garded as belonging to the class in which we have placed it, viz., dysmenorrhea

from congenital defects. It may develop in the previously healthy girl as the result

of nervous tension for long periods of time. An improper and unhygienic mode

of life, excessive worry, and mental strain may also act as causes. In the neuralgic

form of dysmenorrhea there is no palpable lesion. If in a supposed case an asso-

ciated anteflexion and cervical malformation with stenosis are found, it is justifiable

to conclude that in that individual instance obstruction to the menstrual outflow

may partly account for the suffering.

Fliess' connects certain cases of dysmenorrhea with diseases of the erectile

bodies of the lower turbinated bones and the tuberculum septi of the nasal cavity.

His views have not found general acceptance, although a number of authors have

supported him and have reported successful results in dysmenorrhea by following

his plan of treating the nasal disease.

Dysmenorrhea Due to Acquired Lesions.—Etiology, Pathology, and Diag-

nosis.—Acquired dysmenorrhea, or dysmenorrhea from acquired lesions, may

be a symptom of almost every pelvic disease. Endometritis, retroposition of the

uterus, fibroid tumor, polyp, pelvic inflammatory diseases, and ovarian tumors

may produce it.

One must not draw the line too closely between acquired and congenital lesions.

For example, fibroid tumors are probably congenital, so that "acquired," as it

refers to them, must be taken in the sense that they do not usually produce symptoms

until the prime of life. It is also true that dysmenorrhea due to demonstrable

' Fliess, Wilhelm: "Die nasale Reflexneurose," Verhandlungen des Congresses fiir innere

Medicin, Zwolfter Congress, S. 384. Wiesbaden.

'Ibid.: "Magen Schmerz und Dysmenorrhoea in neuem Zusammenhang," Wiener klin.

Rundschau, 1895, Jahrg. ix, Nrn. 1, 2, 3, 5, 8, 9 u. 10.
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changes in the ovaries may exist from the very beginning of menstruation. In

such a case the ovarian disease may be congenital. The dysmenorrhea of retro-

position is due to an associated endometritis or to the pressure of the uterus

upon the ovaries, or to a more or less chronic congestion of the uterus. The

dysmenorrhea of fibroid tumors is caused by painful contractions of the uterus

produced by an irritating effect of the fibroid, or by an associated congestion

of the endometrium, or by an endometritis. Inflammatory dysmenorrhea is the

result of the menstrual engorgement of the diseased pelvic viscera. Ovarian dys-

menorrhea results from a thickening of the ovarian capsule, cystic degeneration

of the ovary, small ovarian cysts, and prolapse of the ovary.

In all of these acquired forms the pain is more or less constant throughout the

period, and, except in some cases of fibroid tumor, does not resemble the labor-like

pains of obstructive dysmenorrhea. The diagnosis of the particular form of

dysmenorrhea in a given case is always desirable. It becomes a symptom only

and does not figure in the diagnosis so soon as a gross pelvic lesion is discovered

which accounts for it. Dysmenorrhea as an entity in diagnosis is mostly confined

to congenital defects in the genital apparatus which do not produce a recogniz-

able deformity, and to congenital or acquired de-

fects in the nervous system.

Treatment of Dysmenorrhea.

—

Dysmenor-

rhea Due to Congenital Defects.—For dysmenorrhea

which is due to an obstruction of the cervical

canal, associated with an anteflexion of the cervix

or of the corpus, dilatation is the procedure of Fiq. i64.—The Wylie Drain.

choice. If the obstruction is the sole cause of the

menstrual pain the patient will be cured by this operation. This is not true if the

dysmenorrhea is wholly or in part of the neuralgic type. Neuralgic dysmenorrhea
is not permanently benefited by dilatation of the cervix. It is this type of case for

which so many remedies are tried and for which in many instances nothing seems

to do much good. The prognosis of the neuralgic form of dysmenorrhea is best

when the patient comes under observation at an early age. Under such circum-

stances, if persistent attention is given to the growth and the development of the

patient, the symptom may disappear. Such patients should lead an outdoor life

as far as possible. Athletic exercises suited to the strength of the individual

should be regulated so that they shall promote physical development.

When the patients are seen later in life and the painful menstrual flow has

become a firmly rooted body habit, there is less prospect of success. Under such
conditions the general health should be improved so far as possible. As the uterus
IS often poorly developed, the intrauterine application of the galvanic current may
be tried. (See Galvanism, page 219, and Treatment of Sterility, page 245.)

Beyea (personal communication) has had excellent results, in cases of

dysmenorrhea associated with a badly developed cervix, from the use of the stem
pessary. After thoroughly dilating the cervix he introduces a Wylie drain (Fig.
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164.) The device will usually come away of itself about the tenth day. If it does

not, there is no objection to leaving it in place for several weeks, or even months.

In one case Beyea allowed the pessary to remain in the uterus for four months.

During the time the pessary is in position the patient performs her usual duties.

A sterile water douche is taken daily. In not a single case reported by Beyea

was there any untoward effect. The authors would be opposed in general to the

use of a stem pessary because of the danger of infection of the uterine cavity.

This is less likely to occur at the present time than in the preantiseptic days.

There are certain measures which may prove of service in relieving painful

menstruation: they include rest in bed, saline cathartics, hot sitz-baths, and hot

rectal injections. An ice-bag to the sacrum sometimes will give relief. The number

of drugs which have been recommended and used for dysmenorrhea is legion.

Tr. gelsemium, gtts. x four times daily, begun several days before the expected

time of menstruation and continued throughout the period, we have found of

some value in the neuralgic form of dysmenorrhea. For the relief of severe pain,

phenacetin alone or in combination with hyoscyamus and codein may be tried.

In certain cases of dysmenorrhea nothing short of opium or one of its alkaloids

can give relief. In cases where the suffering is so great that opiates are necessary

it is preferable to give the drug by mouth and in combination with strontium

bromid. The resort to opium in such cases carries with it the danger of acquiring

the opium habit. The physician must guard against this, or avoid the use of

opium. In some cases general massage given between the periods is of service.

Dysmenorrhea Due to Acquired Lesions.—It is hardly necessary to discuss the

treatment of that form of dysmenorrhea which is but the evidence of a gross pelvic

lesion. When such a lesion is present the dysmenorrhea should be treated only

in conjunction with and as a part of the disease. Dysmenorrhea is a symptom

whose cause, in some cases, is a matter of speculation. In such a case we are

obliged to employ measures to relieve the menstrual suffering and study the case

carefully in order to determine its nature. As has been said by Kelly (loc. cit.),

tjuite often the patients are treated in vain for the symptom while the lesion

producing it is overlooked or neglected. Dysmenorrhea due to ovarian disease,

"ovarian dysmenorrhea," as it is sometimes called, requires special discussion

because it is frequently confused with neuralgic dysmenorrhea. The title, "ovarian

dysmenorrhea," deserves little respect except in the broad sense that gross lesions

of the ovary may cause this symptom. Oophorectomy for dysmenorrhea, in the

absence of gross lesions, has frequently substituted one form of neuralgia for

another, and in young women has added the discomforts attendant upon the arti-

ficial menopause to the neuralgic symptoms. "Ovarian dysmenorrhea" (really

neuralgic dysmenorrhea) in women not the subjects of ovarian disease is a

neurosis and should be treated by medical and by hygienic measures. In cases

beHeved to belong to this class, consultation with an expert neurologist and with

an expert gynecologist should be had.

Matrimony and childbearing often prove to be the natural cure after the failure

of the physician's best efforts.
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Membranous Dysmenorrhea.—Etiology, Pathology, and Diagnosis.—Mem-

branous dysmenorrhea is said to exist when there is a discharge from the uterus,

at the menstrual period, of portions of the uterine mucosa, accompanied by severe,

cramp-Hke, paroxysmal pain. According to Hausmann,' Morgagni first observed

this condition in 1723.

The entire superficial portion of the endometrium may be discharged in one

piece. In such a case the tissue presents a cast of the uterine cavity and shows

the position of the tubal ostia and of the internal os by depressions upon its surface.

Usually the mucosa is thrown off in several portions. With the endometrial

tissue there is often a considerable amount of blood-clot. The diagnosis of mem-

branous dysmenorrhea is not justified without microscopic examination of the dis-

charged fragments. Very often what is thought to l)e endometrial tissue proves

to be nothing but fibrin. The histologic structure of the endometrium, in the

case of true membranous dysmenorrhea, is said by Gebhard {loc. cit.) invariably

to present the picture of an interstitial endometritis in which the stroma is much

swollen by an exudate, in part cellular, in part fibrinous.

The surface epithelium, for the most part, is well preserved. The glands are

few and show a peculiar jagged course which is not due to proliferation, but to the

mechanical injury they have suffered during expulsion of the fragments. The

membrane usually possesses a considerable thickness, the separation having occurred

in the deeper layers. Large cells, reminding one of the decidual cells of pregnancy,

are seen. The number and the size are not such as to lead to any confusion

with the decidua of pregnancy.

Treatment.—The treatment of membranous dysmenorrhea should be that of

its cause, viz., chronic endometritis. For the pain itself, the measures described

on page 238 should be employed.

HYGIENE OF ADOLESCENCE.

Up to the time of puberty a girl is naturally quite active, indulging in outdoor

games almost as much as a boy. If this is not true, it is more because of

natural inclination than of direction or of environment. The advantages of an active

early life need not be discussed here. When menstruation begins and a girl

passes to young womanhood, there is more or less change in her inclinations.

This change, if it lessens the disposition to indulge in physical exercise, may lead

to an unhygienic mode of life. A healthy, active, robust girl will pass through

her period of adolescence from puberty until adult life or marriage without any

serious notice of her sexual development. Menstruation will have few subjective

symptoms. It will come and go and the young woman will need to vary her routine

of living in no way because of it. This is the story of the robust, healthy girl of

healthy parentage who has not been injured by faulty habits of dress, too little

exercise, badly chosen diet, or faulty personal hygiene. For such a person little

'Gebhard, C: " Pathologische Anatomie der weibliclien Sexualorgane," Leipzig, 1899.
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advice is needed. The following discussion of the hygiene of this period of life,

therefore, applies to those who, by heredity or by environment, tend to become the

subjects of the various disorders we have previously discussed.

Exercise.—While it is unnatural for a girl, after puberty, to be as active as

a boy, the importance of muscular exercise proportioned to her strength

can scarcely be overestimated. The muscles are the seat of a large part of the

metabolic activity of the human economy. Heat production, the expenditure

of energy, the proper circulation of the blood, and the excretory activity depend

very largely upon muscular contractions.

The proper exercise of the muscular system is not found in the duties of the

household nor in the demands of the school-room. The young woman should

be urged to indulge in all suitable forms of outdoor sports. Walking, tennis,

basket-ball, the bicycle, rowing, swimming, skating, horseback, will all assist in

procuring and maintaining a healthy muscular development. If the opportunity

for such exercise is not at hand, then the use of dumb-bells or of Indian clubs is

advisable.

School.—The hours for school and for study should be so arranged that a

part of each day is reserved for healthful exercise, preferably out of doors. Ex-

cessive study is not so injurious as a lack of physical activity. Although educa-

tion is desirable for all, and a necessity to many, it is a mistake to suppose that

mental development can be attained without regard for the physical status.

Healthy mental activity bears a direct relation to the physical well-being of the in-

dividual.

Dress.—According to Dudley,' there are three principles to be observed in

the hygienic dress of woman:

1. Even distribution, for uniform protection against cold and wet.

2. Freedom from waist constriction.

3. Freedom from traction.

Even Distribution.—Dress, as a rule, is notoriously uneven in distribution.

With little protection about the neck and arms, with thin shoes, thin stockings,

and loose skirts protecting the legs and feet, the abdomen, hips, and upper part of

the thighs are "swathed and compressed in a torrid zone of whalebone, corsets,

belts, steels, skirts, and other cumbersome material."

Waist Constriction.—Constriction of the waist is inevitable when the typical

corset is worn and the skirts are supported by bands which fasten about the waist.

Such constriction, and the immobilization of the abdominal wall which the corset

produces, interfere with respiration and cause a weakening or an atrophy of the

abdominal muscles. When the woman bends forward in the sitting position,

and this is frequent in typewriters, seamstresses, clerks, and students, even the

loosely worn corset excites great pressure on the lower abdomen. As the ovarian

veins empty into the vena cava and the renal vein at about the point of greatest

waist constriction, the long column of blood which they contain is dammed back.

' Dudley, E. C: "Diseases of Women," Phila., 1898.
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The consequence of this is a passive congestion of the pelvis and its train of

evils.

Freedom from Traction.—The muscles of the lower abdomen, back, and

thighs become in time relaxed and weak from the more or less constant drag upon

them which the conventional dress necessitates; the trunk muscles become weak

from lack of use in maintaining the trunk upon the pelvis, w^hich function is largely

performed by the conventional corset.

The hygienic form of dress is designed to overcome all of the objections which

have been noted. The undershirt and the drawers should be made in one piece

—

a union suit. The material may be cotton, wool, or silk, or any mixture of these.

The weight of the garment, the length of the sleeves, etc., should be varied to suit the

season and the hour. Dudley suggests equestrienne tights to take the place of the

heavy woolen underskirt which is sometimes worn in cold weather. The cor-

set should be light and flexible, and conformed to the woman's body. If a stiff

corset is insisted upon, the so-called straight front variety is much less injurious

than the old-fashioned corset, because it does not constrict the waist. Underskirts

and pantalettes should be buttoned to an underwaist. The skirt of the

dress should be supported from the shoulders, either by supplying it with

shoulder-straps or by making it in one piece. Compression and constriction at

the waist are to be carefully avoided.

Diet.—The food should be plain and wholesome. Tea, cofi'ee, sweetmeats,

condiments, and alcoholic beverages of any kind, if used at all, should be taken

in small quantities. Care should be observed lest the abuse of desserts, cake,

pastry, candy, etc., rob the individual of a normal appetite.

Sleep.—If the diet and the hours of exercise and study are well regulated, there

will be no tendency to insomnia. Moderate physical fatigue is conducive to re-

freshing sleep.

Hygiene of the Menstrual Period.—In a robust woman there is no need

of any change in the routine of daily life at the menstrual period. For those

who are indisposed at that time, rest and quiet are desirable. During the men-

strual period, with such women, exposure to cold and dampness should be

avoided. Cold baths should be discontinued. For esthetic reasons, tub baths

are intermitted by most women during menstruation and sponge baths are sub-

stituted. Many athletic women use cold baths, but for the average woman such

exposure is apt to produce a suspension of the menstrual flow.

HENOPAUSE.

The cessation of the menstrual periods takes place between the fortieth and the

fiftieth years. Generally speaking, the earlier menstruation begins, the later it ends,

and vice versa. The menstrual flow, as a rule, does not stop at once, but gradually

becomes less frequent. Not uncommonly several periods are missed and then

VOL. I.—16
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menstruation may be normal again for several months. Less frequently menstruation

ceases abruptly. During the period of cessation certain subjective symptoms

occur, which may be taken as an evidence of the alteration in metabolism which the

economy of the woman must necessarily undergo on account of the abrogation of the

intricate processes of ovulation and menstruation. These symptoms are apt to

occur at the regular time of the menstrual flow and are somewhat analogous to

the molimina menstrualia already described. The patient suffers from general

or localized sensations of heat and cold and attacks of profuse perspiration; she is

nervous and irritable, has headache, and is disposed to depression of spirits. In

the robust, healthy woman the symptoms are of little consequence; in the neuro-

pathic they give rise to much complaint.

The Management of the Menopause.—Healthy women do not require any

special care at the time of the menopause. When the subjective symptoms in-

cident to this period of life are so exaggerated as to be painful, nerve sedatives

may be used. In some of the worst cases it may be necessary to employ the typical

or the modified rest cure to improve the tone of the nervous system.

The most important and significant symptom occurring about the time of the

menopause pertains to an increase of the menstrual flow. A return of the flow

after it has ceased, an increase in the amount of blood lost at a period, and the occur-

rence of bleeding between the periods, are symptoms which may have the greatest

import. The appearance of a leukorrheal discharge, or the exaggeration of a

previously existing one, are also important symptoms. When any such symptoms

present themselves in a woman who is nearing or who has passed the change of

life, an immediate and a thorough examination is demanded. If, after the usual

methods of examination, malignant disease of the cervix or of the corpus uteri

has not been excluded, curetage of the uterus or excision of a section of the cervix

should be performed immediately and a specimen sent for examination to a person

who has been trained in gynecologic pathology. It is a generally accepted fact at the

present time that it is only by an earlier diagnosis of the malignant diseases of the

uterus that their prognosis can be improved.

Premature Menopause.—Women in the prime of life will occasionally suffer a

suspension of their menstrual periods. In many of these cases a great increase in adi-

posity precedes the diminution or the suppression of menstruation ; in others, the ovaries

atrophy. (See Amenorrhea, page 226.) Montgomery^ reports a case occurring in a

woman aged twenty-seven. She had been married four vears (no pregnancies).

Her menstrual flow continued to be regular, but gradually became less in amount

and of shorter duration, until at last it ceased altogether. At marriage the patient

weighed 98 pounds; four years later her weight had increased to 170 pounds.

At that time she seemed in perfect health and had no aches or pains of any sort.

In such a case the excessive increase of adipose tissue results in the cessation of

the menstrual function, possibly from changes in the ovary itself which interfere

with the maturation of the ovum and result in a cessation of ovulation.

' Montgomery, E. E.: "Premature Menopause," Med. News, Phila., 1894, vol. Ixv, p. 461.
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Treatment.—There is no treatment which will serve to restore the menstrual

function after it has once been abrogated by ovarian atrophy. Cases in which a

cessation of the menses depends upon the condition of the general health, etc., and

in which the menstrual periods recur after appropriate treatment, are spoken

of as amenorrhea.

Artificial Menopause.—This follows removal of the ovaries and is usually the

result of an operation which is undertaken to save the woman's life or to eradicate

pelvic disease which makes her a chronic invahd. In the great majority of cases,

in women past the age of thirty, the symptoms are exactly those of the normal

menopause, except that the menstrual flow is stopped abruptly.

In highly neurotic women the most exaggerated complaints may be made.

A nervous affection characterized by a loss of nerve tone and by mental distress may

follow any operative procedure. It is akin to traumatic neurasthenia or "railway

spine." This condition is sometimes accountable for the nervous symptoms

which follow removal of the ovaries. In younger women the influence of

such an operation is more pronounced. In married women sexual feeling is not

much, if at all, affected by it. A complete radical operation in a married woman
may increase the sexual impulse, because the removal of diseased tissues makes

sexual intercourse painless. Some women who greatly fear impregnation do not

perform the sexual act normally, and for this reason do not experience sexual

gratification. In such cases, if from intercurrent disease removal of the ovaries

becomes requisite, and the possibility of impregnation is removed, the sexual

act may be more acceptable than before. To every woman who desires children,

the knowledge of an incapacity for motherhood brings a certain degree of regret,

measured by the intensity of her desire. The personal equation influences all

of the symptoms which may accompany the artificial menopause. Removal

of both ovaries is to be scrupulously avoided, whenever possible, up to the age of

thirty-five. After that time its avoidance is not so important.

Treatment.—In the average woman the artificial menopause presents no more

unpleasant features than are incident to the normal menopause. In the neurotic

and in the young the subjective symptoms may be very distressing. The symp-

toms are supposed to depend upon the loss of the internal secretion of the ovaries.

Fraenkel's' interesting experiments indicate that the corpus luteum of the ovary

is an actively secreting glandular structure, and that it supplies the so-called in-

ternal secretion of the ovary. He has prepared for therapeutic use a powder made
from the corpora lutea of the cow. This he gives in doses of 0.3 gm. three times

daily, and in fourteen women who were suffering from an artificial menopause
he had great success in alleviating or preventing the nervous symptoms. Ovarian

extract, as obtained in the shops, has apparently given favorable results in our

hands in some cases. On certain women who knew the nature of the remedy it

seemed to act by suggestion.

' Fraenkel, Ludwig: "Die Function des Corpus luteum," Archiv f. Gjoiak., Bd. Ixviii, H.
2, o. 438.
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STERILITY.

Etiology and Pathology.—A woman is said to be sterile when conception

does not occur within three years after marriage. This is a purely arbitrary state-

ment and does not obtain if any means have been adopted to prevent impregnation.

A woman may cease to have children after one or more impregnations, because

of acquired disease, but this is not usually spoken of as sterility. "One-child

sterility" was first mentioned by Noeggerath,' and is a state of barrenness which

depends upon an ascending gonorrheal affection occurring during the first puer-

perium. Sterile marriage, in a certain proportion of cases, may be laid at the door

of the husband; and no woman, in the absence of palpable lesions, should be con-

sidered barren until the man has been found entirely healthy.

Sterility on the part of the woman may depend upon imperfect development,

inflammatory disease and its results, or upon some functional or mechanical

derangement whereby the sexual act is faulty, or the male and the female elements

are prevented from meeting.

In developmental sterility quite frequently the defect is not extensive,

and only in rare instances does it consist of an entire absence of a part or of the

whole of the genital tract. Usually it is due to an arrest of development,—a per-

sistence of the infantile or of the fetal type. The condition may be associated

with an imperfect development of the secondary sexual characteristics. It occurs

also in those who have a normal external appearance; and it is sometimes associated

with a robust carriage and a large masculine frame and pelvis.

The developmental defects which prevent impregnation, or render it difficult,

are: hypoplasia of the ovaries (few and imperfectly formed ova); fdal type of

Fallopian tube (wherein the tube is long and very much twisted); diverticula (ovum

arrested in its passage toward the spermatic particle); infantile or fetal type of

uterus (imperfect embedment of a fertilized ovum); stenosis of the cervical canal

(preventing ingress of the spermatozoa) ; elongation of the cervical canal or flattening

of the vaginal fornices (seminal lake does not bathe the external os, or the semen

escapes from the vagina directly after coitus) ; malformation of the vagina or exter-

nal genitalia (forming a barrier to copulation or to the entrance of the sper-

matozoa).

Sterility which depends upon pelvic inflammatory disease, or its result,

is found when there are adhesions which close the abdominal ostia of the Fallopian

tubes, or produce enough kinking of the tubes to obstruct their lumen. Dense

adhesions of the ovaries, preventing rupture of the Graafian follicles, have a similar

result. Cervical catarrh, or endometritis, may prevent conception by a discharge

which is inimical to the spermatozoon and to the embedment of the fertilized ovum.

It has been asserted that 80 to 90 per cent, of all cases of sterility in women is due

to gonorrhea. This is an error, says Bumm,^ at once evident from the fact that

' Noeggerath, Emil: "Die latente Gonorrhoea in weiblichen Geschlecht," Bonn, 1872.

^ Bumm, E.: "Ueber Behandlung u. Heilungsaussichten der Sterilitiit beider Frau," Deutsche
med. Wochenschr., Bd. xxx, Nr. 48, S. 1756.
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from 15 to 20 per cent, of women in maternity hospitals suffer from chronic gonorrhea

which they acquire before pregnancy, and in spite of which they repeatedly conceive.

Although gonorrhea may play the greatest role in masculine sterility, it is other-

wise in women. Two-thirdc of the sterility in women depends upon faulty develop-

ment. The other third comprises accjuired sterility in which gonorrhea plays a

prominent part.

Mechanical causes, preventing the ingress of the spermatic particles, include

anteflexion and retroflexion of the uterus and fibroid tumor or adenomatous polyp

which obstructs the cervical canal.

Functional sterility may be due to vaginismus, which prevents satisfactory

intercourse, to incompatibility between the male and the female, and to any fimc-

tional disarrangement which renders the sexual act faulty in any of its details.

Treatment.—The treatment of sterility is as varied as the lesions which produce

it. Little, perhaps, can be done by local treatment for sterility which is the result

of pelvic adhesions or of gross malformations of the genitalia. Except in such

cases, however, local measures may be serviceable, either alone or as adjuncts to

an operation. Given a case of sterility, the potency of the husband should be con-

firmed before any treatment of the wife is begun.

If retroposition of the uterus exists, it should be corrected if possible and the organ

held in place by means of a pessary. If the retroposition is associated with adhe-

sions, nothing but operation will suffice. One of the authors^ has drawn attention

to the fact that occluded, tightly adherent, and slightly enlarged tubes may be over-

looked or only suspected; and that as a consequence patients will be promised

too much and be subjected to utterly useless and perhaps (under the circumstances)

harmful treatment in the hope that thereby the sterility may be cured. This

aspect of the question should engage the attention of the physician, and sterile women
having a history of pelvic peritonitis, and especially having the evidence of the con-

dition in the shape of pelvic organs fixed by adhesions or with lessened mobility,

should be promised but little, and above all should not be subjected to treatment

for uterine or vaginal lesions until disease of the tubes has been positiwly excluded.

Exploratory celiotomy is justifiable here for diagnosis when the bimanual exami-

nation does not make clear, nor yet exclude, the existence of the occlusion of the

tubes, or when pregnancy is desired and treatment addressed to the uterus is other-

wise indicated.

When the occlusion of the tubes is due to angulation by adhesions, celiotomy

with separation of the adhesions may effect a cure. When bilateral pyosalpinx,

hydrosalpinx, or even marked salpingitis is present, the chances of curing the

sterility by plastic operations on the tubes is not great. When the adnexa are

healthy and well developed and the uterus is small, the galvanic current in the

hands of Bumm [loc. cit.) has given happy results. The positive electrode

IS placed upon the abdomen; the negative electrode is passed into the uterus.

'Noble, C. P.; "Salpingitis Considered in its Relation to Pregnancy and the Puerperal
State; Salpingitis in its Relation to Sterility," Trans. Amer. Gyn. Soc, 1891, vol. xvi, p. 480.
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A weak current up to 50 milliamperes, for five minutes, is used. This gal-

vanization should be given two or three times weekly and after each treat-

ment the uterus should be lightly massaged. Bumm has seen the uterus

enlarge 1.5 cm. in three months under this plan of treatment. He has treated

within five years 12 women for infantile development of the genitalia; 5 were

relieved of dysmenorrhea; of these, 3 were married and all of the three con-

ceived subsequently; in 7 there was less dysmenorrhea but no increase in the length

of the uterine cavity. If the uterine body does not enlarge under this treatment

he says no plan will be of avail and no operation to correct a flexion should be done.

For stenosis of the internal or of the external os, forced dilatation of the cervical

canal should be employed and repeated, if necessary, to maintain a patulous canal.

Every gynecologist of experience has had repeated successes by this method. When
the cervix is long and conical and the external os is narrow, and especially when

this is accompanied by an ill-developed vaginal vault, the cervix should be am-

putated by a neatly performed operation in order to restore the contour of the cer-

vix to the normal. Another plan is to split the posterior lip of the cervix as far

back as the vaginal fornix: the mucosa of the cervical canal is then sewed to the

mucosa of the vaginal surface of the cervix. Dudley's (he. cit.) operation may

be performed. When the vaginal vault is shallow it should be systematically tam-

poned, larger-sized tampons lieing substituted from time to time until the vaginal

vault has been stretched and given its natural dome-like shape.

Sterilitv from gonorrhea which is confined to the urethra, the vulvovaginal

glands, and the cervical canal, is not a hopeless condition. Local apphcations

to the urethra, applications to or excision of the vulvovaginal glands, and curetage

or amputation of the cervix may cure both the gonorrhea antl the sterility. Rest

before, during, and after the menstrual periods is indicated in such cases.

At times sterility is due to chronic endometritis or to glandular hypertrophy

of the endometrium. In such cases curetage is indicated.

In pelvic congestion, when the cervix and the vagina are bathed with leukor-

rheal discharge, the systematic use of glycerite of boroglycerin tampons may restore

the parts to the normal and permit of conception. If the vaginal discharge is very

acid, a douche of sodium bicarbonate solution, oij to the quart, should be taken

previous to intercourse.

Frequent coitus should be discouraged; impregnation is more probable when

the sexual act is performed at less frequent intervals, and especially before and

after the menstrual periods.

VULVITIS.

Etiology and Pathology.—The vulva is naturally well protected against in-

flammatory affections. This fact results from the structure of the vulvar mucosa,

which more or less resembles the skin, and from a bactericidal action of the

secretion with which its inner parts are bathed. The epithelium of the

vulva is of the stratified squamous variety, and upon the larger labia and
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the outer surfaces of the lesser ones closely resembles the ordinary cuta-

neous surface of the body. Upon the inner surface of the smaller labia

the epithehal covering becomes more dehcate, so that at the vestibule it

closely resembles that of the hymen and vagina, with which it is continuous.

This part of the vulva is moistened with a secretion which comes from the

vagina and possesses the same reaction and bactericidal properties as the vaginal

secretion. Numerous bacteria are found here besides those common to the vaginal

secretion. Very few are pathogenic. In the adult the protection which the

vulvar epithelium affords against infectious organisms is greater than in the child,

because the mucosa is thicker and tougher. It is a matter of common clin-

ical observation that primary vulvitis is much more common in the child

than in the adult, the more delicate epithelial surfaces of the child being

less resistant to bacterial invasion. Except in the young, therefore, primary vul-

vitis is infrequent. When the natural protection against infection in the adult

is weakened,—in other words, when from more or less continuous irritation the

epithelium becomes macerated, when the vaginal secretion becomes altered so

that it loses its bactericidal properties, when there is repeated infection from a

coexisting and neighboring lesion,—then vulvitis is quite likely to occur. The

causes of vulvitis include gonorrhea, uncleanliness, diabetic urine, irritating dis-

charge from a lesion higher in the genital tract (vesicovaginal fistula, carcinoma),

thread-worms, the discharges in typhus fever and dysentery, too frequently repeated

sexual intercourse, and masturbation. Gonorrhea is the most usual cause. In

the child gonorrheal vulvitis is highly contagious, passing from one patient to an-

other through the medium of bed-clothing, napkins, the hands, etc. In the adult

gonorrheal vulvitis is less frequent and is usually but a part of an infection in-

volving the urethra and Bartholin's glands. The severity of vulvitis will depend

upon the cause and the degree of irritation. In vulvitis from irritating discharges,

thread-worms, or uncleanliness the symptoms are less violent, as a rule, than in

the gonorrheal form. In vulvitis the parts are reddened and swollen and covered

with a secretion which varies according to the nature and the intensity of the infection.

In the milder forms the parts are bathed in a thin muco-purulent secretion; in

the more severe forms the discharge is largely purulent and the inflammatory symp-

toms are more marked. There may be great edema of the structures composing

the vulva. Inguinal adenitis may accompany gonorrheal vulvitis.

Symptoms.—The symptoms of vulvitis vary from a sense of discomfort

and chafing to an actual burning pain. They are exaggerated upon locomotion.

Upon appropriate treatment, the inflammation of the vulvar mucosa in general

subsides, while the infection remains locahzed in the urethra, vulvovaginal, or

vestibular glands. In certain cases of vulvitis the sebaceous glands and the hair-

follicles are especially infected. They become distended with pus and produce a

vulvar acne to which the name follicular vulvitis (furunculosis) has been applied

(Gebhard, loc. cit.). In puerperal women streptococcus vulvitis sometimes occurs.

This disease, which results from the infection of abrasions or wounds of the vulva,
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causes considerable necrosis and the formation of an ulcer with infiltrated borders

and a gray or a discolored brown base. The favorite seat for this ulceration

is the frenum or the perineal body; next the points to the right and to the left

of the introitus vagina, where the subcutaneous tissues are most firmly attached

to the descending rami of the pubes. This condition is frequently spoken of as

diphtheritic, even though it has nothing to do with the Klebs-Loeffler bacillus.

Streptococcus vulvitis may occur also after scarification of the vulva, and in young

children in association with a streptococcus infection of the umbilicus.

Real diphtheria of the vulva does occur in yoimg children the subjects of

pharyngeal diphtheria. Bimim ' has reported a case of puerperal ulceration of the

vulva caused by the Klebs-Loeffler bacillus.

A gonorrheal phlegmonous infiltration of the subcutaneous connective tissue

is occasionally observed. This occurs, as a rule, only in the puerperium and results

from the infection of more or less deep abrasions or wounds of the vvilva.

Noma, or gangrene of the vulva, is said to be seen in young children who are

greatly reduced in strength and who live in filth and poverty.

Treatment.^—In the simple forms of vulvitis which depend upon uncleanliness,

thread-worms, diabetic urine, and irritating discharges, the parts should be bathed

several times a day with a saturated solution of boric acid; or with bicarbonate

and with biborate of soda, of each 1 dram to a pint of water. If there is a vaginal

discharge which possibly has to do with the vulvitis, a vaginal douche followed

by a tampon is indicated, and this should be repeated often enough to keep the vulva

free from the irritating excretions. The contiguous vulvar surfaces should be

thoroughly dried after each cleansing and dusted with a powder consisting of

equal parts of powdered burnt alum and acetanilid. If the patient has diabetes,

she should receive general treatment, and urination should always be followed by

irrigation, drying, and dusting of the vulva with borated talcum. Occasionally

an ointment is more soothing than a dusting-powder. For this purpose either

a 10 per cent, boracic acid ointment or a 5 per cent, carbolic acid ointment is

serviceable.

The treatment of acute gonorrheal vulvitis consists essentially in repeated

gentle cleansing of the inflamed parts and the application of antiseptic solutions.

It should be remembered that the gonorrheal form, especially in children, is very

infectious, and care should be taken lest any of the gonococcus pus is transferred

to the eyes or to another patient. In the acute stage of primary gonorrheal vulvitis

local treatment should be confined to the vulva, and under no circimistances should

vaginal douches be employed.

The vulva should be cleansed three or four times daily with a warm solution

of bichlorid of mercury 1 : 10,000, or an alkaline solution of bicarbonate of soda and

biborate of soda, of each 1 dram to a pint of water. The solution is either poured

' Bumm: "Ueber Diphtherie und Kindbettfieber," Zeitschr. f. Geburtsh. u. Gyiiiik., Bd.
xxxiii, S. 126.

' The authors wisli to express tlieir thanks to Dr. Win. B. Small for valued assistance in the
preparation of the sections dealing with the treatment of the venereal diseases.
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over the vulva or applied by means of cotton balls held in dressing forceps. After

all of the discharge has been washed or wiped away, strips of gauze soaked in a 25

per cent, aqueous solution of argyrol should be placed between the lips of the vulva.

If the pain is great, warm applications of lead water and laudanum should be

made constantly. After the discharge begins to subside, if there is great itching

and pain, 1 per cent, of powdered burnt alum should be added to the lead water

and laudanum. General measures include rest in bed, saline laxatives, and refri-

gerant diuretics (potas. carbonate, potas. bitartrate). (If inguinal adenitis develops

the condition should be treated as described under the Treatment of Chancroids,

page 253.) After the acute inflammatory symptoms have subsided strong antiseptic

solutions may be applied directly to the vulva. Argyrol,' 25 per cent. ; nitrate of

silver, gr. xxx-f§j; bichlorid of mercury, 1: 1000; solutions of formaldehyd up

to 1 per cent. At this time attention should be turned more immediately toward

the urethra and the vulvovaginal glands (as described on pages 310 and 329).

After the use of antiseptic applications, when the acuteness of the attack has

subsided, the apposed surfaces of the vulva should be kept separated and well

dusted with equal parts of tannic acid and bismuth subnitrate, or with some other

dusting-powder. The treatment of streptococcus vulvitis, which occurs almost ex-

clusively in the puerperium, is an obstetric subject and will not be discussed here.

Real diphtheritic vulvitis should be treated by the use of antitoxin and the same

general and local measures which are adopted for diphtheria elsewhere.

CONDYLOMATA ACUMINATA.

Etiology, Pathology, and Symptoms.—Condylomata acuminata, or venereal

warts, are papillary outgrowths which occur upon the external genitaha, vagina,

and cervix. They occur either as discrete outgrowths or they may coalesce,

forming cauliflower or mulberry-like excrescences, covering the entire vulva or

a part of it. The warts when discrete usually have more or less of a pedicle;

when they are confluent they arise from broad surfaces and are sessile. Their

color depends upon the thickness of the epithelial layer and their vascularity.

If the epithelium is intact they are of the same color as the surrounding skin;

if it is macerated or if the growths are very vascular they are purplish red in

color. The growths are produced, as a rule, by the irritation of gonorrheal or

other discharges which keep the parts constantly moist. The irritation of secondary

syphilitic lesions may cause them. They are frequently developed during preg-

nancy as a result of the congestion and the nutritive stimulus incident to that state.

Although they usually occur either as a result of the diseases mentioned or from

uncleanhness, they may occur in healthy women whose personal hygiene is above

reproach. There is usually an offensive and highly irritating excretion from

venereal warts; the more vascular the vegetations, and the thinner their covering

' Linen stained with argyrol may be cleansed by immersion in a 1 : 500 solution of bichlorid
of mercury.
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of epithelium, the greater the discharge. Venereal warts give rise to a sense of

discomfort or pain, especially when walking. The outgrowths may become the

seat of inflammation.

Treatment.—The parts should be cleansed frequently with a solution of bi-

chlorid of mercury, 1 : 2000, followed by normal saline solution. After careful

drying a dusting-powder of equal parts of powdered tannic acid and lycopodium

should be used. (Powdered tannic acid and lycopodium are extremely light in

weight; not more than a dram of each should be ordered at a time by prescription.)

If the growths interfere with walking the labia may be separated by means of

absorbent cotton held in place by a T-bandage. Under this plan, in mild cases,

the vegetations disappear. Usually it wiU be necessary to destroy the growths

by curetment and the application of nitric acid. A sharp curet should be used

and care should be taken not to open up planes of healthy tissue or healthy lymphatic

channels. The surrounding parts should be smeared with vaselin before the acid

is applied. Several applications are better than one very extensive application.

Schein' has recently employed refrigeration in the treatment of about .30 cases of

condylomata acuminata. The entire surface, base and pedicle, is frozen by

means of an active stream of ethyl chlorid. The surrounding parts are pro-

tected by means of dry gauze or cotton. This refrigeration leads to such a high

grade of thrombosis and stasis in the vessels of the growth that necrosis occurs

and the tumor falls off in the course of several days. This treatment is appli-

cable to any case of condylomata acuminata. As a rule, in single pedunculated

tumors one application is sufficient. Sometimes Schein has used as many as

six applications. The patient during the application complains of a sticking,

cold feeling, and afterward, for some minutes, of a continual burning pain. The

pain, however, is always bearable and frequently it is very slight. The advantage

of the method is that it is quick and clean; there is no loss of blood, no preparatory

treatment, and it can be used at any time. The successful treatment of venereal

warts often requires a resort to operation.

SYPHILITIC LESIONS OF THE VULVA.

Pathology and Diagnosis.—The most frequent seat of a chancre of the geni-

talia in the female is the labia majora; thereafter it is the fourchette, nympha;,

clitoris, and mons veneris, in the order named. White and Martin" beheve that

the primary sore in women occurs more often on the cervix than is usually supposed,

—the part being inaccessible to view and the primary sore often causing no symp-

toms the lesion is not observed.

Gebhard (loc. clt.) says, in speaking of the primary inoculation of syphilis

upon the vulva, that after the abrasion where the infection has gained entrance

' Schein, M.: "Die Behandlung des Condyloma acuminatum mittels Erfrierung," Wiener
klinisch. Wochenschr., vol. xviii, Nr. .5.

' White, J. William, and Martin, Edward: "Genito-urinary Surgery and Venereal Diseases,"

Phila., 1905.
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has healed (and this often happens without any inflammatory reaction) there occurs

beneath the intact epithehum a more or less wide-spread dense infiltration. This

begins with an arteritis in which, first, the adventitia is infiltrated, then the intima

is involved, and finally the vessel may be obliterated. Through increasing infiltra-

tion and necrosis of the tissue the epithelium over it becomes broken and produces

an erosion. On the clitoris and the smaller labia there is usually a circumscribed

fixed induration; on the greater labia the structures become edematous and hard

and take on a peculiar brownish-red color. As in the male, the initial lesion of

syphilis may be of several varieties.' The chancrous erosion occurs in a large number

of the cases; it is superficial, round or oval, has a dusky red areola, and a pol-

ished raw surface in the center of which there is a gray false membrane discharging

a small quantity of serosanguineous fiuid. The induration begins a week after

the lesion appears and is usually parchment-like ; it may be nodular.

The chancre may be deeper, involving the true skin, and in its worst forms

the subcutaneous tissues (known in such a case as the chancrous ulceration).

The chancrous ulcer may be superficial or deep; it has sloping edges, and is covered

with a gray false membrane and serosanguineous discharge. The initial lesion

of syphilis often takes the form known as the indurated papule; the latter consists of

a hard, raised, dusky red tubercle, sharply defined from the surrounding tissues,

having a dry surface, and frequently encrusted with layers of exfoliated epithelium.

Chancres are modified by inflammation from a simple infection (bubo may

occur); by chancroidal inflammation, papillary growths, conversion to a mucous

patch, phagedena, and gangrene.

In the case of infection with chancroid and syphilis at the same time, there may

be in very rare instances first a healing of the chancroid before the chancre appears

;

the incubation of chancroid being but a few days or at most a fortnight. Commonly

the chancroid persists and forms a spreading, punched-out, infiamed, sloughing

ulcer, which becomes gradually developed in a hardened infiltrate. In place of

being acquired at the same time, the chancroidal virus may be inoculated on a well-

developed chancre; the result of this is a chancroidal ulceration. The only local

thing remaining to suggest chancre under these circumstances is the induration.

If the chancroid spreads rapidly it may cause sloughing of the indurated area;

this leaves no local sign suggesting .syphilis. Or the .syphilitic virus may be inocu-

lated on the chancroid; the latter then pursuing its course unaltered except for

the formation of an induration. The sore resulting from the inoculation of syphilis

and chancroid at the same spot is called a mixed chancre. The chancre loses

its induration as secondary symptoms develop ; it may become covered with a gray

false membrane and present all of the characteristics of a mucous patch.

In the secondary stage mucous patches (condyloma latum) appear upon the vulva

as broad, fiat elevations, which have a moist surface in consequence of transudation.

Through decomposition of this excretion, superficial ulceration readily occurs.

' The description of the syphilitic lesions of the vulva has been largely compiled from
White and Martin {he. cit.).
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The papillary bodies of the skin are commonly hypertrophic; the vascular and

nerve-bearing papillae reach an excessive height and project under the overlying

epithelium in the form of small sharp points, from which the surface takes a raw

fissured appearance. Usually there are a number of condylomata; they very often

affect surfaces in apposition and such as are subject to the irritating influences

of heat and moisture. There may be associated with mucous patches an abundant

outgrowth of venereal warts. These are due to irritation and not to any specific

virus. The secretions from these condylomata or mucous patches are the chief

sources of infection with the syphilitic virus.

Relapsing induration^ (pseudo-chancre indure, chancre redux) at or near the

site of the primary syphilitic sore may occur during the first or second year of the

disease. Two varieties are recognized—superficial and deep. The first resembles

closely the true chancre; it has an elevated, smooth, ulcerated surface. The deep

form is commonly located on the labia majora and simulates a small fibroid,

freely movable, and not adherent to the mucous membranes. It may attain the

size of a hen's egg; it causes no pain or inconvenience. Traumatism or infection

may lead to abscess formation with the formation of a very indolent ulcer,

which resists all treatment unless the corrept diagnosis of the condition leads to

proper therapeusis. (In this condition the inguinal glands are not enlarged.)

Gumma of the vulva is rare. It usually develops in the labia majora and has

a tendency to break down and to suppurate.

Treatment.—General treatment should not be started until the diagnosis

of syphilis is made sure by confrontation or by the appearance of the secondary

lesions. When this occurs the usual treatment of syphilis, which need not be de-

tailed here, should be instituted. Locally—in order to escape the complications

of chancre noticed above—the strictest cleanliness should be observed about the

parts. They should be frequently cleansed and dusted with a powder consisting

of equal parts of acetanilid, boric acid, and calomel. A chancre should never be

cauterized unless it becomes phagedenic. A carefid examination should always

be made of the cervix in order to detect the possibility of a complicating lesion

(chancroid) of that part. IMucous patches should be painted with nitrate of

silver, gr. xxx-gj, and dusted with iodoform, aristol, or subiodid of bismuth.

The strictest cleanliness should be maintained with vulvar dbuchings, as recom-

mended under the treatment of chancroids, and the labia should be kept apart

with cotton.

CHANCROIDS.

Pathology and Diagnosis.—Vulvar chancroids are found, as a rule, upon

the parts of the vulva directly surrounding the vaginal orifice. They may occur

also on the cervix. The course of chancroid in women is in general more serious

and troublesome than in men. This is clue to the fact that the vulvar parts are

'Taylor, Robt. W. : "A Practical Treatise on Genito-urinary and Venereal Diseases and
Syphilis," Phila., 1904.
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more or less constantly in apposition and are subject to the irritation of urination,

menstrual discharge, leukorrhea, and the friction incident to walking. Secondary

infections are quite common and may be indefinitely repeated unless careful at-

tention is given to prevent contact with healthy surfaces and to maintain absolute

cleanliness.

The incubation period of chancroids is usually five to six days, occasionally

twelve days. The ulcerations have a punched-out appearance and the edges

are undermined. The base shows no marked induration, and is covered with

granulations which have a purulent infectious discharge.

Treatment.—As soon as a diagnosis is made the ulcerations should be thor-

oughly cauterized so as to destroy all of the chancroidal infection at once and convert

them into healthy granulating surfaces. A full investigation of the cervix and the

^vagina is necessary and the cauterization must include every chancroidal ulceration.

A local anesthetic, such as cocain, may be sufficient, but if the extent of the

ulceration renders this unhkely a general anesthetic, such as nitrous oxid, ethyl

chlorid, chloroform, or ether, should be given and the ulcerations thoroughly

burned out with pure carbolic acid or with nitric acid. The actual or electric

cautery is apt to produce too much sloughing and is therefore not advisable. The
vagina and the vulva are then thoroughly douched with bichlorid solution, 1 : 2000,

thoroughly dried, and a dusting-powder of iodoform is applied. The objectionable

odor of this may be disguised with coumarin or with equal parts of powdered

roasted coffee. The vulvar cleft should be kept filled with a layer of absorbent

cotton held in place by means of a T-bandage. The bichlorid douche should be

repeated about twice a day and the parts dried, dusted, and dressed as before.

After the sloughs have separated and the granulations have become healthy,

the iodoform should be discontinued and a powder consisting of equal parts of

acetanilid, boric acid, and calomel should be used.

Exuberant granulations should be touched with silver, either a strong solution,

gr. xxx-f oj, or the solid stick. In serpiginous and phagedenic chancroids it may
be necessary because of inflammation and the associated pain to use hot compresses

of bichlorid solution 1 : 5000, or of lead water and laudanum. "When the granula-

tions have become healthy in these extensive cases a stimulating lotion such as

the following is indicated

:

I^. Balsami Peruviani f 5ij
Aq. destillatae q. s. ad. f gij

M.

The general condition of patients suffering with chancroids must receive

careful attention. Iron, quinin, and strychnin are sometimes indicated. In the

colored race especially, cod-liver oil and whisky, a half to one ounce of each, three

times daily is of service.

Bubo is a not infrequent result of chancroids. Usually it is unilateral. When
seen early the patient should be confined to bed, if possible, and an ointment

applied to the affected gland composed of equal parts of ung. hydrarg., ung. bellad.,
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ung. iodi., and ichthyol, spread on a piece of lint. Waxed paper should be placed

over this and the whole held in place by an ascending spica bandage of the groin,

applied so that firm, equable pressure is exerted upon the inflamed glands.

If suppuration is imminent, an early complete extirpation of the glands without

rupture is the preferable treatment. If this is impossible, after opening the abscess

all unhealthy tissue should be cureted or cut away and the cavity should be

cauterized with pure carbolic acid and packed with iodoform gauze.

SKIN LESIONS OF THE VULVA.

Etiology and Symptoms.—Dermatitis of various forms may be found af-

fecting the skin of the vulva. Eczema, herpes, and prurigo may occur here as

elsewhere on the body. They produce symptoms which are clinically classed

with vulvitis or with pruritis.

Treatment.—The treatment of vulvar skin lesions is the same as for similar

lesions on other parts of the body, coupled with measures (see Pruritus, page 256)

which protect the vulva from the effects of an irritating discharge, secure perfect

cleanliness, and keep apposed surfaces apart (see Vulvitis, page 248).

PRURITUS VULVAE.

Etiology and Pathology.—Itching of the vulva, or pruritus vulvae, is a symp-

tom of many local and general lesions, which produce irritation of the cutaneous

nerves. It exists also as a pure neurosis. In some of the latter cases it is likely

that at first the afl^ection depends upon a well-defined lesion, the neurosis gradually

becoming engrafted upon and replacing the local lesion. Sanger's' classification

of the causes of pruritus vulvae is as follows

:

A. Endogenous.

(1) Hematogenous.—Icterus, nephritis, diabetes mellitus—from the products

circulating in the blood,—bile, uric acid, urea, sugar—all of which may irritate

the nerve-endings and produce itching. In the same way morphin, alcohol, iodin,

and other drugs may produce pruritus.

(2) Congestive.—Venous stasis of the hemorrhoidal veins and the pampiniform

vessels: in cases of heart weakness, pregnancy, retroposition of the uterus, and

uterine tumors.

(3) Hematogenous skin diseases.—Erythema, urticaria, herpes, eczema.

B. Exogenous causes.

(1) Chemical action of secretions.
'

(a) Hyperidrosis, seborrhea.

(b) Continuous wetting with normal or pathologic (diabetic), intensely

acid (uric), purulent, or alkaline (ammonia) urine.

'Sanger M.: "Zur Aetiologie und operativen Behandlung der Vulvitis Pruriginosa," Cen-
tralbl. f. Gynak., 1894, S. 154.
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(c) Pathologic discharge from vagina and uterus (acute and chronic

gonorrhea, putrefying blood, catarrh of the cervix, cervical

polyp, carcinoma and other new-growths).

(d) Catarrhal and purulent secretion from the rectum, which first

produces pruritus ani and then leads to pruritus vulvse. This

secretion is intensely irritant, and, especially in cases of adiposis

and uncleanliness, leads to the worst form of pruritus.

(2) Parasites.

(a) Animal (pediculi, oxyuris vermicularis).

(6) Vegetable (leptothrix, leptomitus, oidium albicans, micrococcus

urese; occasionally also the gonococcus, smegma bacillus,

putrefactive organisms, the different skin parasites, strepto-

coccus and staphylococcus).

(3) Mechanical.

(a) Primary—masturbation; too frequent cleansing, especially with

sponges.

(b) Secondary—rubbing and scratching produced through itching.

(4) Thermal.—Under this head belong pruritus estivus, pruritus hemalis, and

the increase of itching produced by a warm bath. In mild cases, and especially

if there is a local lesion, pruritus is commonly referred to as a symptom of the

disorder.

Pruritus vulvse, as the term is used, implies either exaggerated itching in com-

bination with a local lesion which has originated it, or itching the result of a

general disorder or of a neurosis, or of a combination of these.

Symptoms.—The symptoms are always worse at night and under the influence

of warmth and exercise. The congestion of menstruation and of pregnancy increases

the severity of the symptoms. In aggravated cases the patient is unable to keep

from scratching the parts. This gives temporary relief only and increases the

irritation, so that the symptom becomes progressively worse. The patient may
be unable to sleep and unable to restrain herself from violently scratching or

rubbing the vulva on all occasions. She becomes nervous, avoids the society of

her friends, and seeks relief in anodynes and hypnotics. The itching may extend

to the inner side of the thighs and to the anus. As a result of the constant scratching

and rubbing of the parts there results a thickening of the corium' from connective-

tissue hyperplasia which affects also the nerve-endings. The vulvar skin appears

thick and leather-like and has an unnatural whiteness of color, broken here and

there by excoriations caused by the patient's finger-nails. In the later stages of

the disease, considerable subcutaneous atrophy of the vulvar tissues may occur.

Treatment of this condition necessarily must depend upon the underlying

cause in the particular case and upon the local lesions present. The general

'Webster, J. C; "The Nerve Endings in the Labia Minora and Clitoris, with Special Ref-
erence to the Pathology of Pruritus Vulvae," Edinburgh Med. Jour,, July, 1891, vol. xxxvii, Part
I, p. 35.
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treatment of icterus, nephritis, diabetes mellitus, heart disease, and pregnancy

need not be discussed here. For pedicuh we can recommend highly a 1 : 500

watery sokition of mercuric Ijichlorid with equal parts of alcohol and ether. When

the vulva is bathed with an irritating discharge from the vagina the patient should

take a douche of bichlorid solution, 1 : 4000, several times a day, or the vulva and

the vagina should be thoroughly cleansed by douching with a solution of bicar-

bonate and biborate of soda (of each a half ounce to a gallon of warm

water), and a lamb's wool and cotton tampon should be placed in the vagina.

The repetition of this treatment as often as indicated will effectually prevent the

irritating discharge from coming: in contact with the vulvar surface. When
the urine is highly concentrated, potassium acetate and potassium citrate should

be exhibited in large doses with plenty of water. In the presence of cystitis,

benzoic acid (gr. x) and urotropin (gr. x), given alternately every three hours with a

full glass of water, are efficacious. When the urine is irritating because of dia-

betes mellitus, icterus, or when there is actual nephritis, the treatment will

have to be varied accordingly. The diet will recjuire suitable regulation in the

diseases last mentioned. When the irritating cjuality of the urine depends entirely

upon concentration, a diet largely composed of skimmed milk should be selected.

Alcohol, spices, and acids should be avoided. Rectal discharge should be controlled

b}' frequent irrigation of the rectum with normal saline solution, followed by the

introduction of fSij of a 25 per cent, solution of argyrol or of a 2 to

5 per cent, solution of silver nitrate. Proctoscopic examination should be made

to definitely determine the nature and the exact location of the disease. If it

lies far above the anus, intestinal antiseptics by the mouth, coupled with high

irrigation of the colon, must be used. Long-continued instillations of silver

nitrate solution should be avoided lest they result in the production of argyria.

Skin lesions of the nature of actual primary cutaneous disease should be treated

as they are elsewhere on the surface of the body.

The cases of pruritus which are most difficult to handle are those in which

the condition cannot be ascribed to any demonstrable lesion. Under such circum-

stances the disease must be looked upon as a neurosis, and nerve sedatives and

general tonic and hygienic measures are indicated.

For the relief of Itching, alcohol and ether, menthol, or Goulard's extract

may be of service. An ointment of ac. carbolic and menthol, of each gr. v-x to

the ounce, is often beneficial. W. B. Small has had the best results with a 50

per cent, ointment of ol. terebinthina^ in petroleum jelly. Ung. belladonnse (U.

S. P.) or a 10 to 15 per cent, chloral ointment sometimes does good. Nothing

is better for the itching of dermatitis than black wash and bismuth. Narcotics

should be avoided. The most scrupulous cleanliness is to be observed and irritated

surfaces are to be kept apart by the interplacement of cotton. The application

of a strong solution of the nitrate of silver (gr. Ix-foj) or of pure carbolic acid is

indicated in severe cases and will give at least temporary relief.

The infiltration of the tissues, after the plan of infiltration anesthesia, may be tried.
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If none of these measures avail then the case should be operated upon. Sur-

gical measures include excision of the itching skin, followed by a plastic repair,

or excision of a portion of each of the following nerves: the dorsal nerve of the

cHtoris; the ilio-inguinal and the genito-crural nerves; the inferior pudendal,

and the perineal branches of the pudic (see page 329).

VAGINITIS.

Etiology and Pathology.—The vagina is lined with stratified squamous

epithelium which forms a good protection against an invasion of the submucosa

by bacteria. This epithelial covering resembles that of the inner part of the vulva

(inner surface of the labia minora, vestibule, hymen). It differs from the epithelial

covering of the vestibule and inner surface of the labia minora in that it possesses

no glands. Although occasionally glands have been found in the vagina, as a

rule they are not present. The so-called vaginal secretion is therefore not largely

of vaginal origin. It consists of transuded blood-serum mixed with the excretions

of the uterus. It covers the entire vaginal wall to a moderate extent and collects

in the vaginal vault in a somewhat greater amount. It is a whitish, creamy fluid

which at times has a crumb-like appearance.

Microscopically one finds in the vaginal secretion desquamated epithelium,

leukocytes, and microorganisms. The reaction of the vaginal secretion is acid.

This is due to the bacillus of Doderlein, which produces lactic acid. There are

other organisms commonly found in the vagina. The acidity of the vaginal secre-

tion, and the antagonism between the normal vaginal bacilli and pathogenic or-

ganisms which chance to gain an entrance, are factors in the protection which the

vaginal secretion affords. An inflammation of the vagina usually depends upon

the frequently repeated introduction of organisms combined with a mechanical

irritation or injury, or upon some general condition which lowers the normal re-

sistance of the vaginal epithelium. In the young, where the horny layer of the

epithelium is not well developed, and in the old, where the epithelial layer atrophies,

there is not so much protection and vaginitis is more readily produced. The
atrophy associated with an artificial menopause may predispose to vaginitis. Most

cases of vaginitis are secondary to lesions of the uterus or tubes and result from the

more or less constant accumulation within the vagina of irritating uterine discharges.

Predisposing causes of vaginitis are the venous stasis and hyperemia incident to

pregnancy, small abrasions of the mucosa, and the desquamation and irritation

pro.duced by foreign bodies. The exciting causes are largely the same as those

which have been mentioned under vulvitis, such as irritating discharges from the

cervix or from a vesicovaginal fistula, uncleanliness, various fungi and exanthem-

atous diseases, streptococcus or Klebs-Loeffler bacillus, and infection occurring

in parturient women. Dysenteric discharges have been observed as a cause.

The application of caustic solutions to the vagina is capable of producing vaginitis

of a severe grade.

VOL. I.—17
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The gonococcus is perhaps the most frequent cause. Primary gonorrheal

vaginitis, except in children, is rare. In the child gonorrheal vulvovaginitis

readily occurs and forms a very infectious and intractable disease.

Clinically, vaginitis is usually chronic. Acute forms are found in streptococcus

and diphtheritic infections, in the exanthematous diseases, and as the result of trau-

matism. Except in children, acute gonorrheal vaginitis is not common.

Macroscopically, vaginitis may be divided into the granular, the ulcerative, and

the emphysematous forms. Vaginitis is generally characterized by increased vaginal

secretion and by a swelling and reddening of the vaginal walls. The vaginal secretion

is either milky, whitish, and thinner than normal, or it takes a yellowish-green

color and becomes of a purulent consistency. The acidity is, as a rule, considerably

diminished; often it is neutral, and not infrequently it is alkaline. Microscopically

the vaginal secretion is found to contain an increase in the number of leukocytes

and in the number of foreign microorganisms with a decrease in the number

of normal vaginal bacilli. The diffuse form of vaginitis is usually found in an acute

stage in younger individuals. In chronic vaginitis, and especially in all but very

young persons, the vaginal mucosa has a granular appearance. This is caused

by a localization of the inflammation to groups of papillae in the subepithelial

tissues. In older persons this same granular appearance may be produced by

subepithelial hemorrhages. The epithelium over these localized collections of

round-cell infiltration may desquamate, exposing the subepithehal connective

tissue and forming smaU eroded areas. In the senile form denuded spots, if

they happen to come into apposition, may adhere and produce more or less contrac-

tion of the vaginal canal. In gonorrheal vaginitis eroded spots are often found in the

vaginal vault.

The actual ulcerative form of vaginitis—in which the destruction involves the

subepithelial tissue and results in a cicatrix—is produced by a streptococcus or

by a diphtheritic infection, by the use of caustics and by the pressure of pessaries.

Ulcers may also occur from decubitus in marked cases of prolapsus uteri with in-

version of the vaginal walls.

Mycotic vaginitis is a form caused by the action of certain fungi. The fungus

which produces this affection most frequently is the oidium albicans. Smith and

Radkey' report such a case. The woman had been pregnant about eight weeks.

A previously existing leukorrhea became profuse and caused intense vulvar itching

and burning. Later the vaginal discharge was thick, viscid, somewhat grumous,

and of a dirty brownish hue, the color apparently being due to an admixture with

blood. The walls of the vagina were covered with large numbers of grayish-

brown, slightly elevated masses, which were easily detachable. Beneath them

there was desquamation and swelling of the mucosa. Examination of the grayish-

brown masses showed them to be made up of epithelial ceUs overlaid by mycelial

threads and colonies of oidium albicans. Their dark color in contrast to the usual

' Smith, Allen J., and Radkey, O. H.: "Notes upon a Case of Mycosis Vagina?," Med. News,
1903, June 27, p. 1204.
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lio-ht color of thrush patches was attributed by the author to the presence of blood-

corpuscles; otherwise the local appearance would have resembled ordinary oral

thrush. In such cases as this, the intervening mucous membrane is either normal

or it is swollen and red; beneath the mycotic patches the mucosa is eroded and

swollen. Pregnant women are most often affected. Smith and Radkey (loc. cit.)

mention the physiologic glycosuria of pregnancy and Friedreich's assertion that

a retention about the parts of even a small amount of diabetic sugar from the

urine of pregnant women will favor the growth of the thrush organism.

Emphysematous vaginitis (colpitis emphysematosa, colpohyperplasia cystica)

is a rare form of vaginitis occurring chiefly in pregnant women. In this disease

there develop in the subepithelial connective tissue multiple vesicles which are

filled with gas. The condition is probably due to a particular form of organism.

Macroscopically, the vaginal walls are swollen and show numerous elevations

of various sizes, usually smaller than a pea. They appear as vesicles and at their

summits show a bluish-black color. Upon pressure with the finger these give way

and disappear without rupturing externally. If the vesicles are punctured gas

escapes.

The symptoms of this affection are not very pronounced. There is slight

leukorrhea and the vaginal walls are tender. The prognosis is good and the

disease usually disappears several months after labor. The prognosis in non-

pregnant women is also good, as the disease yields readily to treatment.

Symptoms.—In acute vaginitis there is a burning pain which is referred to

the perineum and the vulva. There is a profuse leukorrheal discharge which

varies in appearance according to the variety of the infection. The patient com-

plains of backache and of painful defecation and urination. Usually vulvitis accom-

panies the vaginal inflammation. There is not much general reaction in the gon-

orrheal form. Even in the infant the temperature rarely was above 101°, as

observed by Holt ' in a large series of cases. In the streptococcus and diphtheritic

forms the constitutional symptoms are grave.

In chronic vaginitis the symptoms are combined with those of a chronic vulvi-

tis with which it is usually accompanied. There is a leukorrheal discharge which

is more or less troublesome. Intense itching and burning are sometimes present

in the vagina (pruritus vulvae). There is more or less pain on walking or in sitting

upright. The patient will sometimes complain of a sensation as if there were a

foreign body in the vagina.

Treatment.—Rest in bed, saline laxatives, and cleansing vaginal douches

of normal salt solution or of sodium bicarbonate and sodium biborate, of each

a half ounce to a gallon of water, are indicated. Later, douches of a weak solution

of bichlorid of mercury, 1 : 10,000, may be substituted. Opium and belladonna

suppositories should be given to relieve pain, and general supportive measures

taken to improve the general condition. The discharge should be caught upon

' Holt, L. Emmet: "Gonococcus Infections in Children," New York Med. Jour, and Philada.
Med. Jour., March, 1905, vol. Ixxxi, Nos. 11 and 12. pp. .521, .588.
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pads of alisorbent cotton placed at the vulvar outlet. These pads should be burned

when soiled. The greatest precaution should be observed lest the infectious pus

be transferred to the patient's eyes. After the more acute symptoms subside, tam-

pons soaked in argyrol solution, 10 to 2.5 per cent., and later in nitrate of silver

solution, 20 to 40 grains to the ounce, are of marked curative value.

In the treatment of vaginitis in children, complete isolation is advisable if

there are other children in the familj' or institution. The child should have its own

particular nursing bottles, napkins, etc. Tub-bathing should not be employed.

Instead of sponges, absorbent cotton should be used for bathing purposes, and

after using it should be destroyed. In other words, the case requires isolation as

strict as that commonly observed in acute infectious diseases.

In the chronic form of vaginitis a number of local applications are of service;

the general plan of treatment is about the same as that given for chronic vulvitis.

Aside from cleansing douches, astringent solutions of sulphate of zinc and powdered

biu-nt alum, of each a half dram to a quart of water, or a 1 : 4000 solution of potassium

permanganate, may be used. The vaginal walls should be exposed by means of

a Sims speculum introduced in the Sims or in the knee-chest position, and direct

application should lie made of the remedies advised for the treatment of chronic

vulvitis. Tampons soaked in some of the following solutions are also useful:

argyrol 25 per cent., ichthyol and lanolin 25 per cent., and silver nitrate 4 to 8 per

cent. If the vagina is very tender and .sensitive, ointments are preferable, such as

ecjual parts of unguentum hydrargyri, imguentum belladonufe, ichthyol, and lanolin.

Carbolizetl vaselin (5 per cent.) or boric acid ointment (10 per cent.) may be

used.

The cure of a chronic vaginitis cannot be expectetl until the causative factor is

eradicated. When there is a tendency toward the formation of adhesions between

apposed surfaces, especially in the senile form of vaginitis, the parts should be

kept separated by means of tampons.

AFFECTIONS OF THE CERVIX.

For a discussion of the etiology, pathology, and symptoms of cervical affections

see also the chapters on Bacteriology, Pathology, Curetage, and Amputation of

the Cervix, also the section on Gonorrhea.

Local Treatment.—The cervix from its position is easily reached and can be

readily treated. While many of the more serious affections of the cervix can be

relieved hj operation alone, some conditions can be cured or at least very much
benefited by local applications. Furthermore, it is often advantageous to use local

treatment for a time, preceding the operations of trachelorrhaphy and of ampu-

tation of the cervix, in order to put the parts in a healthier condition.

It should he urged most emphatically tliat any lesion of the cervix which suggests

a malign-ant growth shotdd not be exposed under any circumstances to local treatment.
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The case should be immediately turned over to a surgeon, or tissue should

be excised from the suspected part and submitted to an experienced pathologist.

The local means employed for the treatment of minor cervical affections in-

clude the application of escharotics and disinfecting solutions for the purpose of

destroying infection; the introduction of tampons soaked in combinations of

glycerin for the purpose of depleting the cervix or for the more continuous ap-

plication of antiseptics; and the puncture and evacuation of Nabothian cysts.

Chronic Gonorrhea of the Cervix.—When gonorrhea of the cervix is acute, no local

treatment save the vaginal douche is advisable. When, however, cervical gonorrhea

is evidenced chiefly by an intractable discharge, the measures hereinafter described

may be employed. The cervical secretion, which is thick and tenacious, offers an

obstacle to the application of solutions to the cervical canal. In all cases where

applications are to be made the cervical mucus should be first thoroughly cleansed

away by means of small pledgets of cotton which have been soaked in an alkaline

solution (sod. bicarb., sod. biborate, each oj; water, Svj). After removing the

thick tenacious mucus a solution of formaldehyd (37 to 40 per cent.), carbolic acid

(pure), or nitrate of silver, oj-f5j, may be apphed. The tip of an ordinary alu-

minium applicator should be wrapped with cotton and, after immersing it in the

solution, it should be introduced as far as the internal os and pressed in every direc-

tion against the cervical mucosa. Care should be taken that the applicator does not

go beyond the internal os. When these strong solutions are used the vagina should

be protected by adopting the measures described on page 267, and the instructions

to the patient should be the same as those given after an intrauterine application

of the same solutions. Cervical leukorrhea is extremely intractable in many cases,

and the physician will be obliged, not infrequently, after his efforts have failed to

advise amputation of the cervix.

Laceration of the Cervix ivith Eversion of the Cervical Lips and Hypersecretion

of the Cervical Glands.—Usually a case of this sort requires operation. If this is

refused or if for any reason it is inexpedient, local treatment may relieve the

symptoms. Churchill's tincture of iodin, ichthyol (pure), silver nitrate, gr. xx-f 5j,

and lactic acid (pure) may be applied to the cervix in the same way as has

been described on page 261. Such applications should be followed by a tampon
of ung. ac. boracici, 10 per cent. The stronger applications should be made
once in ten days. The weaker ones may be used two or three times a week.

Instead of any direct application to the cervical canal, ichthyol and glycerin, 25

per cent., or argyrol and glycerin, 25 per cent., may be used in tampons, which are

placed close to the cervix, after thoroughly cleansing it of this cervical mucus.

Daily douches of normal saline solution taken in the manner prescribed on page

287 should be used in conjunction with these measures.

A form of cauterization of the cervix adapted to office practice has recently

been suggested by Hunner.^ By this method the cervical glands, which are the

'Hunner, Guy L.: "The Treatment of Leucorrhea with the Actual Cautery," Jour, of the
Amer. Med. Assoc., vol. xlvi, No. 3, Jan. 29, 1906, p. 191.
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source of cervical leukorrhea, are destroyed. It may be applied in office practice

without giving an anesthetic. With the patient in the dorsal or lithotomy position,

a broad-bladed Sims speculum is introduced into the vagina, the anterior lip of

the cervix is firmly grasped with a tenaculum forceps, and the cervix is drawn as

near the vulvar orifice as possible. The nurse or the assistant stands by with the

cautery already heated. On transferring the cautery to the operator, the nurse

continues to work the cautery bulb with one hand while she holds the Sims

speculum with the other. The operator retains the tenaculum in one hand and

manages the cautery blade with the other. Radial strokes should be made

with the cautery blade, from the cervical canal into the cervical tissue, removing the

cautery from the vagina after each stroke, as the patient feels the radiated heat on

the vaginal walls. The patient is warned that she will feel the heat but that she

must not move, as there will be no actual pain. An exception to this rule is found

in those suffering from a painful cervical scar. This condition is rare, and when

present it is advisal)le to use preliminary anesthesia by applying for ten minutes

a pledget of cotton soaked in a 20 per cent, solution of cocain.

The number and the depth of the radial strokes depend largely upon the condition

of the cervix, but in general five or six strokes are made at each treatment; the

depth of the burn is from 2 to 5 mm., or, roughly, from I to y^^ of an inch. The

length of the stroke naturally varies with the condition present, but in general it

should extend over the entire area of the hypertrophied cervical mucosa. The

treatment is given once in three weeks. The vulva is protected with a sterile gauze

dressing and the patient is warned that the leukorrheal discharge may be more

profuse than ever during the first week; and that there may be slight bleeding.

She is instructed to go to bed and remain there if the hemorrhage is at all profuse.

Hemorrhage has not been known to occur on the day of the treatment, but there is

often a little after the third or the fourth day, when the necrosis of tissue is at

its height; and this may be sharp enough to alarm the patient. A daily douche

is recommended in the interval between the treatments. Three treatments have

produced such a beneficial effect in a marked case of leukorrhea that the patient

considered herself cured, and did not come for further treatment. On an average

ten treatments will be required.

Hypertrophy of the Cervix and Nabothian Cysts.—Nabothian cysts should be

punctured with a spear-pointed knife or an ordinary bistoury, and the cyst contents

should be expressed. Even though there are no cysts present, multiple punctures of

the cervix or the extraction of blood by means of an artificial leech should be prac-

tised. These measures should be done with antiseptic precautions and should be

followed by the application of a tampon soaked in the glycerite of boroglycerin.

Ichthyol and glycerin, 2.5 per cent., or argyrol and glycerin, 2.5 per cent., may
be used instead. Daily hot saline douches should also be prescribed.

General Treatment in Cervical Diseases.—During the local treatment of an

inflamed or a hypertrophied cervix it is important to give the general con-

dition adequate attention and to take care that the cervix is not freshly infected.
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The general measures to be employed are the same as those recommended for

chronic endometritis, on page 268. If the discharge from the cervix has orig-

inated in cervical gonorrhea, attention should be paid to the husband, and in-

tercourse without prophylactic measures against reinfection should be forbidden

until both husband and wife are cured.

ENDOMETRITIS.

Classification and Varieties.—Endometritis, or inflammation of the Kning

membrane of the body of the uterus, has been variously classified. The classifica-

tion depends upon whether it is held that endometritis is due only to a bacterial

infection of the mucous membrane, or whether other causes of inflammation are ad-

mitted. If bacterial infection alone is considered to be the cause of an inflam-

mation, then chronic endometritis is less frequent than is usually supposed and

acute cases are confined to gonorrhea and to infection following intrauterine man-

ipulations and the
.
puerperium. If, however, other causes of inflammation are

accepted, various hyperplasias and atrophies of the endometrium are properly con-

sidered a result of chronic inflammation, and as a consequence the disease is recog-

nized as being not at all uncommon.

The classification of endometritis which we adopt is: (1) acute and (2) chronic.

The acute form of endometritis is produced by gonorrhea, infection following abor-

tion or labor, and infection of the uterine cavity produced by instrumentation.

In this form the inflammatory condition involves the endometrium as a whole.

The chronic varieties of endometritis may affect the endometrium as a whole or

they may affect chiefly the glands or the stroma, so that we may speak of glandu-

lar endometritis and of interstitial endometritis. The importance of this classi-

fication is principally from a morphologic standpoint. Clinically, acute endometri-

tis only deserves individual attention, as the chronic forms of endometritis almost

invariably occur in connection with, and are produced by, other lesions; so that

the treatment of the endometritis in these cases is the same as, or must be com-

bined with, the treatment of the complicating disease.

Acute Endometritis.

In discussing acute endometritis it is necessary to differentiate between the

gonorrheal and the septic forms.

Gonorrheal Endometritis.—Symptoms.—Gonorrheal endometritis usually be-

gins either during the menstrual period or just after it. In some cases a cessation

of the menstrual flow marks the passage of the infection to the endometrial cavity.

The symptoms are general and local.

The general symptoms are a rise of temperature, which rarely reaches 101° F.,

an increase of the pulse-rate to a maximum of about 110, some pain in the back

and lower abdomen, vesical irritability and tenesmus, constipation, and headache.

Local Symptoms.—At the beginning of the attack there may be a diminution
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in the amount of leukorrliea to which the individual is usually subject. Within

a few days, however, there is an increase of the leukorrheal discharge, which assumes

a purulent character and is sometimes streaked with blood. The uterus is slightly

enlarged and tender; the os is patulous. The presence of the gonococcus offers

positive evidence of the nature of the condition. In some cases, however, even

thouffh the ffonococcus is the exciting cause it will not be discovered in the uterine

discharge. Usually, in such cases, the organism will be found in Skene's tubules

or in Bartholin's glands. Gonorrheal endometritis very often passes directly into

gonorrheal salpingitis, and from the symptoms alone in a given case it is at times

impossible to say when one ends and the other begins.

Treatment—The treatment of acute gonorrheal endometritis is mainly ex-

pectant. The patient should lie placed in bed, the bowels should be kept freely

open with salines, and the diet should be restricted. Over the lower abdomen an

ice-cap or a large poultice, or else a turpentine stupe, should be apphed—which-

ever gives the most relief. After the more acute symptoms subside, copious hot

douches of bichlorid of mercury solution, 1 : 10,000, as descriljed on page 287, may
be given twice daily. In the acute stage of gonococcal endometritis any intrauter-

ine manipulation is absolutely contraindicated. The physician should endeavor

to allay the inflammation by depleting the pelvic blood-vessels and keeping the ex-

ternal genitalia and the vagina free from the infectious discharge. The latter

should be caught upon pads of absorbent cotton or gauze placed at the vulvar outlet

and held in position by a T-bandage. These pads when soiletl should be burned.

The patient should be warned of the infectious natiu-e of the pus and of the danger

of contracting gonorrheal ophthalmia, unless antiseptic precautions are taken.

Under this plan of treatment the pain, the temperature, and the acute symp-

toms of the attack will gradually subside in from three to four days.

As a rule, stimulating treatment is not required. If the patient is weak, strych-

nin may be exhibited and milk or broth may be given every two or three hours.

Septic Endometritis.—The general symptoms of septic endometritis depend

to a considerable extent upon whether pregnancy exists at the time of or previous

to the infection. When the uterus is succulent and hyperplastic, as it is in preg-

nancy, the result of an infection of the endometrium is more serious than if the

organ is in the non-pregnant state. Puerperal septic endometritis is frequently

the first stage of puerperal pelvic inflammatory disease. In some cases the infec-

tion will go no further than the endometrium, but this is the exception rather than

the rule. Under any circuinstances, the general symptoms are those of puerperal

infection as described on page 290. If the infection remains localized in the en-

dometrium, the symptoms will be less severe than when it extends to the myome-

trium, to the pelvic peritoneum, or to the pelvic cellular tissue.

When the endometrium of the non-pregnant uterus is infected from dirty instru-

ments or foreign bodies introduced therein, the general reaction resembles the

symptoms of instrumental or post-operative pelvic inflammatory disease (see p. 283).

In this as well as in the puerperal form it is often difficult to determine when the
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infectious process has spread beyond the Hmits of the endometrium. Without

going into detail, it may be said that the symptoms of acute septic endometritis

usually consist of a rise of the temperature and of the pulse, actual chills or chilly

sensations, headache, pain and tenderness in the lower abdomen, abdominal dis-

tention, nausea, and constipation or diarrhea.

The local symptoms depend upon the nature of the infecting organisms and

the presence within the uterus of material undergoing necrosis or putrefaction.

Usually at first there is a diminution in the quantity of the lochial discharge ; indeed,

there may be a complete suppression of the lochia for several hours. This may be

due to the acute inflammatory process which temporarily interferes with uterine

excretion, or it may be due to a flexion of the cervix or to a foreign body (decidual or

placental tissue) which obstructs the cervical canal. Later the lochial discharge

becomes more profuse; it is putrid and has a foul odor when there are decomposing

membranes, placenta, or decidua within the uterus. Otherwise the discharge is

purulent, perhaps streaked with blood. In some of the most violent cases of septic

endometritis there may be almost no local reaction. Usually the uterus is en-

larged and tender and the os is patulous.

Treatment.—The local treatment of septic endometritis depends in part upon

whether there is any decomposing placental or decidual tissue inside the uterus. When
the lochial discharge has a foul odor, it may he presumed that such is the case; in

any event, unless the practitioner is sure that the uterus does not contain putrefy-

ing material the cavity of the uterus should be explored under anesthesia, dilating

the cervix if necessary. All putrefying material must be removed by means of

the finger, followed by the use of the curetment forceps and the dull curet; the

uterine cavity should also be thoroughly douched with bichlorid of mercury solu-

tion, 1 : SOOO, followed by normal saline solution. Thereafter manipulations

within the uterus should be restricted. The patient should be kept quiet in bed,

cold or hot applications should be made to the lower abdomen, and hot vaginal

douches, as described on page 287, should be used twice daily. The bowels should

be kept freely open by the use of salines, and the general supportive measures used

which are described fully on page 292, under the treatment of Puerperal Inflam-

matory Disease. When the temperature remains elevated after the initial cleansing

of the endometrial cavity, intrauterine irrigations of bichlorid of mercury solution,

1 : SOOO, or of formaldehyd solution, 1 : 4000, followed by normal salt solution,

may be given daily for several days, using the Fritsch-Bozeman uterine catheter.

As a rule, intrauterine irrigations should be used conservatively; they must be

discontinued at once if pelvic cellulitis or pelvic peritonitis results from the spread

of the infection.

Chronic Endometritis.

Chronic endometritis may be the sequel of an acute process, or it may be gradu-

ally excited and maintained by laceration and eversion of the cervix; fibroid tumor
of the uterus; malposition of the uterus; pelvic adhesions; tubal and ovarian
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enlargements, chronic constipation, and chronic pelvic congestion. In other words,

it is the result of constant irritation, either bacterial or mechanical in nature.

Sijm-ptoms.—In chronic endometritis the symptoms depend mainly upon the

complicating or causative lesion. I^eukorrhea is a symptom which is very often

and very incorrectly attributed to endometritis alone. The discharge in cases

of chronic endometritis very often comes partly from the cervix, which also is apt

to be involved in connection with a chronic inflammation of the corporeal endomet-

rium. A discharge from the interior of the uterus is usually thinner than a dis-

charge from the cervix; a cervical discharge is of a viscid, ropy character; usually

the two are mixed, and it is often cjuite impossible to say whether the principal

source of discharge is the endometrium or the cervix. The other symptoms of

chronic endometritis are dysmenorrhea, menorrhagia, metrorrhagia, backache,

occipital headache, and other reflex symptoms.

Treatment.—The treatment of chronic endometritis should be directed toward

the imderlying lesion. Direct treatment of the endometrium is only rational when

at the same time the more important complicating or underlying lesion is receiving

attention. Thus, in a case of endometritis complicating retroposition of the uterus,

it is futile to direct any measures toward the endometrium if none is taken to cor-

rect the position of the womb. This is even more true when chronic endometritis

is complicated by pyosalpinx; in which case direct treatment of the endometrium

is dangerous because it is liable to induce peritonitis. In regard to the local treat-

ment of endometritis, the authors are seriously opposed on general principles to

any intrauterine manipulation, unless the cervix is well dilated and a complete anti-

septic technic is observed. Asepsis cannot be observed in office practice unless all

of the precautions and preparations which are used in operations in private houses

are carried into effect. Applications to the endometrium are painful, in a large

proportion of cases they do no good, and in many cases they are capable of doing

much harm. Their use is much less efficient, more painful, and more dangerous

than curetage. Formerly it was a common practice to apply various escharotics,

such as chlorid of zinc and carbolic acid, to the interior of the uterus. Emmet
was most prominent in pointing out not only the small field of usefulness of the

intrauterine applications, but also their dangers; and largely as a result of his

teachings, combined with the experience of the profession, at the present time the

practice has fallen into deserved disrepute. There are few exceptions to this rule.

If the cervical canal is widely dilated, they are permissible when carried out under

full antiseptic precautions. Applications are also justifiable in cases where dila-

tation and curetage have failed to cure a purulent or a hemorrhagic discharge from

the uterus. The following solutions under these circumstances may be applied to

the uterine cavity: 40 per cent, solution of formaldehyd; carbolic acid; and

silver nitrate solution 3j-f oj. The use of these chemicals will be followed by

the formation and the discharge of a slough composed of the endometrial

tissue which has been destroyed.

The Technic of an Intrauterine Application.—With the patient in the dor-
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sal position, a bivalve speculum is introduced; by widely separating its blades the

cervix is exposed. The cervix and the vaginal vault are now thoroughly scrubbed

with green soap and hot water, and this is followed with bichlorid solution, 1 : 5000.

The vagina is then packed with cotton pledgets soaked in bichlorid solution, 1 : 5000,

and these are left in position while the applicators are being prepared. These

should be of aluminium or silver (Fig. 151). Before arming them they should be bent

so as to correspond to the flexion of the uterus in the individual case. The end of

each sound should be wrapped with sterile cotton (the practitioner's hands as well

as the sounds must, of course, be sterile) for about three inches. The cotton must be

applied evenly and in a thin layer, so that there is no difficulty in passing the armed

instrument through the cervical canal. The cotton should project slightly beyond

the tip of the instrument. At least three sounds should be prepared in this way.

The bichlorid pledgets are now taken out of the vagina and the excess of moisture

is removed. The vaginal vault is packed with cotton pledgets or smeared with

an ointment for protection. The cervix is caught with a tenaculum and steadied

while the applicator is immersed in the solution chosen for application, and intro-

duced under full view directly into the cervical canal. The excess of fluid absorbed

by the cotton on the applicator should be pressed out against the side of the vessel

containing the solution. The shape of the endometrial cavity should be borne in

mind and an effort made to reach every part of it. In doing this it will be neces-

sary to use each of the three applicators which have been prepared. After the appli-

cation the protecting cotton pledgets are removed from the vaginal vault and the

vagina is thoroughly douched with normal salt solution. This is followed by

a sterile boracic ointment tampon and a sterile perineal dressing of gauze and cot-

ton. The tampon is removed on the following day. The patient should be di-

rected to be quiet for a few days after the application ; she should be warned that

her leukorrheal discharge may be at first increased and that some hemorrhage may
occur. The pain of the application usually lasts but a few hours. A daily douche

of sterile normal salt solution is to be ordered, and sexual intercourse or any pro-

cedure which might possibly result in the introduction of microorganisms is to

be avoided. When the cervical canal is patulous, intrauterine applications are

most apt to do good and least apt to do harm ; under these conditions it is possible

to apply solutions efficiently and good drainage is insured. No intrauterine manipu-

lation or application thould be made, unless the existence of salpingitis or of pyo-

salpinx has been excluded, by a careful study of the history of the case, and by

bimanual examination. Unless the practitioner has perfected himself in making

diagnoses by bimanual palpation, he should refrain from making intrauterine

manipulations. Twenty years ago, when the nature of pelvic inflammation was
not understood and when the making of intrauterine applications was a routine

practice, the occurrence of uterine colic and pelvic peritonitis after applications was
a common experience.

For most cases of chronic endometritis, as said before, intrauterine applications

are not advised. In uncomplicated cases or in conjunction with the proper meas-
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ures for the underlying lesion in the complicated ones, certain means may be adopted

which tend to deplete the endometrial circulation anfl restore the pelvic blood-

vessels to their normal condition. The patient also can be made more comfortable

by the use of measures which keep the vagina and the vidva in a clean and healthy

condition. To these ends the use of a daily douche made from the following for-

mula is advised

:

I^. Ac. borici o vj

Ac. carbolici.

P. alum. ex.siccat aa .^j

01. gaulth f5j

01. menth. pip ii.T) xxx
M. et S.—T-ihlespoonful tn a gallon of water, used as a douche.

Two or three times a week a tampon soaked in the glycerite of boroglycerin

may be inserted into the vagina. The bowels should be kept open, preferably by

the use of salines. Tonics such as the tincture of nux vomica, nixv before meals,

with sod. bicarb., gr. x, should be exhibited. If the patient is anemic, Blaud's pill

or the bitter wine of iron may be given. Both of these preparations of iron are

well borne. Fowler's solution or some other form of arsenic may be combined with

the drugs mentioned. Any functional deficiency of the heart's action .should be

treated.

The practitioner must not forget that chronic endocervicitis is frequently mis-

taken for corporeal endometritis. Indeed the endometrium, as has been intimated

before, is rather exceptionally the seat of a leukorrheal discharge, unless there is a

complicating lesion such as a pus-tulje or a retroposition of the uterus. In every

case of leukorrhea an effort should be made to determine positively the source of

the discharge. Cervical discharge is thick and tenacious. From the endometrium

it is less thick and has more of a serous consistency. Discharge may be detected

as being uterine in some cases where the os is patulous by thoroughly cleansing

the cervical canal and then observing the flow of excretion from above.

METRITIS.

Etiology and Pathology.—Theilhaber and Meir' pointed out the fact that

many cases of leukorrhea and of uterine hemorrhage, which are referred to the

endometrium, are really caused by alterations in the myometrium. There is

no doubt that fohowing puerperal or other forms of infection the uterine muscle

may remain more or less permanently thickened and congested.

The endometrium is affected secondarily. Usually the endometrial capillaries

are in a state of chronic engorgement, which residts in an increase of the men-

strual diapedesis and of the glandular excretion. Glandular endometritis may

result from the contiiuied irritation.

Symptoms.—The symptoms of this condition resemble those of uncompli-

cated chronic endometritis.

' Theilhaber u. Meir: "Die Variationen im Bau de.s Me.somel rium und ileren Einfluss auf die

Enstehung von Menorrhagien und von Fluor," Archiv. f. Gyniik,, Bd. Ixvi, H. 1, S. 1.
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Diagnosis.—There is a slight symmetric enhirgement of the uterus which

depends upon a thickening of the myometrium and is independent of any intramural

or intrauterine growth. The endometrium may appear entirely normal or it may

be the seat of a complicating endometritis. Sometimes a positive diagnosis can

only be made by exclusion and after curetage and digital exploration of the uterine

interior.

Treatment.—The same treatment is applicable as has been recommended

for chronic endometritis. The systematic use of glycerite of boroglycerin tampons,

or of solutions of ichthyol in glycerin, will be of service. Hot douches given through

a bulb syringe, as advocated by Emmet,' may be tried. Careful attention should

be given to the restoration of the general health, and especially to any loss of tone

in the circulatory system, by tonic and by hygienic measures.

SUBINVOLUTION OF THE UTERUS.

Etiology and Pathology.—When the uterus remains enlarged and congested,

six weeks after labor, and does not show the normal retraction and contraction,

the condition is spoken of as subinvolution. Subinvolution may occur after labor

at full term, after premature labor, and after abortion. Subinvolution affects

also the ligaments of the uterus, which are left softened, elongated, and relaxed.

Subinvolution may also affect the vagina. There are many causes of subinvolu-

tion. The most frequent one is retroposition of the uterus. Another cause is

the retention within the uterine cavity of portions of the fetal meml:)ranes or of

the placenta, or of decidual tissue. Another frequent cause, which commonly

produces, first, a retroposition, and then results in a subinvolution, is the practice

of leaving the bed too soon after confinement. This is especially true after an

abortion or a miscarriage, for, by many patients, these are regarded as occurrences

of little moment. Laceration of the cervix is another common cause. Relaxa-

tion of the perineum may lead to subinvolution through infection or by causing

a malposition of the uterus. Infection of the uterus is another frequent cause.

Symptoms and Diagnosis.—The symptoms of subinvolution are a persistence

of the lochial discharge, backache, a feeling of weight in the pelvis, and bearing-

down sensations. Upon examination, one of the causes already mentioned will

be found. The uterine body is rather soft and boggy, the cervix is more or less

patulous, and can be dilated with ease.

Treatment.—The treatment of subinvolution depends very largely upon the

cause. The treatment of subinvolution of the uterus, combined with retroposition,

is mainly that of the malposition. The general plan of treatment is, first, to reduce

the size of the uterus by the use of hot vaginal douches, glycerite of boroglycerin

tampons, partial rest in bed, and saline laxatives, and then to replace the organ

and use a pessary. Cases of subinvolution complicated by retroposition are the

'Emmet, Thomas Addis: "The Principles and Practice of Gynecology," Philada., 1884.
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most favorable ones for treatment by means of a pessary. One-third of them can

be cured in this way. Other causes of subinvolution must be looked for in each

case and must be removetl. Thus, the uterus must be thoroughly cleared of re-

tained membranes or of placental tissue, and marked lacerations of the cervix and

lacerations of the pelvic floor must be repaired. In order to stimulate the uterine

muscle itself to contraction a pill of ergotin, grs. iij, pulverized digitalis, gr. j, quinin

sulphate, grs. ij, and strychnin sulphate, gr. y^-, should be given three times daily.

CHRONIC PELVIC CONGESTION. VARICOCELE OF THE BROAD LIGAMENT.

Etiology and Pathology.—Chronic engorgement of the pelvic veins is

the result of a number of conditions which tend to retard the return of venous

blood from the pelvis. A woman who leads a life of ease and luxury, and one who

only exceptionally uses enough muscular exertion to cause the blood to circulate

freely, may show this condition. A number of causes usually act in combination.

Among them are a more or less constant sitting position, constipation, and exces-

sive venery. The pelvic vessels may also be engorged from weakness of the heart

or from cirrhosis of the liver. When the venous engorgement has persisted for

some time a permanent dilatation of the veins of the broad ligament results, spoken

of as varicocele.

Symptoms.—The symptoms of chronic pelvic congestion are leukorrhea, menor-

rhagia, a feeling of weight and discomfort in the pelvis, and sometimes actual bear-

ing-down pains. The patient tires easily, suffers from backache, and is indis-

posed to exertion. All of the pain is lessened if the patient remains in the recumbent

position. The bowels are usually constipated and move only after a laxative is

taken.

Diagnosis.—The diagnosis will depend upon the .symptoms outlined above,

combined with the absence of any gross lesion and the evidences of pelvic engorge-

ment. Thus, the mucous membrane of the vagina and cervix appears congested

and has a bluish tint, sometimes resembling slightly the very earliest discoloration of

pregnancy. The disappearance of symptoms as soon as the recumbent position

is assumed is another diagnostic factor. The diagnosis must often be made by

exclusion. Examination of the patient in the erect posture will in bad cases dis-

close enlargement and fullness of the bases of the broad ligaments (varicocele),

which disappears when the patient lies flat upon her back.

Treatment.—The bowels must be kept open by the daily use of a saline laxa-

tive. If the cardiac action is weak, it should be stimulated by digitalis or by

strophanthus. General massage will be valuable until the patient has recovered

a certain amount of muscular strength, when she should be encouraged to exercise

daily in the open air. The sitting posture, straining at stool, and excessive sexual

excitation shoidd be avoided. Tampons soaked in the glycerite of boroglycerin

should be applied to the cervix and the vaginal vault every other day. Daily

hot water douches should be taken, with the patient in the recumbent posture.
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When given with the Davidson syringe, according to Emmet (loc. cit.), they will

be especially valuable.

ANTEFLEXION AND ANTEVERSION OF THE UTERUS.

The long axis of the uterus is normally directed forward. The intra-abdominal

pressure is thus expended upon the posterior surface of the uterine body, and

flexes it forward upon the cervix; as a result the axis of the uterine body and the

axis of the cervix form an obtuse angle. This condition is spoken of as ante-

flexion. When the fundus of the uterus is directed forward and the axis of the

uterus is a straight line, or nearly so, the uterus is said to be anteverted. When

the uterus is bodily pushed forward, the organ is said to be in anteposition.

Anteflexion and anteversion of the uterus exist in the normal individual, and it

has been said that they can be considered as pathologic conditions only when they

are so exaggerated that they give rise to symptoms. Schultze ^ objects strongly

to such a definition of pathologic anteflexion and pathologic anteversion. Accord-

ing to him, pathologic anteversion is marked by rigidity of the uterine muscle and

more or less obHteration of the normal angle of flexion. The body of the uterus

lies well forward, resting upon the superior surface of the bladder, while the cer-

vix has a more posterior position than usual, and the axis of the organ is nearly

a straight line. Pathologic anteflexion, he says, is marked by the lessened mobil-

ity of the organ; the congenital form depending upon a shortness of the anterior

vaginal wall and a puerile development of the cervix, while the acquired variety

is due to cicatricial contraction in the posterior segment of one or of both broad

ligaments. He speaks of the dysmenorrhea and sterility often taken as the dis-

tinguishing marks of pathologic anteflexion as the symptoms of an accompany-

ing metritis and endometritis. The authors cannot agree wholly with Schultze;

they regard acquired pathologic anteversion, as described by Schultze, as extremely

rare. They are convinced, moreover, that pathologic anteflexion is frequently

evidenced more by the symptoms than by any alteration in mobility or by any

increase in flexibility.

Many cases are at once apparent on bimanual examination from the exces-

sive flexion combined with shortness of the anterior vaginal wall and the

imperfectly developed corpus or cervix, but there are a large number of cases of

so-called pathologic anteflexion where the configuration of the uterus is apparently

normal. No doubt many times dysmenorrhea and sterility are wrongly ascribed

to anteflexion, but, until more is known concerning the relation between dysmen-

orrhea and the size and patulousness of the cervical canal, the diagnosis of patho-

logic anteflexion will be made, even though the angle between the cervix and the

body of the uterus is no greater than it is in many entirely normal individuals.

Pathologic anteflexion of the uterus is usually congenital, although acquired

'Schultze, B. S. : "The Pathology and Treatment of Displacements of the Uterus" (trans-
lated from the German), New York, 1888.
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forms occur as the result of peritonitis, and, in rare instances, of cellulitis. Ante-

position of the uterus is found in those cases where the uterus is bodily pushed

forward. This displacement is produced by collections of fluid or tumors of any

sort which occupy the pouch of Douglas.

Three varieties of pathologic anteflexion have been described—cervical, cor-

poreal, and combined. In the first the body of the uterus is in a normal position

while the cervix is flexed acutely forward; in the corporeal form just the opposite

of this exists; in the combined form both the body and the cervix are flexed for-

ward.

The chief symptoms of anteflexion are dysmenorrhea and sterility. The

dysmenorrhea is supposed to be caused by a narrowness of the cervical canal,

either from imperfect development or from constriction at the point of flexion. In

many cases the symptoms present are due to associated conditions, such as endo-

metritis, metritis, or to a neurosis. The sterility may be due to obstruction of the

canal either at the external os or al)ove it; to an associated endometritis, either

cervical or corporeal.

The treatment of pathologic anteflexion is closely associated with the treatment

of dysmenorrhea. As there is often more or less doid^t as to whether dysmenor-

rhea is due to an obstruction of the cervical canal or is purely a neuralgia depend-

ing on no recognizable lesion, it is wise to adopt general measures at first before

resorting to operation. If these do no good then operation may be advised. The

medical treatment of dysmenorrhea has been already described on page 237. If

the painful menstruation actually depends upon an increased flexion of the cervix

and resulting kink in the cervical canal, or is due to a " pinhole os " and stenosis, then

operative measures are in order. little could be accomplished by medical treat-

ment alone in cases of pathologic anteflexion evidenced by sterility. Under such

circumstances operation only will correct the narrowing of the cervical canal. The

operation of choice is dilatation of the cervical canal. When dilatation of the

cervix is performed in cases of pathologic anteflexion, the dilatation should be

made slowly, and the operation should be done thoroughly. Other operations

have been advised, such as amputation of the cer\'ix when it is long and narrow,

and the operation of Dudley. Neither of the authors has felt the necessity of

the latter operation, if fhlatation is well performed.

Pathologic anteversion, if it is ever encountered, should be treated by deplet-

ing measures, such as the application of glycerite of boroglycerin tampons, hot

saline douches, foflowed by rest in a recumbent position, and the daily use of a

laxative, to overcome the complicating metritis. The treatment of anteposition

of the uterus is that of the lesion producing it, whether it be a tumor, inflammatory

adnexal disease, or chronic pelvic peritonitis.

x\cquired anteflexion, due to the contraction and organization of lymph in

Douglas' pouch, is merely a complication of the disease (usually salpingitis)

causing the peritonitis. In such cases if the appendages do not require removal,

the mobility of the uterus may be increased by the systematic use of vaginal

tampons, to stretch and to promote the absorption of the adhesions.
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LATEROFLEXION AND LATEROVERSION OF THE UTERUS.

Etiology and Pathology.—I^ateroflexion and lateroversion of the uterus, in

which the corpus uteri is drawn to one side of the pelvis, are found in connection

with adhesions and cicatrices following pelvic exudates, or in connection with scar

tissue following lacerations of the cervix which have extended into the parametrium.

Symptoms.—The symptoms of lateroversion of the uterus do not come

from the misplacement of the organ itself but from the associated exudate, scar

tissue, or adhesions. Consequently, the treatment of the lateral version is usually

the treatment of the underlying cause. Massage or efforts at replacement should

not be undertaken unless the preexisting inflammatory lesions have undergone

resolution. Should disease of the uterine appendages exist, this must first receive

the treatment appropriate to the particular case.

Treatment.—The condition is not amenable to any local treatment further

than the application of massage and a systematic tamponade of the vagina; both

of these measures should be undertaken in an effort to restore the uterus to

its normal position and its normal range of mobility.

RETROPOSITION OF THE UTERUS.

For a discussion of the etiology, pathology, symptoms, diagnosis, and opera-

tive treatment see Chapter XIII.

Non-operative Treatment.—Uncomplicated cases of retroposition only are

suitable for treatment by means of a pessary. When the pelvic floor is relaxed

or when there are adhesions which bind down the uterus or the adnexa, the use of

a pessary is contraindicated. No good can be accomplished by the pessary imder

these conditions, and much harm may result from its use. If the uterus can be

replaced bimanually, without the exertion of any force, it is an evidence that the

organ is not adherent. If the first effort at replacement fails, unless gross

evidence of pelvic inflammatory disease is found, it is not necessarily an indication

of the existence of adhesions. This would be true if the patient were anesthetized

when the attempt at replacement is made. The administration of an anesthetic in

order to determine whether or not there are adhesions is often unadvisable because

of the loss of time which is entailed and of the fear which patients have of it. Con-

sequently if the first attempt at replacement fails, and yet no positive evidence of

tubal or ovarian trouble is fomid, the patient may be put upon the preparatory

treatment described below and the attempt may be repeated at a later date. There is

no doubt but that this preparatory treatment will sometimes stretch or even break

very light adhesions. From this the patient suffers no discomfort, as the process

is slow and extends over several weeks. When the uterus is replaced under anes-

thesia, a pessary may be introduced at once if the organ is easily retained in its

normal position. If considerable pressure is required to maintain the uterus in

its proper place, the preparatory treatment outlined below should be employed
before a pessary is introduced.

VOL. I.— 18
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Replacement of the Uterus.—The non-adherent, retroverted, or retroflexed

uterus can be replaced usually by the following method: The patient, being in

the dorsal position, with the thighs flexed, with the clothing loosened, and with

all waist-bands unfastened, should be instructed to relax the abdominal walls and

to breathe regularly. The examiner introduces two fingers of the left hand within

Fig. 165.

—

The Cervix is Gr.\sped with a Doxtele Tenaculum.

Fig. 166.

—

The Cervix is Drawn Downward and Forward, Reducing the Angle of Flexion.

the vagina up to and behind the cervix. The uterus as a whole is first elevated

by the fingers pressing through the posterior vaginal wall, and then an effort is

made to flex the corpus forward by pressure with the two fingers. If by this

means the fundus cannot be grasped by the right hand manipulating through

the hypogastrium, the index-finger of the left hand may be slipped in front of the
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cervix to push the cervix backward while elevating the whole uterus. As a rule,

the fundus is easily grasped by the right hand and brought into normal position

by bimanual manipulation. Occasionally the fundus is incarcerated between or

below the uterosacral ligaments and must be released by manipulation. More

Fig. 167,

—

The Fundus, now within Reach of the Finger Introduced into the Rectum, is Pushed Up-
ward AND Forward.

Fig. 168. The Finger Having been Removed from the Rectum the Cervix is Pushed Downward and
Backward.

frequently the projection of the promontory of the sacrum interferes with the use

of the right hand. In such cases the uterus must be pushed to one side by the

mtravaginal fingers before an effort is made to grasp the fundus. If this maneuver
fails the following may be tried:
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1. The cervix of the uterus is grasped with a tenaculum and drawn toward

the vaginal outlet; this partly overcomes the angle of retroflexion. The fore-

finger, protected by a rubber cot, is introduced into the rectum and pressure up-

ward is made upon the fundus, reducing the retroflexion or even producing a

slight anteflexion (Figs. 165, 166, and 167).

2. With the forefinger in the rectum pushing the body of the uterus forward,

the cervix is pushed backward into the hollow of the sacrum by means of the tenac-

ulum (Figs. 167, 168).

3. The finger is now removed from the rectum, the rubber cot is removed,

and the cervix is released from the tenaculum. The finger is now introduced

into the vagina and the cervix is pushed backward while the abdominal hand

tries to grasp the fundus uteri from behind and draw it forward (Figs. 169, 170).

Fig. 169.

—

The lNTRAVAf;iNAL Finger Pushes the Cervix Backward, while the Abdominal Hand Coaxes
THE Fundus Forward.

These manipulations depend for their success largely upon the fact that the

uterus is pivoted transversely, at about the position of the internal os, by its sur-

rounding attachments to the vagina, parametrium, and bladder; so that whatever

pushes the cervix back has a tendency to throw the fundus forward. The principle

upon which the pessary is used in retroversion, and the rationale of the opera-

tion of shortening the uterosacral ligaments is based upon this fact.

Treatment Preparatory to the Use of a Pessary.—When attempts at re-

placement fail and yet no evidence of pelvic adhesions or of inflammatory trouble

is present, the failure may be due to rigidity of the abdominal walls, to sensitive-

ness on the part of the patient, or to enlargement of the uterus. In the case of a

non-adherent retroposition of a sul)involuted uterus, the organ may be so enlarged
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that it fits into the hollow of the sacrum and cannot ))e swung past the sacral

promontory by the small amount of force which is permissible. Under such cir-

cumstances the patient should be treated three times a week by means of tampons

which have been soaked in the glycerite of boroglycerin. The first few treat-

ments may be carried out with the patient in the dorsal position, and several small

tampons may be placed behind, beneath, and in front of the cervix. After this

treatment has resulted in a diminution of the size of the uterus^ and the patient's

confidence is obtained, the treatment may be made in the knee-chest position

or in Sims' position. The assumption of the latter has a tendency to throw the

uterus forward and to balloon the posterior vaginal fornix. Two small tampons

Fig. 170.

—

The Uterus h.\s been Replaced in Its Norm.^l Position.

are introduced behind the cervix which fill the vaginal vault and simulate the

action of a pessary, {. c, they have a tendency to pull the cervix backward by the

tension they exert on the uterosacral ligaments; as the cervix is pulled backward
the fundus is thrown forward. The small tampons are held in place by one or

two large ones placed in front of the cervix (Fig. 171).

The number and the size of the tampons should be varied to suit the individual.

As a rule, the smaller the posterior tampons, the more accurate is the pressure

obtained. Each time the patient comes for treatment an effort should be made
to push the uterus forward. This can be tried, without the use of a tenaculum, by
pressing backward on the cervix with the vaginal hand, and endeavoring to lift

forward the fundus by means of the abdominal hand. By such a plan, in a con-
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siderable number of cases, the uterus can be gradually coaxed into its normal

position.

If, after six weeks' trial, the uterus does not regain its normal position, the

patient should be anesthetized and the question of adhesions definitely settled.

When the ovary of one or both sides is prolapsed the case is distinctly unfavorable

for the use of a pessary. However, in a few cases, after repeated tamponade of

the posterior vaginal vault, the ovarian ligaments will regain their tone and hold

the organs in a good position. After the uterus can be brought easily into a good

position, the patient should be measured for a pessary.

The Fitting of a Pessary.—The patient should be in the dorsal position. A

Fig, 171.

—

Tampons in Position Introduced in Knee-chest Position.

pair of dressing forceps is protected with cotton at the end and passed on the

finger as a guide to the top of the posterior vaginal vault. On the shaft of the

instrument a point one-half inch within the external urinary meatus is marked;

the instrument is withdrawn and the distance between this point and the end of the

instrument is measured; the pessary should be of this length. The forceps is

reintroduced into the vagina as far as the cervix; by separating the handles,

the blades of the instrument are made to touch the lateral vaginal walls

on each side. The distance between the handles is noted and the instru-

ment is closed and withdrawn. After restoring the separation of the handles

to the degree observed, the distance between the tips of the forceps blades
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should be measured; the greatest lateral diameter of the pessary should cor-

respond to this measurement. These measurements may be more conveniently

taken by means of a specially devised instrument known as the vaginometer (Fig.

172). If the pessary supplied by the dealer does not meet the ref[uired propor-

tions exactly, it can be altered sufficiently to suit the needs of the case by soften-

ing the rubber in boiling water and then reshaping it into the form desired. Ordi-

narily a Smith-Hodge pessary is used. If the pelvic floor is at all relaxed a Hodge

Fig, 172.

—

Baker's Vaginometer.

Fig. 173.

—

Smith-Hodge Pessary in Position.

pessary, which has a wider lower bar, is more suitable. When the vaginal vault

is low, an Emmet pessary should be selected. Each of these pessaries has a greater

and a lesser curvature. The upper curvature is the greater and the upper bar
in both is broader than the lower, although less so, relatively, in the Hodge pessary.

In case the vagina is short and the vaginal vault is low, the greater curvature will

need to be diminished. "When the vaginal vault is high it may be necessary to

increase the curvature.

With experience the physician will learn to select a suitable pessary by digital
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examination, using two fingers. The length and the breadth of the vagina, the

height of the vaginal vault (posterior fornix), and the condition of the perineum

will be estimated so accurately that a suitable pessary can be selected.

Prognosis of Pessary Treatment.—The prognosis of pessary treatment in

retroposition of the uterus depends upon the type of case in which it is used. The

best results are obtained in puerperal cases in which the treatment is begun early

and is systematically pushed to a successful conclusion. In non-puerperal cases

in married women the pessary will cure a much smaller percentage of cases, but

it will keep many women comfortable as long as it is used. In unmarried

women pessary treatment for several reasons is usually objectionable. Even if it

is tried the majority of patients will not be relieved; there is always danger, too,

that local treatment of any sort will damage the nervous system and result in a

mental state which ties the woman to a physician's office, and often leads to the

development of a psychosis.

DESCENSUS UTERI.

For a discussion of the cause, etc., see Chapter VI, page 419.

Non-operative Treatment.—The treatment of descensus uteri—in other

words, the treatment of the first stage of prolapsus uteri—is mainly that which

has been described for uncomplicated retroposition of the uterus, descensus uteri

being very often accompanied by retrodisplacement. Sometimes the uterus is

low in the pelvis without any pronounced tendency to turn backward. In such

a case it should be supportefl by means of tampons introduced several times

a week with the patient in the Sims or in the knee-chest position. If there

is pelvic congestion, or if the uterus is large and heavy, the tampons should be soaked

in the glycerite of boroglycerin, and various depletory measures, as described on

page 270, should be added. Even though there is no retroposition, the introduc-

tion of an Emmet pessary will be advisable in any case where the symptoms are

marked. When descensus uteri is due to subinvolution it is readily curable ; when it is

due to a loss of tone of the ligaments of the uterus a cure depends upon an improve-

ment of the general health, with the resulting improvement in the tone of the pelvic

structures; when descensus uteri is due to laborious work or to tight lacing, the

cure must depend upon securing a change in the habits of the patient.

PROLAPSE OF THE UTERUS.

For a discussion of the cause, pathology, symptoms, diagnosis, prognosis, and

operative treatment see Chapter VI, page 419.

Non-operative Treatment.—Nothing can be done in a curative way for prolap-

sus by any form of local treatment; even in the sense of a palliative, local treatment

is usually quite unsatisfactory. In preparing a patient with prolapsus uteri for oper-

ation there is very much to be done by local means. A prolapsed uterus may be tern-
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porarily held in place by a vaginal tamponade of gauze or of cotton. The uterus

is first replaced, the strip of gauze or cotton is then passed back of the cervix to

the highest point in the vaginal vault, and packed continuously around the cervix

and in front of it, completely filling the vaginal vault and exerting some pressure

laterally in the vaginal fornices. Below this the vagina should be loosely packed.

This tamponade forms a large spherical mass embracing the cervix and finds sup-

port upon the lateral walls of the pelvis and upon the pubic rami. Hard and soft

rubber ring pessaries are useful in the palliative treatment of prolapsus. The

uterus should be replaced and a pessary of such size introduced as will distend the

vaginal fornices to the greatest extent short of producing discomfort. In such

cases the pessary is supported by the vaginal walls and the rami of the pubes.

This is necessarily a makeshift plan of treatment and it should never be em-

ployed unless an operation is contraindicated.

PELVIC INFLAMHATORY DISEASE.

Classification, Etiology, and Pathology.—Pelvic inflammatory disease is

a term which may be used to denote the more serious lesions of an inflammatory

type which involve the pelvic organs. Such lesions ma)' be acute or chronic and

may involve either singly or in combination the uterus and adnexa (metritis, sal-

pingitis, ovaritis); the pelvic peritoneum (peritonitis); and the pelvic cellular

tissue (cellulitis, lymphangitis, parametritis). As a rule, the uterine body (metritis)

and the adnexa (salpingitis, ovaritis) are affected in combination with the peri-

toneum. The cellular tissue may be involved in conjunction with these structures,

but at times it is afl^ected alone, and then forms a distinct anatomic variety of

inflammation (see page 296).

From an etiologic standpoint these conditions, as a rule, result from bacterial

infection. Some of them may result from severe wounds, from contusion, from pro-

longed pressure, and from persistent mechanical irritation.

It is convenient to classify cases of acute pelvic inflammatory disease into post-

operative, gonorrheal, and puerperal forms. An infection which occurs during

operation or instrumental manipulation depends usually upon the streptococcus,

the staphylococcus, or the bacillus coli communis. Post-operative pelvic inflam-

matory disease is often not the indication of a new infection but rather the result

of the outbreak and the extension of an old one existing and perhaps unrecognized

before operation. Such an infection is usually gonorrheal.

The gonococcus plays an important role in the pathology of pelvic inflamma-

tory disease. Just what percentage of inflammatory cases are due to the gonococ-

cus it is difficult to determine ; the pus in old cases of pyosalpinx is very often sterile

and no organisms can be recognized either from cover smears or from cultures.

Miller' examined bacteriologically 43 cases of pyosalpinx, ovarian abscess, etc.,

'Miller, G. B. (quoted by H. A. Kelly) :
" Operative Gynecology," 1899, vol. ii, p. 211 ; New

York.
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which had been removed by laparotomy. Of these cases 33 were negative; in

7 the gonococcus was found ; a mixed infection of the streptococcus and the staphy-

lococcus occurred once ; in 1 case the organism could not be diagnosed, and in 1 the

culture was contaminated. Kronig' in 122 cases of suppurating salpingitis or py-

osalpinx found 7.5 negative; the gonococcus was found in 28 cases; the tubercle

bacillus in 8; the streptococcus in 3; and the staphylococcus in 1; in 1 case the

bacihus coli communis, in 1 saprophytes, and in 1 an unknown organism was

found. Mixed infection occurred in only three instances. Besides the organisms

mentioned, the bacillus typhosus and the diplococcus pneumoniae, and some of

the still rarer forms of microorganisms, have been found in non-puerperal pelvic

inflammatory disease. The gonococcus is the infectious organism in the great

majority of these cases, and for this reason we are justified in paying particular

attention to gonorrheal pelvic inflammation.

In puerperal inflammatory disease the streptococcus plays the most important

role. Williams^ examined the uterine lochia in a series of 1.50 cases of his own

in which the temperature rose to 101° F., or higher, during the first ten days of the

puerperium. He found the streptococcus in 31; the bacillus coli communis in

11; the gonococcus in 7; the staphylococcus in 4; mixed infection in 14; unidenti-

fied aerobic bacteria in 4; unidentified anaerobic bacteria in 8; the bacillus of

diphtheria in 1, and the bacillus of typhoid fever in 1; 25 of the cases were abso-

lutely sterile; while in 45, although bacteria were found on the cover-slips, no growth

occurred on any of the more usual culture-media. Notwithstanding the fact that

the streptococcus is the most fref[uent organism to produce infection in the puer-

perium, the bacillus coli communis, the gonococcus, and the staphylococcus play

a considerable part.

There is another variety of organism which must be considered in connection

with puerperal pelvic inflammatory disease, and that is the saprophyte. The

saprophytic organisms which develop in placental or decidual remains are anaerobic

and do not grow on the usual culture-media. I\Iany of them produce gas and

cause a frothy, ill-smelling discharge, which is characteristic of putrefaction. The
absorption of the products of these organisms produces a form of toxemia known

as sapremia. Many of the cases which are diagnosed clinically as sapremia

are actually instances of toxemia due to pyogenic organisms. For this reason

Williams (loc. cit.) states ^that the diagnosis of sapremia is not justified unless an

examination of the lochia has shown it to be free from any pyogenic germ.

The course of a given case of pelvic inflammatory disease depends upon three

things, viz.: the type of the infection, the condition of the genital organs at the time

of its occurrence, and the vital resistance of the woman. In other words, an in-

fection due to gonorrhea pursues a course which is different from that of one due

to the streptococcus; and either of these infections is more serious during pregnancy

'Menge, C, and Kronig, B.: "Bacteriologie des weiblichen Genitalkanals," Theil I, S. 264;
Leipzig, 1897.

2 Williams, J. Whitridge: "Obstetrics," New York, 190.3.
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or the puerperium than at any other time. For example, an infection with the

streptococcus during an operation upon the uterovaginal canal does not give a

clinical picture of the same severity as a like infection following labor, at full term

or following abortion; and gonorrhea, when it extends to the adnexa, during the

puerperium, advances with unusual rapidity. During pregnancy and the puerperal

state the genitalia provide a field most favorable to the growth of bacteria and to

the absorption of their toxic products; and the anatomic changes in the lymphatics

and the blood-vessels favor the development of lymphangitis, phlebitis, and septi-

cemia.

We may, therefore, discuss these diseases under three headings: viz., post-

operative or instrumental, gonorrheal, and puerperal. They vary in their mode

of onset, in their clinical course, in their prognosis, in their end results, and, to

a less extent, in the treatment which each requires.

INSTRUMENTAL OR POST-OPERATIVE PELVIC INFLAMMATORY DISEASE.

Etiology and Pathology.—Pelvic inflammatory disease may follow intrauterine

manipulation and operation on the uterovaginal canal. It results from the direct

introduction of infectious organisms or from the spread of an infection already

present. Infection may be directly introduced in the course of a plastic operation

upon the vagina or the cervix, or during curetage. Such an accident is very rare

in the hands of an operator who employs care in his technic. The use of soiled

instruments in the course of an examination, or the passage of a sound into the

uterus without the thorough scrubbing and disinfection of the vagina and the cervix

which should always precede it, has been a fertile source of infection in the past.

At the present clay no competent and intelligent physician would commit such an

error. Attempts to produce abortion by the unskilled or the uncleanly are very

often followed by septic infection. If pregnancy has actually existed the infection

resembles puerperal sepsis and should be classed as such. There are many in-

stances, however, in which infection has occurred from the introduction of a foreign

body into the uterus with the purpose of producing abortion, when the organ really

has not been pregnant. Under such circumstances the result of an infection is

less serious than if the uterus were pregnant. Symptoms of pelvic infection which

follow an aseptic operation are usually the result of the extension of an inflammation

which existed, but was not recognized, at the time of the operation. This may
have been locahzed in the endometrium, in the tubes, or in the ovaries. While

it is sometimes impossible to detect an inflammatory process of this sort, it should

always be kept in mind, and every operation upon the uterus should be preceded

by a careful pelvic examination; in cases of pyosalpinx, ovarian abscess, or pelvic

peritonitis, acute or chronic, the manipulations must be practised with great gentle-

ness, or the abdomen must be opened and the diseased condition corrected.

Symptoms.—The symptoms depend upon the nature of the infection. If it is

gonorrheal and has resulted from an extension of the disease to the tubes or to the



284 MEDICAL GYNECOLOGY.

pelvic peritoneum, the symptoms will be those of gonorrheal peritonitis (page 286).

If the trouble results from the introduction of septic organisms during an opera-

tion, or during the passage of soiled instruments or of foreign bodies into the uterus,

the symptoms will develop soon after the operation or instrumentation and will

resemble those of puerperal infection (page 290). They are, as a rule, less severe

because the opportunity for a rapid proliferation of the infecting microorganism

and the absorption of its toxic products is not so great as it is in the puerperium.

Treatment.—If there is good reason to believe that the symptoms depend upon

the extension of a gonorrheal infection to the pelvic peritoneum, the palliative and

conservative measures described on page 287 are advisable. When the symptoms

appear to have followed the introduction of microorganisms during an operation,

the operative field should be exposed immediately and, as far as possible, it should

be thoroughly disinfected. "While in many cases this will l)e of no avail, it should

always be done. All blood-clots and purulent material should be removed and

the parts should be irrigated with an antiseptic solution. x\lcohol (80 per cent.)

penetrates the tissues further than almost any other suitable disinfectant, and

should be used with this ol)ject. Aside from the disinfection of the operative field,

an expectant policy should be adopted. The patient should be kept quiet in bed;

hot vaginal douches and hot applications to the lower abdomen should be employed.

The bowels should be kept freely open; a light nutritious diet should be given,

and stimulants should be prescribed if the symptoms becoine dangerous, as in

cases of puerperal infection. Infection following attempts to produce abortion

(when the uterus is not pregnant), by the unskilled or the uncleanly, is a most

dangerous form of instrumental or post-operative pelvic inflammatory disease.

It is advisalsle in such cases to gently dilate the cervix and explore the uterine

cavity. If the case is seen early and the uterus has been perforated an immediate

laparotomy is indicated. Otherwise, except for the removal of any blood-clots or

pyogenic material from the interior of the uterus, the treatment is purely expectant

and supportive, as described on page 292.

GONORRHEAL PELVIC INFLAMMATORY DISEASE.

Etiology and Pathology.—Gonorrheal infection usually travels by continuity

along the mucous membranes of the genital tract. Exceptions to this are noted

in the rare instances of gonorrheal cellulitis, in gonorrheal arthritis, and in gonorrheal

endocarditis. (See Gonorrhea, page 305.) The gonococcus, having been im-

planted in the tissues of the cervical canal, is afforded an opportunity to pass into

the endometrial cavity by any circumstance which produces a dilatation of the

internal os. This may occiu' at the menstrual period, after labor, or during some

intrauterine manipulation. The endometrium once infected, the disease is very

apt to e.xtend to the Fallopian tube, and thence to the pelvic peritoneum. In

the course of its passage through the tube, gonorrhea produces an inflammatory

infiltration and swelling of the mucosa. In severe cases the tubal wall is similarly
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involved. When gonorrheal pus escapes from the abdominal ostium, it irritates

the pelvic peritoneum and sets up a violent inflammatory reaction around the

fimbriated extremity. The tube, because of its increased weight, sinks lower in

the pelvis, and through a continuance of the peritoneal irritation adhesions gradually

form about the outlet of the tube so that it becomes occluded. After the outer

extremity of the tube is closed, unless the uterine extremity is sufficiently patulous

for the gonorrheal pus to escape into the uterus (and this is unusual), the tube be-

comes distended and a pyosalpinx is formed. The inflammatory reaction produced

by the pus, which escapes before the abdominal ostium has completely closed, af-

fects not only the pelvic peritoneum but also the ovary. In the course of the inflam-

mation the tube and the ovary become bound together and adherent to the pelvic

peritoneum, in various positions, depending more or less upon their original re-

lations to each other. Collections of pus may occur also between the end of the

tube and the pelvic peritoneum. The ovary is usually afl'ected by the gonococcal

infection only in its superficial portion. The capsule becomes covered with in-

flammatory exudate, and as this more or less completely prevents the rupture of

ripening follicles, the ovary often undergoes various degrees of cystic change. The

developing cysts or a ruptured Graafian follicle may become infected from a con-

tiguous pyosalpinx or from a pelvic collection of pus, and an ovarian abscess may
result. This is exceptional. The pelvic lesions in gonorrheal afl^ections are, as a

rule, bilateral. One tube is commonly afi'ected before the other, but unless the dis-

ease is treated promptly and the recurrent attacks are prevented, both tubes

usually become involved.

The inflammation of the peritoneum in most of these cases remains confined to

the pelvis, and under proper treatment shows little tendency to extend to the gen-

eral peritoneal cavity. This fact depends largely upon the anatomy of the parts

and upon the nature of the gonococcus. The ovaries and the tubes lie in Douglas'

pouch, between the broad ligaments and the rectum. The -great omentum and

the sigmoid flexure dip down into the pelvis and cover the pelvic viscera more or

less completely. Gonorrheal inflammation shows little tendency to extend along

a serous surface—all of which helps to explain the frequency of the localization

of gonorrheal peritonitis in the pelvis. Moreover, the serous surfaces of any of

the structures named, when they are inflamed, have a tendency to adhere to the

other surfaces in relation with them, and in this way, too, infected areas are quickly

isolated and the spread of infection is checked. Although gonorrheal pelvic

inflammatory disease does not usually extend beyond the bounds of the pelvis,

its chief immediate danger lies in the degree to which it involves the pelvic peri-

toneum. Accordingly, we shall consider chiefly that form in which the peritoneum

is involved. (For a discussion of Gonorrheal Salpingitis, see Chapter IV, page

305.)
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GONORRHEAL PELVIC PERITONITIS.

S3rmptoms.—The symptoms of an attack of peritonitis often begin during or

immediately after a menstrual period. Careful questioning will usually elicit the

fact that the patient has had a leukorrheal discharge for some time which originated

shortly after marriage or after suspicious intercourse. The condition is ushered in

with severe, sharp pains in the lower abdomen, usually worse upon one side. If

the attack begins during menstruation the flow may be arrested. Urination is

frecjuent and painful, the bowels are constipated, and there is distention of the

abdomen with tension or rigidity of the abdominal muscles. Nausea and vomiting

may occur. The temperature varies between 101° and 103° F., and there is a pro-

portionate increase in the pulse-rate—120 or 130 beats to the minute is not un-

common.

Diagnosis.—The diagnosis of gonorrheal pelvic peritonitis depends largely upon

the history of the patient and upon the symptoms as they have been described.

In case the history of gonococcus infection is not obtained from the patient

and yet strongly suspected, confirmatory evidence can often be found by an e.xam-

ination of the urethra, the ducts of Bartholin's glands, and the cervix. Pelvic

examination in the early stage is rather unsatisfactory, on account of the rigidity

of the abdominal walls and the pain incident to a pelvic examination. Usually,

however, it can be determined that the uterus is more or less fixed and that any

attempt to move it causes intense pain. Another reason why the pelvic lesions

are not palpable at this stage is found in the fact that unless the attack is a recur-

rent one, the disease of the pelvic organs is in a formative stage and has not

as yet produced any definite inflammatory masses. Later on, when under appro-

priate treatment the distention of the abdomen has been relieved and the pain is

less marked and the process has become more distinctly localized, the uterus will

be found fixed either in a normal or in a retroverted position, and back of the

uterus, usually on both sides, tubo-ovarian masses of various sizes and shapes

will be recognized. It is often not possible to differentiate the tube from the ovary

in these masses by bimanual examination, and fortunately it is not important

to do so for the sake of treatment.

Differential Diagnosis between Gonorrheal Pelvic Peritonitis and Ap-

pendicitis.—It is most important to differentiate at times between gonorrheal pelvic

peritonitis and appendicitis.' Gonorrheal pelvic peritonitis rarely has a fatal

issue and in the acute stage it is amenable to medical treatment. Almost the con-

trary is true of appendicitis. The differentiation between the two is often easy.

Sometimes it is necessary to observe the patient for twenty-four hours before the

question can be decided. When the appendix hangs over the lirim of the pelvis

it may be involved in a gonorrheal pelvic peritonitis. In such a case, however, the

prognosis, so far as the appendix itself is concerned, is no worse than that of the

'Anspach, Brooke M.: "The Diagnosis and Treatment of Acute Pelvic Peritonitis of Gonor-
rheal Origin," New York Med. Jour, and Phila. Med. Jour., March 2.5, 1905.
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gonorrheal peritonitis, the outer coats of the appendix only being involved, and

the infecting organism (gonococcus) differing decidedly from the streptococcus or

the bacillus coli communis of the ordinary appendicitis.

In appendicitis there is often a history of previous attacks associated with in-

discretion in diet, habitual overeating, and chronic intestinal indigestion. The

pain is at first not well localized, affecting more or less the entire upper abdomen.

Later it becomes localized about the appendiceal region. The gastro-intestinal

symptoms are more marked in appendicitis; nausea, vomiting, constipation, etc.,

are more pronounced and less apt to respond cjuickly to treatment. The pain and

tenderness are at a higher point and more or less confined to the right side.

Prognosis.—The prognosis of gonorrheal pelvic peritonitis, so far as life is

concerned, is good. Under symptomatic treatment the active symptoms subside

in a few davs. Unless the diseased structures are removed by operation, however,

the attacks recur at more or less frecjuent intervals; and there is little tendency

to a spontaneous cure. At times intraperitoneal abscesses form which must 1)6

evacuated before the attack will subside.

Treatment.—The patient should be put in bed. Food should be withheld

until the acute symptoms subside. Epsom salts in a saturated solution (tablespoon-

ful dose) should be exhibited every half hour, or every hour, until the bowels are

freely moved. Either an ice-cap or hot fomentations in the shape of hot flaxseed

poultices or turpentine stupes should be applied to the hypogastrium. The ice-cap

is usually preferable, but in a given case the one which gives the greatest relief should

be selected. Anodynes will not, as a rule, be recjuired and should be avoided. Hot

vaginal douches of normal salt solution should be given as soon as the initial

symptoms are under control. The water should be at a temperature of 110° F.

;

or if a thermometer is not at hand, as hot as the physician or nurse can bear upon

the forearm. The patient should lie on her back, with her head raised upon a pillow

and her buttocks raised upon the stage of the douche pan. The douche nozzle, of

the variety already described (page 216), should be gently inserted into the vagina as

far as it will go without producing any pain. The douche-bag should be elevated

but little above the plane of the patient and not more than two feet at most. With this

slight elevation the water flows into the vagina slowly and. causes no pain; the bag

should be kept replenished with hot solution until the heat and the moisture have

been applied to the vaginal vault for from twenty minutes to half an hour. In early

cases this douche may be repeated every six hours; in later ones, two or three times

a day. No food should be given until the bowels have been thoroughly moved,

the abdominal distention has been relieved, and the physician is satisfied that he is

not dealing with an inflammation of the vermiform appendix. After excluding

appendicitis, a liquid diet may be given, and the food may be increased as the pa-

tient's condition improves. Under this plan of treatment, usually within three

days, even the most alarming cases of gonorrheal pelvic peritonitis will undergo a

very marked improvement. The temperature will fall to the normal, the pulse-rate

will correspondingly dechne, pain in the lower abdomen will disappear, nausea
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and vomiting will cease, and the patient will express herself as feeling tolerably

well.

In cases in which the differentiation between appendicitis and pelvic peritonitis

is doubtfnl, if the abdominal distention, nansea, vomiting, and pain directly over

the appendix are not relieved within twenty-four hours after the measures advised

have been carried out, it is best to resort at once to abdominal section. Abdominal

section during the acute attack is almost never indicated in cases of gonorrheal

pelvic peritonitis; only the rare cases in which peritonitis spreads and tends to be-

come general recjuire an early operation. Should a localized collection of pus form

in the pelvis it should be incised and drained from the vagina. In the purely gonor-

rheal cases, after the acute symptoms have subsided, an examination will reveal

tubo-ovarian inflammatory masses in the pelvis such as have already been described.

In almost every case of gonorrheal salpingitis an operation to remove at least one

or both tubes will ultimately be recjuired ; because if the infected tubes are allowed

to remain it is nearly certain that the patient will have recurrent attacks of

peritonitis. The recurrent attacks and the more or less constant pain and dis-

comfort break down the patient's health and render her an invalid; a fatal result may

finally ensue, when the patient has become reduced in strength and visceral com-

plications have occurred.

The best time for an operation is after the acute attack has subsided and the

exudate has been absorbed. The patient should be kept in bed until this result

has been accomplished, and then she should be exposed to operation. If, for any

reason, an operation is declined or seems unadvisable, the subsequent treatment

of the patient should include rest in bed and the use of hot douches until there is no

pain upon attempts at walking. After the patient is upon her feet, the use of

glycerite of boroglycerin tampons three times weekly and vaginal douches of hot

saline solution are advisable.

A spontaneous cure of gonorrheal salpingitis almost never occurs, and a relative

cure with freedom from pain and from recurrent attacks of salpingitis and perito-

nitis is rare.

PUERPERAL PELVIC INFLAHHATORY DISEASE.

Etiology and Pathology.—Pelvic inflammatory disease of this variety is due

to the introduction of infectious material into the genital tract, usually into the

uterus, after labor, miscarriage, or abortion. It may also originate from septic

foci, already present in the pelvis, which have been compressed, ruptured, or other-

wise injured by the processes of labor or abortion. The organism commonly m-

volved is the streptococcus, the staphylococcus, or the bacillus coli communis;

the gonococcus and the saprophytic organisms are also occasionally concerned.

In contradistinction to the gonococcus, which, as a rule, travels along the mucous

membranes of the genital tract and shows feeble powers of penetration, the strepto-

coccus usually penetrates the uterine wall from its point of inoculation; the organ-

ism may also infect the venous thrombi at the placental site. I^ess often it travels
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along the mucosa of the uterine cornua into the tubes. Most frequently the strep-

tococcus passes by means of the lymphatic channels directly through the uterine

wall. In its passage it may produce localized areas of suppuration in the myo-

metrium.

AVhen the infection is inoculated upon wounds or abrasions within the cervical

canal, or just above the internal os, it is very apt to produce a lymphangitis, which

extends through the uterine wall into the cellular tissue at the base of the broad

ligaments. (For a discussion of the pelvic cellulitis or parametritis thus produced,

see Acute Pelvic Cellulitis, page 298.)

When the infection is deposited at a higher point, it may penetrate the uterine

wall and directly involve the peritoneum of the pelvis and the pelvic viscera. This

results in an inflammation of the outer surfaces of the tubes and the ovaries (peri-

salpingitis, perioophoritis) and the formation of an inflammatory peritoneal

exudate which binds the tube and the ovary to each other and to the peritoneum

in a dense mass, wherein it is sometimes difRcult to distinguish one organ from

the other. The infection need not be confined to either the cellular tissue or to

the pelvic peritoneum and viscera. It may affect them both. When the cellular

tissue is involved alone at first, there is very often a secondary extension of the

inflammation through the overlying pelvic peritoneum, producing adhesions but

no gross alterations of the adnexa. Or an abscess of the ovary may be produced

either singly or in combination with a cellulitis; in both instances the infectious

germs reach that organ by extension along the lymphatics.

Collections of pus inside the tubes are not common in puerperal cases, for the

spread of such an infection along the mucous membranes is the exception rather

than the rule. If the infection is of a mild type, it may be more or less localized in

the inner layers of the myometrium or in the remains of the endometrium. Such

cases are often incorrectly regarded as cases of sapremia.

Pyogenic organisms produce not only local but also general lesions. The
latter result from the absorption into the general circulation of the toxic products

of the infectious organism, or of the organism itself. When the toxins alone are

absorbed, the condition is spoken of as a toxemia; when the bacteria also are pres-

ent in the blood-stream, the condition is known as bacteriemia. The patient

may die as the result of either of these conditions even though the local evidence

of infection is either very slight or nil.

It has already been said in reference to gonorrneal pelvic inflammatory disease

that peritonitis is its most serious manifestation. Peritonitis is also one of the

gravest forms of puerperal inflammatory disease, although it is neither so common
nor so fatal as the forms in which toxemia or bacteriemia play the largest part.

The forms of puerperal inflammation in which toxemia and bacteriemia play a

large part belong more to the subject of obstetrics. We shall consider the subject

of puerperal inflammatory disease from the standpoint principally of peritonitis.

The reader should not forget that the adnexa are usually involved with the peri-

toneum.

VOL. I.—19



290 MEDICAL GYNECOLOGY.

PUERPERAL PELVIC PERITONITIS.

Symptoms.—The trouble dates from labor or from abortion, or it occurs after

some intrauterine manipulation or operation during pregnancy. The disease

is either suddenly ushered in by a chill and by pyrexia of an alarming degree, some-

times as high as 105° F., or the fever gradually develops during the first days of

the puerperium. The pulse-rate is usually greater than would correspond to the

degree of temperature. Indeed, the first symptoms of puerperal infection may

be an undue rapidity of the pulse. There may be actual chills associated with

hyperpyrexia, or merely chilly sensations without any marked variation in the

temperature curve. The patient complains of pain in the lower abdomen, worse

perhaps upon one side. In many cases the degree of pain is very slight. The

abdomen is distended and there is more or less tenderness. Constipation is the

rule, although there may be diarrhea later in the more septic cases. Headache is

quite common. Nausea and vomiting are usual symptoms. The lochial dis-

charge is usually diminished in amount. In the more severe form of infection,

which often gives rise to peritonitis or to cellulitis, there is usually no decidedly

foul odor to the discharge. If, however, necrotic material exists within the uterine

cavity, this symptom will be present.

Diagnosis.—This type of peritonitis follows lal)or, abortion, or some uterine

operation or instrumentation during pregnancy. The history of the case will

show the possibility of a direct inoculation with pyogenic organisms. In cases due

to attempts at producing abortion, the patient will often deliberately deceive the

physician. He is then able to judge only by the symptoms. As a rule, with the

exception of pain, the symptoms are much more violent than in the gonorrheal

form of peritonitis. There is often but little pain. The general symptoms of

intoxication, however, such as pyrexia, rapidity of the pulse, etc., are always greater

than in the gonorrheal form. The disease may manifest itself within a few hours

of the infection or at any time within a week. Usually the symptoms are well de-

veloped by the third day. In puerperal cases, and in those which follow attempts

to induce abortion, the nature of the illness will admit of little doubt. In the

other cases, especially when there is an effort to deceive, the patient should be

closely f[uestioned concerning the menstrual periods. Sometimes the history of

a recent irregularity or of an absence of the menses will direct attention to the

possibility of pregnancy and an attempt to produce aliortion.

Pelvic examination may be unsatisfactory during the first few days because

of tenderness and because no definite masses of exudate have as yet been formed.

In cases which follow the termination of pregnancy the uterus will be found en-

larged and softened ; tlie os is patulous. Involution does not progress with its

customary rapidity. After the initial stage has passed, and structural changes

have occurred, pelvic examination will yield positive evidence. Thus the uterus

will be found more or less fixed and displaced by pelvic masses which are present

on one or both sides of or behind the uterus. The result of bimanual palpation
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will depend, of course, upon the structural changes which have occiu-red. At first

the pelvic masses have an almost stony hardness; this may be replaced later by

softening, if suppuration occurs. It is nearly impossible to differentiate a tubal

from an ovarian enlargement. With either there is, as a rule, a peritoneal exudate

which obscures the outlines of the adnexal tumor; usually, however, the pelvic

mass can be outlined as distinct and separate from the uterus.

It will be fountl that the disease is less frefpiently bilateral than is true of gonor-

rheal pelvic peritonitis. Sometimes, also, there is an associated infection of the

parametrium (for the physical signs see Cellulitis, page 300). This almost never

occurs in the purely gonorrheal form. An ovarian abscess is nearly always the result

of puerperal infection, but it is very often, if not usually, impossible to differentiate

between a tubal and an ovarian enlargement in an inflammatory case. In the most

severe cases of puerperal pelvic peritonitis the local changes are slight, while the

toxemia or bacteriemia is pronounced, so that the patient may perish before pelvic

lesions can be recognized by bimanual palpation.

Prognosis.—The prognosis is decidedly more grave in puerperal than in gonor-

rheal pelvic peritonitis. The danger lies partly in a rapid absorption of the infectious

organism, or of its toxins, or of both, and partly in a general septic peritonitis. The

prognosis is of necessity dependent to a considerable degree upon the virulence of the

infecting organism and upon the strength of the patient. An estimation of the white

blood-corpuscles may be of some value as an indication of the resistance to the in-

fection. One of the authors observed a case of septic pelvic peritonitis in which,

with the most severe general symptoms, there was a leukocytosis of 45,000. The
patient recovered. In the presence of pronounced general septic symptoms and no

increase, or at most a very slight increase, in the leukocytes, the prognosis is usually

bad. The worst cases are those in which pelvic exudates are slow in appearing or do

not appear at all. The patient under such circumstances suffers from the presence

within the blood-stream of the infectious organism and its products, a condition

known as bacteriemia. If the toxin alone is present the prognosis is less serious.

Blood cultures, if possible, should be made in every case to determine whether there

are bacteria in the blood-stream. If the streptococcus is found the outlook is

dubious; the staphylococcus and the bacillus coli communis are less dangerous,

although bacteriemia of any variety is often fatal.

If the infection becomes localized in the pelvis and results in an abscess of the

ovary, of the tube, or of the cellular tissue, or produces a pelvic exudate, the prog-

nosis is usually better than in those cases where no such localization occurs. The
simple evacuation of the collection of pus in the former case will, as a rule, result

m an immediate improvement in the general condition and be followed by a reso-

lution of all of the surrounding inflammatory changes in the pelvic organs. The
parts return rapidly and more or less perfectly to the normal. Adhesions disappear

and a perfect anatomic cure results in many cases. In others permanent struc-

tural lesions remain, but the inflammatory process is at an end and the patient is

comfortable. In a few, the lesions and adhesions are serious enough to produce
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a considerable amount of pelvic distress, and when all the pus has not been evacu-

ated, the inflammatory process progresses or becomes recurrent.

Treatment.—The first thing to consider is the advisability of disturbing the

interior of the uterus. Any intrauterine manipulation may do much harm by

breaking down the protecting layer of white blood-cells, which may have formed

beneath the endometrium, and opening up new channels of invasion. It is ex-

tremely hard to say in some cases whether there is not some necrotic material

within the uterus, in which infectious organisms are swarming and from which

toxins are being absorbed. A good practical rule to follow is that in the presence

of a lochial discharge which is of a dark color, frothy, or of a more or less putrid

odor, the interior of the uterus should be explored thoroughly with the finger, under

general anesthesia, and that pieces of tissue, hypertrophied decidua, or any necrotic

masses should be removed by means of the finger, the placental forceps, or the

dull curet. The cavity of the uterus should then be irrigated with formaldehyd

solution (1:4000), followed by normal salt solution.

After determining whether necrotic or infected tissue exists within the uterine

cavity and managing the case accordingly, there are certain general principles

to be followed in the subsequent treatment. In the first place, the strength of

the individual must be conserved in every possible way. To this end a concentrated

and nutritious diet should be given. Milk, broths, koumyss, eggs beaten up with

milk or broths, predigested beef, liquid peptonoids, panopeptone, or any of the

highly concentrated, nourishing forms of food should be systematically given,

in such quantities as the stomach will tolerate. The exhibition of drugs by

mouth should be guarded so that the stomach can be kept in good condition for

the digestion of food. The stimulation of the patient should be regulated by her

general condition. Stimulants should be given in small quantities at first and

gradually increased, if necessary. Strychnin sidphate, gr. -^ every four hours,

may be gradually increased to gr. ^ every three hours; whisky, brandy, and

champagne are often of great service. Digitalis, caffein, and atropin may be used

if more stimulation is required. Camphor in the form of camphorated oil (1 gr. to

10 minims of olive oil) is a valuable heart stimulant and should be administered

hypodermically in extreme cases. Stimulation should not be started early, imless

there is great weakness or other evidence of toxemia. In the later stage of every

serious case stimulants will be required, but until they are actually needed they

should be withheld.

It is well at the outset to secure a thorough evacuation of the bowels; the

administration of calomel, followed by a saturated solution of Epsom salts, will

usually effect this result. If diarrhea is present it should be regarded as an

effort on the part of nature to eliminate the poison, and it should be controhed, but

not checked unless it weakens the patient. The use of quinin in moderate

dose is of value. Phenacetin and the other coal-tar preparations are objection-

able. The temperature can be controlled by the use of cold sponge baths and

ice-bags. If the patient complains of headache, an ice-cap should be applied.
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Oftentimes the application of cold to the abdomen will serve the double purpose

of relieving pain and of lowering temperature. Ergot is valuable in most of the

cases when administered during the first few days, as it produces uterine con-

tractions and thus tends to diminish the patency of the lymphatic channels in

the wall of the uterus, through which toxins are absorbed. It also aids in the

expulsion from the uterus of clots and of putrid lochial discharges, from which

absorption might occur. The value of the use of salt solution in these cases

is very great. The best way to administer it is subcutaneously; 1 liter of a normal

salt solution can be given every six hours. If the subcutaneous injection of salt

solution is too painful, or objectionable for any other reason, the use of saline

enemata, given with the hips elevated, from one-fourth to one liter every three to six

hours, will answer a similar purpose.

The use of antistreptococcic serum, proposed in 1895 by Marmorek,' has been

disappointing. Williams {loc. cit.) relates that in May, 1*899, a committee of the

American Gynecological Society, of which he was chairman, made an exhaustive

report of this subject, giving the complete literature and collecting all of the cases.

They found that in 352 cases of puerperal infection there were 73 deaths, a mor-

tality of 20.74 per cent. In a large number of these cases it was not positive that

the cause of the infection was the streptococcus, but in 101 in which the streptococ-

cus was demonstrated 33 deaths occurred, a mortality of 32.69 per cent. According

to Edgar,^ the method is still on trial and it may be used. He says that it is neces-

sary to exhibit the remedy in large doses. The initial injection should be 20 c.c.

while the daily dose should be 60 c.c. in desperate cases. According to J. S. Evans,

the initial dose should be 80 c.c. ; this should be repeated every six hours until 320 c.c.

have been given during the first twenty-four hours. The serum can be used scien-

tifically only when a bacteriologic examination of the uterine contents or an exami-

nation of the blood has proved the streptococcus to be present. In desperate cases,

as the serum apparently does no harm, it may be tried.

Crede's ointment may be used, 15 to 45 grains at a time being rubbed into

the inner side of the thighs once or twice daily. The ointment should be well

rubbed in, twenty minutes being occupied in the process; and the anointed area

should be covered with rubber tissue. Hirst ^ advises the use of nuclein in an
effort to increase the number of white blood-cells, in this way producing an
artificial hyperleukocytosis, so that the normal phagocytic power of the blood is

increased. Hofbauer^ reports several remarkable cures from the use of nuclein.

Hirst {loc. cit.) for some years has administered nuclein as a part of his treatment

of puerperal sepsis. Nuclein is furnished in the form of a 5 per cent, solution, of

which the dose is 10 to 60 minims hypodermically. The injection of solutions of

'^Marmorek: "Sur le streptocoque," Comptes rendus de la Soc. de BioL, 189.5, lOme s^rie ii,

122; "Streptocoque et le serum antistreptococcique'," Annales de I'lnstitut Pasteur, 1895, ix, 593.
^Edgar, .J. Clifton: "ThePracticeof Obstetrics," 2d edition., Phila., 1904.

'Hirst, B. C: "A Text-Book of Obstetrics," Phila., 190.3.

Hofbauer, J.: "Zur Verwerthung einer Kunstlichen Leukocytose bei der Behandlung sep-
tiseher Puerperalprocesse," Centralbl. f. Gynak., 1896, Nr. 17, S. 441.



294 MEDICAL GYNECOLOGY.

corrosive sublimate into the veins in puerperal sepsis was advocated in 1894 by

Kezmarsky,' and the injection of formalin by Barrows^ in 1903. With both these

methods successes and failures have been reported. Further experience is necessary

to prove their value. The authors believe that neither method is justifiable and

prefer the use of normal salt solution either by enema or by hypodermoclysis.

The application to the interior of the uterus of disinfecting solutions should be

carefully made. Whatever good can be accomplished with intrauterine irriga-

tions must be effected during the first two or three days. Later, after the forma-

tion of exudates, irrigations are more apt to do harm than good. Moreover, at

this stage the bacteria have advanced beyond the possible action of any solutions

applied to the interior of the uterus. The irrigation of the uterine cavity with 50

per cent, solution of alcohol has been recommended. The same treatment has been

combined with an intrauterine gauze pack. Irrigation of the uterine cavity with

disinfecting solutions, such as bichlorid of mercury, is said to have caused fatal

poisoning ; even a single irrigation has been blamed for this unhappy result.

An investigation of these cases would probably show that either a very strong

solution was used or that a large cjuantity of the solution was allowed to remain

in the uterus or the vagina.

The value of antiseptic intrauterine irrigations is a disputed question, but we

believe that irrigation of the uterus with a bichlorid of mercury solution, 1 : 4000,

or with a formaldehyd solution, 1 : 4000, followed by 7iormal salt solution, daily

for two or three days, will do no harm and may do much good. Irrigations should

not be employed at a later date unless the character of the discharge shows that

putrefaction is taking place within the cavity of the uterus.

Edgar (loc. cit.) has found the use of ichthyol of some value in cases in which

there has been retention of placental tissue. After irrigating the uterus with normal

salt solution he packs it with gauze soaked in a .50 per cent, ichthyol solution.

He leaves the ichthyol gauze in the uterus for twenty-four hours, removes it,

irrigates with a saline solution, and then repacks; the packing should not be tightly

introduced.

As a rule, operative treatment is not advisable in puerperal peritonitis unless

distinct inflammatory lesions of the pelvic organs can be felt l)y palpation. If

the symptoms l^ecome progressively worse and an enlargement or an exudate or

an abscess can be felt upon one or both sides of the pelvis, vaginal section with

the evacuation of any collections of pus is decidedly jjreferable to any operation

by the abdominal route. The prognosis of any abdominal operation for

puerperal sejjsis done early in the puerperium is extremely imfavorable. A
striking and very important difference between gonorrheal and puerperal pelvic in-

flammation is, that the end residt of pyogenic infections which do not terminate

fatally is far l)etter than the result in the gonorrheal cases. In pyogenic cases the

'v. Kezmarsky, Theod.: "Tntravenose Subliniatinjection (Bacelli) bei veniiser Sepsis im
Woclienbette," Centralbl. f. Cyn., 1894, S. 906.

^Barrows. C. C: "Report of a Case of Acute Sepsis," Trans, of N. Y. Obstet. Soc, Amer.
Jour, of Obstet., Marcli, 1903, vol. xlvii, No. 3, p. 366.
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pelvic organs may return entirely to the normal, after the subsidence of the inflam-

mation, even though extensive pelvic exudates have been present during the acute

attack. Adhesions between neighboring organs may become entirely absorbed, so

that months or years afterward a pelvic examination does not show the slightest

evidence of the previous affection. For this reason the removal of organs for puer-

peral infection is seldom indicated or permissible. This practice and these residts

are in marked contrast to those which obtain in gonorrheal inflammation.

CHRONIC PELVIC PERITONITIS.

Etiology and Pathology.—Chronic pelvic peritonitis is a term used to denote

the residuum of a previous acute inflammation of the peritoneum or that form of

low-grade inflammation of the peritoneum which results from long-continued irri-

tation. The essential lesion in either case is found in the adhesions which bind

the pelvic viscera to the pelvic wall and floor.

As has already been said, in the favorable cases of puerperal inflammatory

disease the infecting germs ultimately die, and most of the adhesions and the struc-

teral alterations which have occurred during the acute attack undergo absorption,

so that the parts return to a normal or to an approximately normal state. In the

gonorrheal cases, on the contrary, the infection is very apt to be persistent and to

remain more or less active over a considerable length of time, producing recurrent

exacerbations of pelvic peritonitis until the patient is relieved by operation.

Very exceptionally it is possible that gonorrheal pelvic disease may heal spon-

taneously through the resolution of the inflammatory process; this is more apt

to occur as the result of age and the atrophy of the pelvic organs which is incident

to it. The persistence of gonorrheal infection is explained in part at least by

the fact that it often produces a pyosalpinx. A pyosalpinx is vuilike the ordinary

abscess in that it is commonly made up of several loculi, and its lining consists

of the inflamed and distorted mucous membrane. The accumulation of pus forms

more slowly than in an ordinary abscess and is largely measured by the severity of

the suppurative lesion of the mucosa. Again, if in some way the pus is discharged

or evacuated from the pyosalpinx, in a short time there is a reaccumulation of it

from the diseased and discharging mucosa which lines the abscess sac, or from a

loculus which has not been reached. Although in old cases of pyosalpinx the pus

is sterile and all of the organisms are dead, yet the lesion is there, and this and

the toxin liberated by the death of the gonococcus' keep on producing symptoms.

In puerperal infection, or in forms other than gonorrheal, pyosalpinx is the ex-

ception rather than the rule. Chronic irritation of the pelvic peritoneum by the

rubbing of a uterine or an ovarian tumor, or a displaced uterus, etc., may result in

the slow formation of adhesions which bind the pelvic viscera together and pro-

duce various lesions of the tubes and the ovaries.

Symptoms.—The symptoms of chronic pelvic peritonitis are produced by the

'Landau, Tlieo.: Verhandl. Berl. med. Gesellsch. Berl. med. Woclienschr., 1897, Nr. 32, S. 700.
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adhesions which bind the organs together in a false position, and from compHcat-

ing diseases of the tube and of the ovary.

It may be said in a general way that women with chronic pelvic peritonitis

suffer from backache, pain extending into the thighs, pain in the lower abdomen,

constipation, pain during defecation, and from frecjuent and painful micturition.

The menstrual flow is apt to be painful, irregular, and profuse, and very often

there is a persistent leukorrhea.

Diagnosis.—The diagnosis depends upon the history, the symptoms, and the

discovery by bimanual palpation of a uterine displacement with adhesions or of

an adherent tubal or ovarian mass. (For a full discussion see Chapter XIII.)

Treatment.—As a rule, the only treatment which does any good is an opera-

tion to remove or correct the abnormal conditions which are present. If the dis-

ease is due to chronic mechanical irritation, or if it has resulted from gonorrheal

peritonitis or puerperal peritonitis and the infection has entirely died out (this

is very exceptional in the gonorrheal form), the local treatment by means of tam-

pons and douches, and the general treatment, described on page 270, may be used

in an effort to deplete the pelvic organs and to make the patient comfortable.

Pelvic massage (page 223) will be applicable in a very small proportion of the cases.

PROLAPSUS OF THE OVARY.

For the etiology, diagnosis, symptoms, and operative treatment see Chapter

VI. If there are no adhesions the condition may be temporarily relieved by the

introduction of tampons in the knee-chest or in the Sims position. Pessaries should

not be used in these cases even though the prolapsus of the ovary is coincident with

retroposition of the uterus. The posterior bar is cjuite apt to press upon the organ

and cause pain or even inflammation and the formation of adhesions The per-

sistent use of the tampon together with the restoration of the general health will

cure a considerable percentage of cases of prolapse of the ovary.

PELVIC CELLULITIS, LYMPHANGITIS, PARAMETRITIS.

Introdtiction.—At the sides and on the floor of the pelvis, between the peri-

toneum of the pelvis and the fascia which it overlies, there is a layer of loose fibro-

areolar tissue. This is spoken of as the pelvic cellular tissue. In certain areas

where from the reduplication of the peritoneum there is a considerable interval

between it and the pelvic wall or floor, this tissue is greater in amount and forms

a more or less distinct structure. These especially well-developed parts of the

pelvic cellular tissue are given names which describe their position. Thus, the

cellular tissue between the peritoneal covering of the broad ligament, extending

to the pelvic wall and to the pelvic floor, is spoken of as the parametrium. Between

the folds of peritoneum, which form the uterosacral ligaments and the pelvic floor

and sacrum, the cellular tissue is spoken of as the paraprociium. Surrounding

the upper part of the vagina, anil extending from the bases of the parametrium

to the attachment between the vagina and the bladder, rectum, and levator fascia.
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the cellular tissue is spoken of as the paracolpium. The cellular tissue between

the folds of the uterovesical ligaments and the cervix and the superior surface

of the bladder is called the paracystium. The most important vascular channels

which supply the pelvic viscera run through this cellular tissue and are supported

and sheathed by extensions and prolongations of it. The lymphatic channels from

the uterus, especially those from the cervix and from the upper part of the vagina

and the base of the bladder, course through it on their way to the pelvic lymph-

glands. This cellular tissue, from its position and from the lymphatics and the

venous channels which it carries, is exposed to traumatism and to infection. Cel-

lulitis may occur as the result of either; it is much more commonly due to infection.

Traumatic Cellulitis.—Etiology and Pathology.—Cellulitis of an acute type

may result from pressure or from tears during labor. It may also result from the

traumatism incident to the use of an ill-fitting pessary which bruises the cellular

tissue of the uterosacral ligaments or the paracolpium. Acute traumatic cellu-

litis, unless complicated by infection, is not very troublesome and subsides in a

few days. In this condition there is very often thrombosis of the veins of the cel-

lular tissue, which becomes swollen and edematous. This type of cellulitis cor-

responds to the bruise or contusion so often encountered in the subcutaneous

connective tissue.

Under the influence of rest and the removal of the offending cause, in the absence

of infection, the condition subsides in a few days. When cellulitis is caused by

extensive lacerations of the cervix reaching into the surrounding cellular tissue,

the inflammatory reaction is similar to that attending a fresh wound in any part

of the body. Unless infection occurs, union takes place by first intention, and

when the parts unite in their proper position and relation but little harm is done.

If there is infection or great bruising of the parts, so that they are partially devital-

ized, sloughing may result. In such event, during the process of healing, scar tis-

sue is formed which may distort the upper part of the vagina, and by pulling upon
the cervix may cause various malpositions and flexions of the uterus.

Symptoms.—The symptoms of traumatic cellulitis may escape observation,

the slight rise of temperature and pulse being easily regarded as normal during

the first days of the puerperium. There may be some pain upon motion and the

parts may be excessively tender to palpation. A certain amount of traumatic

cellulitis or contusion possibly occurs in every prolonged labor. In the severer

forms, associated with extensive lacerations or sloughing, it is almost impossible

to prevent infection; the symptoms then become those of septic cellulitis. Upon
palpation, the bases of the broad ligaments feel swollen and edematous. The
patient complains of tenderness. Laceration through the cervical lips into the

cellular tissue can be recognized by more or less severe hemorrhage and by direct

palpation or by inspection of the cervix and the vaginal vault.

Diagnosis.—The diagnosis depends upon the slight constitutional dis-

turbance associated with the local symptoms of extensive bruising or laceration

of the tissues.
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Treatment.—Traumatic cellulitis associated with deep laceration of the cel-

lular tissue, calls for surgical attention and need not be discussed. In the form due

to bruising only, all that is required is rest in bed, the exhibition of salines, and the

use of hot vaginal irrigations of a solution of bichlorid of mercury (1 : 10,000) given

with every aseptic precaution, and followed by an irrigation with sterile salt so-

lution. Great care should be taken to protect the vulva by means of an occlusive

gauze dressing from any outside contamination.

SEPTIC CELLULITIS.

Etiology and Pathology.—Septic celluhtis in the great majority of cases

arises from an infection which complicates labor or abortion. The infection

is sometimes protluced by intrauterine instrumentation or operation. Infected

wounds following vaginal or perineal operations may also give rise to cellulitis.

When the disease is associated with labor or abortion, very often there are

lacerations of the cervix which extend more or less deeply into the cervix, or entirely

through it and into the parametrium. The infectious organism, whatever its

origin and wherever deposited, gains access to the cellular tissue by way of the lymph-

atics or the veins. Primarily the disease is either a lymphangitis or a thrombo-

phlebitis, attacking the vessels which pass from the site of the infection through the

base of the broad ligament. Whatever its primary form, later all of the constitu-

ents of the cellular tissue are involved in the inflammation.

For a long time cellulitis was regarded as the common inflammatory lesion of

the female pelvis. Bernutz^ first showed by his very careful observations at au-

topsy that most of the (at that time) so-called cases of peri-uterine cellulitis

were actually cases of pelvic peritonitis combined with tubal and ovarian

disease. Bernutz {he. cit.) did not deny the occurrence of puerperal pelvic cel-

lulitis, but regarded its occurrence as a well-attested fact, which indeed he had him-

self demonstrated by autopsies. .Although Bernutz had called attention to the

error of regarding most cases of pelvic inflammation as cellulitis, this erroneous

doctrine continued to be held in America, largely as a result of the positive teaching

and the great influence of Emmet. ^ Tait^ and his followers went to the other

extreme and claimed that pelvic inflammatory disease was confined to the peri-

toneum and to the uterine adnexa. This view was maintained for a time by Price
,^

Baldy,'' Polk" and many others in this country. It was denied that peh-ic celluli-

' Bernutz, Gustave: "Pelvi-Peritonitis: Clinical Memoirs on the Diseases of Women,"
Bernutz and Goupil, vol. xi; edited by Alfred Meadows; The New Sj'denhani Society, London,
LS67.

-Emmet, Thomas Addis: ''Pelvic Inflammations: or, Cellulitis versus Peritonitis," Trans.
Amer. Gynec. Soc, vol. ii, 1887, p. 101.

^Tait, Lawson: "Diseases ofWomen and .\bdominal Surgery," p. 132, Phila., 1889.

^ Price, Joseph: Discussion, Obstetrical Society of Philadelphia, .Annals of Gynecologv and
Pediatry, .January, 189.3, p. 239.

* Baldy, J. M.: Trans. Obst, Soc. of Phila,, May 4. 1893 : Annal. Gvnec. and Pediat,, vol. vi. No.
9, June, 1893, p, .5.58,

'Polk, W. M.: "Periuterine Inflammation," Trans, Assoc. Amer. Physicians, p. 145,

Phila., 1886.
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tis occurred, or, if at all, merely as a secondary result of pyosalpinx or abscess of

the ovary. One of the authors^ in the years 1891-1894 reported a number of un-

doubted instances of puerperal pelvic cellulitis, with or without suppuration (phleg-

mon), in which the diagnosis was confirmed by abdominal section, and the uterine

appendages were found to be normal or approximately normal. Noble ^ also re-

ported, in 1895, 16 cases in which the same facts were proved by abdominal section

in the hands of nine other gynecologists.^ Since that time the reality of the affec-

tion is no longer disputed, and it has become a well recognized form of pelvic

inflammation.

When the infecting organism gains access to the cellular tissue of the broad

ligament, an infiltration of the parts with small round cells and polymorphonu-

clear leukocytes very soon occurs. This inflammatory infiltrate gives a stony hard-

ness to the tissues and fixes the pelvic organs in relation to it. The induration

usually extends from the uterus to the pelvic walls and fuses with the fascia and

the muscles overlying the bony pelvis. The infection is often confined to one side

of the pelvis, i. e., to one broad ligament. It may be found on both sides. It is

not uncommon, when unilateral, for it to involve the uterosacral ligament on the

affected side posteriorly (the paraproctium), and the uterovesical ligament on

the affected side anteriorly (the paracystium). It may also involve the paracystium

or the paraproctium alone. The paracolpium is especially invaded when the infec-

tion occurs from a wound of the vagina or the perineum. The part of the cellular

tissue which is affected depends wholly upon the spot at which the inoculation

occurs, and the course of the lymph-vessels or the veins from that area. As has

been said before in the consideration of puerperal peritonitis, cellulitis and peri-

tonitis are often combined. The two diseases either occur at the same time or

more commonly the peritonitis is secondary to the cellulitis, and results from a

direct extension of the inflammation from the cellular tissue to the pelvic perito-

neum. The reverse is true when cellulitis is secondary to pyosalpinx or to abscess

of the ovary.

The inflammatory exudate in the cellular tissue either undergoes resolution and
becomes gradually and completely absorbed, in the favorable cases, or it softens and
forms an abscess (phlegmon). In some of the worst forms of infection the infec-

tious product may pass through the lymphatics of the broad ligament into the

general circulation without proflucing any noteworthy local reaction, so that the

patient perishes with all of the septic symptoms of puerperal infection; and yet

there may be no palpable lesion in the pelvis. In case of abscess formation

(phlegmon) the pus, as a rule, burrows along the wall of the vagina, causing the

vaginal fornix to bulge, and if not released by incision it bursts into the vagina or

mto the rectum. The pus may also be discharged into the bladder, or rarely into an

« ' Noble, C. P.
:
"Four Cases of True Pelvic Abscess," Medical News, August 29, 1891, p. 237-

Acute Puerperal Cellulitis and True Pelvic Abscess," Amer. Jour. Obstet., 1894, vol. xxix, p. 44?'.

^Ibid.: "Puerperal Pelvic Cellulitis and Puerperal Peritonitis," Amer. Gynec. and Obstet
Jour., January, 189.5.

'Hirst, Boldt, Polk, Coe, Etheridge, Kelly, MacLaren, Cusliing, Mann.
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adherent loop of intestine, or indeed into the free peritoneal cavity. A para-

uterine phlegmon being extraperitoneal, the pus may lift up the uterovesical

peritoneum, gaining access to the cellular tissue behind the symphysis and pre-

senting itself in the median line of the abdomen just above the pubes. Or it may
pass laterally, burrowing under the peritoneum reflected from the upper surface of

the round ligament to the anterior abdominal wall, and by way of the inguinal canal

make its appearance in the groin above Poupart's ligament. Rarely it may pass

behind the posterior layer of the pelvic peritoneum to the mesosigmoid and present

itself externally in the loin. Cases are on record where the pus has burrowed

through the pelvic fascia from the paracolpium and the paraproctium to the ischio-

rectal fossa. AVhen such collections of pus are discharged spontaneously the

abscess cavity rapidly closes and the patient usually makes a prompt recovery.

The chronic discharging pelvic abscesses which persist for years are usually tubal or

ovarian collections of pus and not abscesses in the cellular tissue.

Symptoms.—The subjective symptoms of septic puerperal cellulitis are

similar to those of puerperal peritonitis (page 290). As the peritoneum is not

involved or is involved only secondarily, there is usually less pain, and the

symptoms are more localized in the pelvis. If suppuration occurs, the general

symptoms are less alarming than in suppuration within the peritoneum; the

temperature assumes a hectic type, unless prompt incision is practised. When
the paraproctium is involved the exudate may cause symptoms of obstruction of the

rectum; when the paracystium is involved the bladder is usually irritable and

frequent micturition becomes a symptom.

The objective signs show some variation from those of peritonitis. It should

be remarked that in cases of peritonitis with a considerable amount of plastic exu-

date, the differential diagnosis may be nearly or quite impossible. Upon bimanual

palpation the vault of the vagina on one or both sides, or entirely around the cer-

vix, feels densely hard. The mucosa feels as if it closely overlaid tissues carved

out of wood. The cervix feels as if frozen into an area of dense induration which

extends without interruption to the bony pelvic wall. The uterus may be absolutely

fixed if both broad ligaments are involved.

Examination per rectum will show the same dense hardness of the pelvic mass.

At the point where the uterosacral ligaments pass about the rectum if the exudate

involves the paraproctium, there will be some narrowing of the lumen of the bowel;

to the palpating finger this will feel like an auger-hole in a board, covered with

the rectal mucosa. The induration sometimes may be felt to extend along the

sides or the front of the pelvis, in the directions indicated, or laterally above Pou-

part's ligament in the median line above the symphysis. If suppuration occurs

the parts lose their stony hardness, and fluctuation becomes manifest within

several days. When the abscess is not large and does not bulge into the vagina,

it may be difficult to detect fluctuation. In such cases the tissues of the vaginal

vault may feel edematous and there may be slight pitting upon pressure. Quite

frequently the abscess will point at one side of the vault of the vagina.
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Diagnosis.—The mass in pelvic cellulitis, as contrasted with that in pelvic

peritonitis, is more apt to extend continuously from the cervix to the pelvic wall

and to be firmly fixed to the bony pelvis. In peritonitis the mass can often be

recognized as occupying a position posterior to the l)road ligament. When there

is much exudate associated with pelvic peritonitis, the differential diagnosis is

more difficult or impossible. In such cases the pelvic mass is apt to fill up Douglas'

pouch and press the anterior rectal wall backward, instead of surrounding it as

it does in cellulitis. In puerperal cases an abscess of the ovary and a pelvic peri-

tonitis may be associated with a phlegmon of the broad ligament. In non-puerperal

cases a pyosalpinx or an abscess of the ovary may be the cause of a broad ligament

cellulitis or of a secondary abscess. The diagnosis can be made best when the case

is watched during its development.

Treatment.—The general treatment of septic or of puerperal cellulitis differs

but little from that of puerperal pelvic peritonitis. Under the influence of rest

in bed, laxatives, the application of an ice-cap to the hypogastrium, hot douches,

quinin, and strychnin, a considerable percentage of cases of puerperal pelvic celluli-

tis undergo resolution and spontaneous recovery.

Exudates filling half the pelvis at times disappear. When pus forms it should

be evacuated promptly; an incision sometimes hastens absorption in the case of

large exudates even though suppuration has not occurred. Whenever possible the

broad ligament should be opened from the vagina, the folds of the broad ligament

being separated with the fingers, when necessary, in order to reach deep-seated

abscesses. At times the incision must be made in the groin or in the loin.

CHRONIC PELVIC CELLULITIS.

Chronic cellulitis occasionally occurs as the sequel of an acute attack. In

some of these cases there is an actual chronic inflammation of the cellular tissue and

areas which show inflammatory infiltration may be found by a painstaking mi-

croscopic examination. In other cases the inflammatory process has ceased, but

there is left in the cellular tissues a residuum of hyperplastic or cicatricial tissue.

It is often impossible to distinguish clinically between these two forms. According

to IIV cellulitis may also be chronic from the beginning. Thus, ulceration of the

bladder, dysenteric and follicular ulceration of the rectum, and ulcers of the cer-

vix may produce a localized low-grade inflammation of the neighboring cellular tissue

which finally results in a contracting cicatrix and an atrophy of the cellular tissue.

Freund^ has described a particular form of chronic parametritis to which he has

given the name of diffuse atrophic parametritis. According to him, it results from

frequently repeated and difficult childbirth, in which much blood has been lost,

'111, Edward, .1.: "The Causes, Diagnosis, and Non-surgical Treatment of Pelvic Inflam-
mation," Amer. Gynec. and Obstet. Jour., September, 1900.

"Freund, W. A.: "Das Bindegewebe in weibl. Becken und seine patliol. Verilndenmgen mit
bes. Berilcksichtigung der Parametritis chron. atrophicans und der Echinokokkus," Krankheit
gyn. Klinik, Strassburg, 188.5, S. 20.3-369.
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profuse diarrhea, persistent masturbation, long-continued physical and mental

strain, and malnutrition. In this condition there is a diminution in the elasticity

and an atrophy of the pelvic cellular tissue and the internal genitalia. Changes

in the pelvic nerves and ganglia are also said to occur. Schultze' has described

a form of parametritis which he believes occurs especially in connection with

pathologic anteflexion. In this form, which he called 'parametritis posterior,

the folds of Douglas are unusually short and inelastic. According to Schultze,

the affection is caused by chronic constipation or by masturbation. INIost gyne-

cologists at the present time regard both the parametritis chronica diffusa of Freund

and the parametritis posterior of Schultze as very rare affections. Kiistner' found in

a number of cases which answered very well to the description of parametritis

posterior, that the lesion was intraperitoneal. It should be remembered that the

pelvic connective tissue varies normally in different individuals, and that the rectum

and the uterosacral folds in many women are sensitive to pressure through the vag-

inal vaidt. The conclusion, therefore, that an actual lesion of the cellular tissue

is present because the uterosacral ligaments feel thicker than normal or are tender

on pressure is not justifiable.

Symptoms.—The patient complains of the usual train of gynecologic

symptoms—backache, dysmenorrhea, leukorrhea, etc.—depending in the indi-

vidual case upon the part of the cellular tissue affected and the amount of dislo-

cation of the pelvic organs which has been produced.

Diagnosis.—Scars in the vaginal vault extending from the cervix may be readily

felt upon palpation. Contraction of the cellular tissue elsewhere is harder to dis-

tinguish positively from intraperitoneal adhesions. Needless to say, a positive

diagnosis is sometimes impossible.

Treatm.ent.—The purpose of treatment is to absorb the cellular exudate

and to stretch cicatricial bands. To secure absorption there should be ordered

a daily vaginal douche of hot normal saline solution, taken in the manner as already

described (page 287), followed by rest in the recumbent posture for at least an hour,

saline laxatives, and the use of tampons. The tampons should be introduced

three times a week, soaked in glycerite of boroglycerin.

In an effort to stretch cicatricial bands the vagina should be systematically

tamponed with the patient in that position which will most favor the restoration of

the position of the uterus. Considerable pressure may be made with these tam-

pons without danger. The smaller sizes should be used and the vaginal canal

should be packed as firmly as is consistent with comfort.

Pelvic massage if ever useful is indicated in chronic uncomplicated cellulitis.

It may be employed by the physician each time before he makes an application of

tampons.

' Schultze, B. S.: "Ueber die pnthologischc Anteflexion der Gebiirmutter und die Parametritis
posterior," Arch. f. Gynak., 187.5, Bd. viii, H. 1, S. 1.34.

'Kii.stncr: "Die leitenden Gesichtspunkte fiir die operative Behandlung der chron. entzund.
Adnexa uteri und der Beckeneiterungen," Deutsclie med. Wochenschr., 1895, Nr. 12, 13, S.

185, 206.
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PELVIC HEMATOMA.

Etiology and Pathology.—Collections of blood confined to the cellular tis-

sue of the pelvis are spoken of as hematomata. Most of them are obstetric in

origin and will not be discussed here. The form of hematoma of special interest

to the gynecologist is that which occurs in the parametrium, is not associated with

pregnancy or parturition, and is commonly spoken of as hematoma of the broad

ligament. It is an exceedingly rare affection. Martin^ made the diagnosis of this

condition but 3 times in 3000 gynecologic cases. He reports v. Rosthorn as

not having had a single instance of hematoma in 3000 cases. Neither of the

authors has ever seen a case. After operations which involve the base of the broad

ligaments hematomata occasionally do occur, but aside from this form and that

associated with labor or the puerperium, it is a very uncommon affection. Hirst

reports a case occurring in an old woman, caused by a rupture of the pampiniform

plexus. Although it is theoretically possible that the rupture of varicose veins

in the broad ligament may occur and produce a broad ligament hematoma, its

occurrence is extremely uncommon; a pelvic hematoma also may be caused rarely

by the rupture of a tubal pregnancy between the layers of the broad ligament.

This is the rarest of all the modes of termination of a tubal pregnancy and con-

stitutes the subperitoneo-pelvic form of Dezeimeris. It was formerly considered

common, but at that time it was confounded with tubal abortion and pelvic hema-

tocele.

Symptoms.—In the majority of cases, according to Martin (loc. cit.), hema-

toma of the broad ligament occurs in women over thirty years of age. The initial

symptoms may come on suddenly and consist of intense pain and, if the hematoma
is of considerable size, symptoms of internal hemorrhage. In many cases the pain

is at first not very great, but gradually increases. Occasionally there is a feeling

only of weight and a loss of support.

Diagnosis.—Examination shows a mass in the broad ligament varying in size

from a pigeon's egg to a fetal head. The mass is intimately associated with the

uterus. There are no signs of peritonitis. The effusion is more apt to be limited

in extent in a hematoma than in a hematocele, and it is confined to the side of

the uterus rather than behind it, as is usually the case in pelvic hematocele.

Prognosis.—A hematoma usually undergoes absorption. It may burst into

the vagina, rectum, bladder, or the free peritoneal cavity. It may become infected

and suppurate. Absorption of the blood is slow, but there is less tendency to bad
after-results than in the case of hematocele, because the peritoneum has not been

involved and there are no intraperitoneal adhesions.

Treatment.—The patient should be kept quiet in bed. An ice-cap should be

placed over the lower abdomen. After the hematoma is fully developed, hot

douches and the local and the general depletory measures advised in chronic pelvic

'Martin, A.: " Die Krankheiten des Beokenbindegewebes und des Beckenbauohfells," Hand-
buch der Krankheiten der weiblichen Adnexorgane, Berlin, 1906.
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congestion on page 270 should be adopted. In those cases in which improvement

does not follow, palliative measures should be discarded and the hematoma should

be opened and drained by means of a vaginal incision.

PELVIC HEMATOCELE.

Etiology and Pathology.—A pelvic hematocele is formed by an effusion of

blood into the peritoneal cavity, which subsequently becomes encapsulated. In

the great majority of cases the condition results from tubal pregnancy and is

fully discussed in the chapter upon ectopic pregnancy. Volume II. Other

causes for pelvic hematocele rarely obtain. Thus, it may follow operation; it is

sometimes produced by the rupture of adhesions or of one of the pelvic organs

during pelvic examination. It has been ascribed to the reflux of menstrual blood

into the peritoneal cavity in cases of gynatresia (this must be very rare, if, indeed,

it ever occurs) ; hematocele has resulted also from the bursting of a hematoma of

the broad ligament.

Symptoms.—The immediate symptoms are pain and the evidences of internal

hemorrhage. These are more pronounced when the hemorrhage occurs suddenly

and when the effusion of blood is considerable. The symptoms after encapsula-

tion has occurred are those of low-grade peritonitis associated with the pressure

which the mass produces upon the surrounding organs, more especially upon the

bladder and rectum. Thus, there may be more or less constant pain in the lower

abdomen, a slight elevation of temperature and pulse, painful and frequent micturi-

tion, and more or less difficulty or pain in securing a movement of the bowels.

Patients will sometimes have a more or less constant desire to defecate. Pelvic

examination in the early stage, when the hemorrhage has just occurred, may show

fluid in the pelvic cavity, as indicated by an indefinite sense of fullness in Douglas'

pouch. After encapsulation and the formation of adhesions have begun a pel-

vic mass will be found back of the uterus, which is, as a rule, displaced forward

and perhaps to one side. These collections of partly coagulated blood will some-

times give a characteristic feel to the finger on rectal examination. The sensation

imparted to the finger is like the sensation imparted by a thick jelly. The tumor

is doughy and semisolid.

Diagnosis.—The history of extrauterine pregnancy or of tubal abortion will, in a

large proportion of cases, indicate the condition. The pelvic mass lies in Douglas'

pouch and pushes the uterus forward and upward in typical cases, and the charac-

teristic jelly-like feeling, as already described, may be imparted to the fingers.

Prognosis.—Almost all cases require operation. If this is not done the patient

continues to suffer and the mass is quite likely to become infected and suppurate.

It is unquestionable that small intraperitoneal collections of blood are sometimes

absorbed. There may, however, be recurrent hemorrhages and the mass may in-

crease in size.

Treatment.—The treatment is almost entirely operative. In the past pelvic
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hematoceles were treated expectantly, and the long-drawn-out invalidism and suffer-

ing which resulted from this plan is indicated by the literature upon this subject

prior to the year 1SS2. If the hematocele is absorbed by expectant treatment, the

tube often remains permanently affected and salpingectomy is required to free the

patient of pain. The operative treatment of pelvic hematocele in our hands

has been so satisfactory (mortality under 1 per cent.) that we would unhesitatingly

advise it.

GONORRHEA.

General Peculiarities.—The initial symptoms of gonorrhea are apt to be less

acute and, therefore, the disease is more insidious in the female than in the male.

It is also more capable of harm and its ravages frequently lead to chronic invalid-

ism or even to death. The frequency of gonorrhea in the female is difficult to esti-

mate. There is a great variation among the different classes of society. Johnson

'

reports that in 1901 the Section on Hygiene and Sanitary Science of the American

Medical Association sent the following query to many of the leading gynecologists

in this country and in Europe: "What is the proportion of cases of pelvic inflam-

mation coming under your care which are attributable to gonorrheal infection ?"

The general average of the proportions given was 40 per cent. Noeggerath^ first

drew attention to the frequency and the seriousness of the disea.se in women. He
believed that eight out of every ten married men inNew York city had had gonorrhea

before their marriage and that a majority of them subsequently infected their wives.

This is undoubtedly an exaggeration. Nevertheless, it is probably true that there

is no single disease of the genital organs that produces half so much suffering, muti-

lation, and direct mortality as gonorrhea. Bumm estimates that one-third of the

cases of sterility in women is due to the gonococcus. The number of instances of

race suicide due to this disease, if it could be ascertained, says Johnson, would equal

the number of lives lost from either pneumonia, tuberculosis, or typhoid fever, or

maybe all of them combined.

The gonococcus is a peculiar organism. Extremely hard to grow upon culture-

media and incapable of producing gonorrhea in animals, it is yet one of the most

difficult organisms of which to rid the generative organs of women once they have

been infected. The gonococcus has little power of penetration as compared with

the streptococcus. Upon the cutaneous surface or the modified skin covering of

the vagina or the vulva it has little influence. Within glandular structures, however,

it produces a serious persistent inflammation which shows but little tendency to a

spontaneous cure. Wertheim ^ has shown that the gonococcus is not an organism

which affects the mucous membranes solely. It occasionally invades and becomes

'Johnson, Jos. T.: "The Effects of Gonorrhea on the Female Generative Organs," Jour. Amer.
Med. Assoc, March 11, 190.5, p. 757.

^Noeggerath, Emil: "Die hitente Gonorrhea im weibUchen Geschlecht," Bonn, 1872.

^Wertheim, E. : "Zur Frankfurter Gonorrhoe-Debatte," Centralbh f. Gynak., 1896, Nr.
48, S. 1209.
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embedded in other tissues, and grows and produces a reaction there. Thus the

organism may rarely be the cause of parametritis; it has also been found in the

wall of the Fallopian tube at a considerable distance from the mucosa. Gonor-

rheal arthritis and gonorrheal endocarditis are further indications of the truth of

Wertheim's assertion. A peculiarity of the transmission of gonorrhea is that infec-

tion from an old gleety discharge (morning drop), when there have lieen no acute

symptoms, and of which perhaps the possessor is not aware, may produce in a

second person a gonorrhea of the most violent sort. Again, married people infected

with the gonococcus may become more or less immune to their own particular or-

ganism, so that the symptoms and signs of the disease may entirely subside. If

these people live apart from one another for a considerable period, upon resuming

sexual intercourse a violent gonorrhea may be set up in either though both have

been virtuous during their separation. Or if the organism of a married couple is

transferred to a third person and then again to one of the couple, it is capable of

producing a violent attack.

Latent and Residual Gonorrhea.—Chronic gonorrhea may exist in an in-

dividual without producing noticeable symptoms. Under such circumstances the

host may be entirely unaware of its existence until, after some unusual irritation

of the sexual organs, it reappears in an acute or in a subacute form. This fact was

first noted by Xoeggerath, who spoke of it as the latency of gonorrhea. Luther '

correctly states that it woidd be l.)etter to say the latency of the gonococcus. Fritsch ^

speaks of gonorrhea without symptoms. Residual gonorrhea is a chronic affection,

spoken of by Saenger,' which depends no longer upon the presence and the activity

of the gonococcus, but upon the tissue changes produced by the organism at a pre-

vious time.

Symptoms.—Gonorrhea in the female does not have the violent initiative

course that it has in the male. Indeed, in an uncleanly woman or in one of sluggish

sensibilities the disease may exist for some time before she is aware of its presence.

This is because the urethra in the female, being short and not surrounded by erectile

tissue as in the male, an inflammation of the mucous membrane is not so painful

and the difficulty in urination is not so marked. Furthermore, in the female

gonorrhea is not necessarily first localized in the urethra. It may occur primarily

in the cervix or in the vulvovaginal glands ; in either situation it is less apt to pro-

duce acute initial symptoms than in the urethra. Occasionally, either because the

infection is unusually virulent or the affected parts are imusually susceptible, gonor-

rhea does produce violent initial symptoms. In such cases, in addition to a violent

local reaction in the affected parts (see Urethritis, page 457; Vulvitis, page 247;

Endocervicitis, page 261 ), there may be some slight constitutional disturbance. The

urethra is more often the seat of an initial attack of gonorrhea than the glands of

' Luther: Quoted from F. Staehler: "Neucre Arbeiten iiber die Pathologie und Therapie der

Gonorrhea des Weibes," Monatschr. f. Geburtsh. u. Gyniik., Bd. xvii, H. 1, S. 71.

' Fritsch, Heinrich: "Die Kranlcheiten der Frauen," 2 Aufl., S. 613, Leipzig, 1905.

'Saenger, M.: Quoted from Staehler (loc. cit.).
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Bartholin or the cervix. For this reason the very first symptoms of gonococcus

infection in woman are often vesical. The patient complains of frequent and

painful urination, has a burning pain about the external urinary meatus, and

observes a leukorrheal discharge. It is a great mistake at this time to make a

vaginal examination or to introduce a speculum unless there is a leukorrheal dis-

charge from the vagina. If the vulva is carefully cleansed by pledgets of cotton,

and the lips of the smaller labia are separated so that the vaginal introitus is exposed

to view, any vaginal discharge can be detected. In case of doubt it is l)etter to

accept the risk of leaving a cervical nidus of infection untreated for a short time,

than to run the chance of infecting a healthy cervix by any sort of an examina-

tion or treatment inside the vaginal orifice. In the subacute or in the chronic

stage of gonorrhea the infection is frecjuently localized in the glands of Skene,

the glands of Bartholin, and the cervix. At this time there very often appear at

the urinary meatus (Skene's tubules) and about the orifices of the ducts of the

vulvovaginal (Bartholin's) glands small areas which resemble flea-bites. They

are known as the macula gonorrhoica or gonorrheal macules. They may be found

also in the posterior vaginal fornix, when the cervix is the seat of gonorrhea and the

posterior vaginal fornix is constantly bathed with gonorrheal pus. In old cases

of gonorrhea all gross evidences of the disease may disappear from the external

genitalia and from the cervix, even though the disease is still present and capable

of being transmitted to another person. The discharge from the glands of Skene,

from Bartholin's glands, and from the cervix, even though it appears as a small

amount of glairy mucus, often will show the gonococcus. Under such circum-

stances it may be necessary in the search for the gonococcus to examine smears

taken at different intervals between the menstrual periods; occasionally the organ-

ism will be found in the cervical discharge only after a menstrual period.

From what has been said it can easily be seen that in the chronic latent forms

of gonorrhea a woman, by careful douching, etc., can remove all of the gross evi-

dences of the disease. It should be made a practice to instruct patients not to use a

douche before coming for examination. Unless instructed in this particular most

women, from motives of cleanliness, will douche themselves immediately before

consulting a physician. The other parts affected by gonorrhea are the endome-

trium, the Fallopian tubes, the pelvic peritoneum, and the vagina. The disease is

considered under the sections which deal with these organs.

Diagnosis.—Brose and Schiller ^ believe that the recognition of the gonococcus

in smears is not necessary for the diagnosis of gonorrhea. The coincident infection

of the urethra, Bartholin's glands, and the cervix, and especially the presence of

gonorrheal macules at either of these situations, are sufficiently significant to war-

rant a diagnosis. Neisser ^ and his pupils insist upon the recognition of the gono-

'Brose, P., u. Schiller, H.: "Zur Diagnose der weiblichen Gonorrhea," Berlin, klin. Woch-
enschr., 1898, Nr. 26, S. 580; Nr. 27,S. 600; Nr. 28, S. 62,5; Nr. 29, S. 643.

'Neisser, A.: "Forensische Gonorrhoefragen," Aerzte Sachverst. Zeitg., 1895, Nr. 12.
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COCCUS, and this would be requisite to establish the diagnosis if it were desired for

forensic purposes.

The Technic of the Preparation and the Examination of Smears for the

Gonococcus.—In the preparation of smears for the detection of the gonococcus

it will be necessary to avoid the transference of infectious matter from one point to

another. For this reason the platinum wire, or the applicator, or whatever is used

to transfer the suspected discharge to a glass slide, should be carefully wiped

clean and sterilized in an alcohol flame after each smear is made. The glass slides

should be well cleaned before using and each one should be labeled immediately

after. The smears must be made very thin. Glass slides are preferable to cover

glasses. If the smears are contaminated with a lubricant of any kind—vaselin,

glycerin, etc.—they will not stain well; consequently in procuring them the phy-

sician's hands should be free from these substances. It is not often requisite to ob-

tain smears from the vulva or the vagina. In the case of actual vulvitis or vaginitis

in young children it may be necessary to do so. Under such circumstances it would

be difficult to secure the discharge, as is done in the adult, from the cervix,

the urethra, and the vulvovaginal glands, and in these cases the platinum loop may

be scraped along the vulvar surface or passed directly into the vagina. In the adult

it is unnecessary to take smears from the vulva or the vagina, for gonorrhea seldom

exists alone in either place.

At least three hours after the passage of urine or the use of a vulvar or vaginal

douche the patient should be placed in the dorsal position upon an examining

table and the external genitalia exposed to view. The entire vulva should be gently

wiped free from discharge. The forefinger of the left hand is introduced into the

vagina and the palmar surface turned upward. The contents of the urethra are

now expressed by drawing forward the finger, which is pressed steadily against the

floor of the urethra. The end of a platinum wire or an applicator is used to trans-

fer a portion of the muco-pus to a glass slide which is labeled "urethra." In

chronic cases it may be necessary to strip the urethra several times in order to secure

.an appreciable cpiantity of discharge. In such caises, too, the excretion from

Skene's tubules is more apt to contain the gonococcus than that from the urethra

itself. The orifices of Skene's tubules are about 2 mm. within the urinary meatus

on the floor of the urethra ; they can readily be seen in the parous woman in whom
there is some eversion of the meatus; in nullipara the lips of the meatus must be

slightly everted to expose them. To collect the discharge from these ducts them-

selves, the end of a straight platinum wire should be passed directly into them, or

they may be stripped in the manner already described for the urethra.

Practically it makes no particular difl'erence whether the gonococcus is found

in the urethra or in Skene's tubules, and the discharge from the tubules may be

collected with that from the urethra. In chronic cases, however, the urethra may

be entirely free while the tubules are the seat of a chronic infection. Even a small

amount of thin milkv discharge mav contain large numbers of the gonococcus.

The secretion of the vulvovaginal glands should now be secured by gently com-
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pressing the glands first on one side and then on the other between the thumb

and forefinger. In doing this the forefinger is introduced just inside the vaginal

orifice. A smear may be also taken by introducing a straight platinum wire

directly into the duct of the gland. Smears from the vulvovaginal glands should

be labeled "vulvovaginal gland," "right" or "left," as the case may be.

Smears from the cervix are taken by carefully exposing the part by means of

a bivalve speculum. The portio and vaginal cervix are thoroughly cleansed of

discharge, and the platinum wire or the applicator is introduced into the cervical

canal, care being taken not to overstep the bounds of the internal os. The loop

of the platinum wire or the applicator should be made to engage the folds of the

cervical mucosa at the circumference of the cervical canal. By doing this one is

more apt to find lurking gonococci. The glass slide should be labeled "cervix."

The slides should be fixed and stained as described on page 49. An oil im-

mersion lens will be required to recognize the gonococcus. As a rule, if the dis-

charge is purulent and the smears show myriads of bacteria, the gonococcus will not

be found. There are a number of cocci that slightly resemble the gonococcus.

To the beginner this may occasion some confusion. When the gonococcus is

present it will usually be recognized from its form, or its position within the

epithelial or the pus cells. It is of service to one unused to bacteriologic

work to have a type specimen of the gonococcus at hand and to compare with it

the specimen for diagnosis.

Prognosis.—If the disease is carefully managed during the initial stages,

and if reinfection can be prevented, the prognosis is favorable. In old cases, where

the disease has persisted, either as the result of insufficient or of careless treatment

or as the result of repeated infection, the prognosis is doubtful. It depends, of

course, upon the organs involved. Gonorrhea is much harder to cure when

once it has passed into the uterine cavity or into the Fallopian tubes. Gonorrheal sal-

pingitis or pyosalpinx usually requires operation. Even after both tubes are removed

in case of bilateral pyosalpinx, a gonococcal infection may persist in the endome-

trium, cervix, vagina, vulvovaginal and Skene's glands. It is not apt to do so,

however, and most of the cases recover entirely after a radical operation if they

receive medical attention.

Prophylaxis.—Very much has been written upon this subject. Some of the

plans suggested to prevent the spread of gonorrheal infection have signally failed

and others appear at once to be impracticable. The segregation of prostitutes and the

examination of them at regular intervals has failed in its purpose. This is partly

because a woman with chronic gonorrhea can often, by cleansing douches, etc.,

conceal it from a physician, unless a painstaking examination is made and the pa-

tient observed during a length of time and under the certain conditions which have

been discussed. The same is equally true of the male. It has been proposed that

marriage should not be allowed until a careful examination of the male, by a phy-

sician, shows him to be perfectly sound. Such a plan at present, in this country,

is impracticable to a great extent. Both sexes, however, should know of
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the seriousness of the disease and should be made to feel the responsibility of

transmitting it to others. If the truth about gonorrhea were commonly known,

few persons who have had the disease would enter the bonds of matrimony or in-

dulge in sexual intercourse without seeking professional advice. A knowledge of

the suffering and the dangers incident to gonorrhea would also go far toward dis-

couraging intercourse previous to marriage. Moral training, if extensively adopted

and obeyed, would do more to eradicate the infection than any other plan.

Treatment of the Acute Initial Stage.—If possible, the patient should be

put to bed. When this is impracticable, muscular exertion should be reduced to

a minimum. The diet should be as simple as the patient finds it expedient to

take. A skim-milk diet, exclusively, is to ])e preferred. If such a selection is

objectionable because of the attention it might excite, a diet which is free from

fat, spices, and condiments will answer. As little tea, coffee, and pastry as possible

should be taken. Alcoholic and acidulous drinks should be given up.

Congestion of the genitalia, nervousness, and frequent and painful urination

may be relieved by the following formula:

I^. Tr. verat, ^irid gtt. viij

Potas. bromid.
Sod. bicarb aa ,3viij

Liq. potas. citrat f 3 viij

M. and S.—foss in water e\'ery two hours. (White and Martin.)

Nothing more should be done in the very earhest stage. The patient should be

especially cautioned against the use of a vaginal douche. A gauze and cotton

pad should be worn over the vulva in order to catch the discharge. If an actual

vulvitis exists, the patient must almost necessarily go to bed and apphcations

to the vulva of hot compresses, as directed on page 248, must be made. After

the acuteness of the condition has been ameliorated, and the discharge has a mark-

edly purulent appearance, urethral injections may be used. The patient must

never be allowed to try them for herself and, if the physician doubts his ability to

carry out the directions given below, it will be far better to omit injections alto-

gether. When injections are begun, a capside should be ordered, consisting of

oil of sandal and Imlsam of copaiba, each niv. In skilled hands the urethra may

be injected with a solution of argyrol and ahnn, beginning with a 5 per cent,

solution of argyrol containing one-fourth of a grain of powdered burnt alum

to an ounce. This may be increased finally to argyrol 20 per cent, and alum

gr. iv to an ounce. The injection is carried out as follows: The patient is

placed in the dorsal position immediately after evacuating the bladder. The

external meatus is carefully cleansed of discharge and fifteen drops of the

argyrol and alum solution are injected into the urethra. For the purpose of

injection a sterilized glass medicine-dropper will be entirely satisfactory. The

point should be gently inserted for a quarter inch within the meatus and the lips

of the meatus should be gently closed against the pipet while the solution is

pressed into the canal. This procedure may be repeatetl daily until the symp-

toms are quiescent and the discharge small in amount and muco-purulent in type.
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An injection may now be used of sulphate of zinc and powdered burnt alum, of

each grs. xv, with an ounce of the fluidextract of hydrastis, in four oimces of water.

Later on a more astringent injection may be used to dry up the last remnant of dis-

charge. A favorite one is:

I^. Ac. tannic.

Zinci acetat aa gr. xx.

Aquae destil foiv.

M.

"When gonorrhea of the urethra has become chronic, a careful examination will

show, almost invariably, that the infection is locahzed in the glands of Skene. The

infected tubules should be treated by the direct application of ichthyol, which should

be injected into them through a blunt hypodermic needle. Chronic urethritis of the

posterior part of the urethra or neck of the bladder should be referred to a special-

ist. ]Me(ldlesome treatment will often do more harm than good, while well-directed

local applications will hasten a cure. It requires considerable experience, how-

ever, with such work to do it properly.

For the details of treatment of vulvitis, vaginitis, endocervicltis, endometritis,

salpingitis, peritonitis, etc., caused by the gonococcus, see the appropriate chapters.

DYSPAREUNIA.

Etiology.—There are a number of conditions of the pelvic organs which render

coitus painful to the woman,—a hyperesthetic state of the nerves supplying the

introitus vaginee, pelvic inflammatory disease, prolapsus of the ovary, inflam-

mation of the vulva and of the vagina, urethral caruncle, painful scar of the per-

ineum or posterior vaginal wall,—any of these conditions may produce dyspareunia.

Occasionally the initial marital intercourse produces so much pain, either because

the parts are rigid or the efi^ort is violent, that a psychic element becomes mani-

fest. The woman, remembering the first experience, will approach a repetition

of the act with considerable dread, and, as a consecjuence, painful contractions of

the levator muscles may occur which render cohabitation very painful or even

impossible. The chief element in many cases is a hyperesthesia of the genitalia

associated with a neurotic temperament.

Treatment.—Simple cases of this sort may be treated by gradual dilatation of

the vaginal orifice by means of a narrow-bladed bivalve speculum, which is intro-

duced closed and then slowly opened. Treatments of this sort, followed by the

introduction of vaginal tampons three or four times a week and the positive assur-

ance that there is nothing abnormal, will usually residt in overcoming the difficulty.

The application to the vulva of a compress of cotton moistened in a solution of

cocain (4 per cent.) previous to copulation, and the use of petroleum jelly, is some-

times advisable. A course of bromids in conjimction with general measures to

improve the tone of the nervous system is often indicated in neurotic cases.

In the severer forms of dyspareunia of this type, which are called vaginismus,

treatment can only be carried out under anesthesia. (See Vaginismus, page 342.)
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AVhen dyspareunia is due to local disease, the treatment resolves itself into that

which is indicated for the particular affection.

THE CARE OF PATIENTS AFTER OPERATION WHEN THEY HAVE PASSED FROM
THE HANDS OF THE SURGEON.

An operation is often regarded as a failure, so far as a relief of symptoms is con-

cerned, because the patient is not treated properly after her immediate convales-

cence. After she passes from the hands of her surgeon to her family physician, it

should not be imagined that there is no further need, in her case, for medical at-

tention and advice. The surgeon has truly removed the principal or the sole

cause of her disability, but there may remain local changes, in proximity to the

operative field, or general ones, the result of her illness, which ought to be given

careful attention. After a perfectly normal convalescence, in even the simplest

intraperitoneal operation, there is very apt to be some inflammatory induration of

the parts directly in the operative field. Thus, after a simple ventrosuspension of

the uterus, bimanual palpation, at the end of three weeks from the day of operation,

will disclose induration beneath the abdominal incision and a feeling as if the uterus

was slightly enlarged. This is to be accounted for by the processes of tissue re-

pair, which have been actively going on and which are still manifested by hyper-

trophy of the parts or by a plastic exudate.

This traumatic hypertrophy and infiltration is still more noticeable in cases

where the appendages have been removed, especially if the broad ligaments have

been ligated en masse. A moment's reflection will show that in such cases there

must be a considerable amount of tissue, in or beyond the bite of the ligature,

which at first is necessarily either nearly or entirely deprived of its vascular supply.

In the course of time the ligatures are absorbed and the parts become revascular-

ized. All of this recjuires time, and for a while the parts are hypertrophied, infil-

trated with leukocytes, and surrounded by plastic lymph.

As the patient customarily leaves the immediate charge of the surgeon before

the operative areas have had full time to undergo the contraction and cicatrization

which must occur before healing is perfect, it is necessary that she be placed under

such hygienic regulations that the restoration of the affected parts to the normal

will be furthered and not delayed. To this end, any strain of the parts by violent

exercise or by heavy work should be avoided ; a certain graduated amount of ex-

ercise should l)e taken, but it should be so regulated that there is little chance for

pelvic congestion. Free evacuation of the bowels and active urinary excretion

favor the same end; on the contrary, heavy lifting, constant sitting, constipation,

and sluggish kidneys have a tendency to defeat it. Sexual excitation and inter-

course should be avoided for eight or ten weeks following any gynecologic operation.

There is a great advantage in a highly nutritious and generous diet at this time.

The patient has usually lost flesh and strength. Because of her enforced rest the



CARE OF PATIENTS AFTER OPERATION. 313

appetite is frequently poor, and even though before her confinement to bed intes-

tinal torpor has been unknown, it is very apt to follow. There is some use, there-

fore, in prescribing a stomachic and tonic combined, and a mild laxative. We

know of no drugs which serve the purpose better than nux vomica (gtts. xv of

the tincture) and bicarbonate of soda (gr. x), given half an hour before meals, and

the daily exhibition of a pill of

Cascarin gr. i
Aloin gr. i
Podophyllin gr. |

Ext. belladonna gr. j
Strychnin sulphate gr. irV

Gingerin gr.
J-

It is not advisable to employ local measures unless the patient complains of

pain in the lower abdomen and a pelvic examination reveals tenderness and in-

duration. When fever is present in such a case the patient should be put to bed

and treated by means of hot vaginal douches, etc., as noted under the treatment

of gonorrheal peritonitis, page 287.

In the absence of fever, the patient should be allowed to take daily exercise in

the open air or even to do light work; at the same time she should have that form

of local treatment which depletes the pelvic circulation. This has already been

described on page 223.

The relation of operations upon women to the neuroses will be more fully con-

sidered on page 314. In this connection it is of importance to call attention to

the necessity for special care of the woman's nervous system after operation. In a

woman who has a normal nervous system and who has had an operation which does

not entail special or long-continued suffering, as a rule, there are no nervous mani-

festations following the operation. On the other hand, in women of neurotic tem-

perament, and more especially in women having an unstable nervous system from

congenital or developmental defects, there often arise various nervous manifestations.

The woman may be merely nervous, or her mental poise may be lost, or she may
develop definite neurasthenia, which under the circumstances may be called trau-

matic neurasthenia, and is akin to the so-called "railway spine." Whenever,

following operation, it is evident that the nervous system is not normal, this con-

dition must engage the serious attention of the physician. At this time it is com-

paratively simple, by means of a modified or complete rest cure, by the observance of

hygienic principles, and by tonic treatment and special attention to nutrition, to cure

the particular nervous trouble which may have developed. For a consideration

of this form of treatment the reader is referred to standard treatises upon ner-

vous diseases.

Much can be done in most of these cases in which the mental poise is disturbed

by judicious advice and encouragement. Many women, under such circum-

stances, require the support which they derive from professional advice and en-

couragement. If these very evident facts are considered by the family physician,

and if women whose nervous systems have been upset as a result of operation are
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treated along the line suggested, there will be far less complaint of nervous troubles

following operation.

TRAUMATIC NEURASTHENIA.

The condition of neurasthenia may follow operation in a woman whose nervous

system was previously normal, Ijut this is rare. Traumatic neurasthenia usually

develops in women who have had defective nervous organizations due either to

congenital or to developmental defects. In such cases usually the mental poise is

easily disturbed and the nervous mechanism, as a whole, is in a state of unstable

equilibrium. In many of these women neurasthenia existed before operation

and was merely aggravated by it. The physician and the surgeon should take

these facts into consideration in deciding for or against an operation upon women
of this class. In all such women it is desirable by means of judicious preparatory

treatment to put the nervous system in the best possible condition before operation,

and by means of judicious care, hygienic management, and, if necessary, a par-

tial or a strict rest cure, to restore it as nearly to the normal as feasible after

operation. The patient should be advised against a resumption of her usual duties at

an early date. After-treatment should be prolonged; whenever the means of the

patient permit, before she is allowed to resume her usual duties and responsibili-

ties, she should be sent away for rest and recuperation, or for the diversions inci-

dent to travel, by which her nervous tone may be restored. Traumatic neurasthe-

nia is quite different from hysteria which follows operation. The latter is often

made worse by the extra attention, or even coddling, which is so necessary for the

neurasthenic.

THE TREATMENT OF YOUNG "WOMEN HAVING PELVIC SYMPTOMS.

A young woman who has a neurotic temperament or a congenital or an acquired

defect of the nervous system may manifest symptoms referable to the pelvis. She

may suffer from backache, pains in the groins, and painful menstruation. As a re-

sult, she may accjuire the belief that she is suffering from pelvic disease, even though

her pelvic organs are entirely normal. Furthermore a yoimg woman with a normal

or with a defective nervous organization may develop adual disease of the pelvic

organs, such as ovarian tumor, tuberculosis of the uterine appendages, or displace-

ment of the uterus (more especially retrodisplacement). Such a patient naturally

has the symptoms referable to these diseases. This brings up the question as to

what shall be the attitude of the practitioner toward the young and unmarried woman

who presents pelvic symptoms. The fact that a woman is yoiuig and unmarried

is no reason why she should continue to suffer from pelvic disease when this can

be cured by treatment either medical or operative. On the other hand, because of

the modesty natural to a young woman, it is highly important that she should not

be subjected to pelvic examination or to local treatment unless there be definite

local disease. Another factor enters into the problem. Because of the small size

of the vagina in the virgin and because of the mental disturbance which a pel-
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vie examination usually causes, it is difficult, if not impossible, to make a diagnosis

in the majority of cases without administering a general anesthetic. For all these

reasons, when a young unmarried woman has symptoms which may be due to

pelvic disease, it is advisable to have the patient examined under general anesthesia,

by an expert gynecologist, in order that a positive diagnosis may be made. If it

be found that the pelvic symptoms are due to a disease of the nervous system, the

patient and her friends can be assured positively and authoritatively that she has no

pelvic disease; thus, she can be spared the shock to her modesty and the annoy-

ance and the possibly bad consequences of ill-directed local treatment.

In the past the mistake has been made too often of treating young women
locally for "inflammation of the ovaries," or "flexion of the uterus," when as a

matter of fact both the uterus and the ovaries were normal and the local symp-

toms were due to a defective nervous organization, to neurasthenia, to hysteria,

or to neuralgia. As a result of this maltreatment much harm was done and many

of these women became confirmed nervous invalids with psychoses or with fixed

ideas concerning their sexual organs. In the light of our present knowledge, such

treatment is reprehensible.

If, on the other hand, definite disease of the pelvic organs is present, a diag-

nosis can be established and the proper treatment can be advised. The latter

almost invariably will be operative in character; in other words, virgins almost

never have pelvic disease which is benefited by local treatment. Virgins do not

acf[uire gonorrhea except by a rare accident. Nor do they have vaginitis from

other causes, for the vagina is not subject to traumatism or to accidental inflec-

tion. Malposition of the uterus in virgins should not, as a rule, be treated by

local measures, as such treatment almost never results in a cure. For the other

gross lesions of the pelvic organs which develop in virgins, local treatment is of

little or no benefit. Therefore, when virgins have pelvic disease, almost without

exception operative treatment is demanded. In other words the treatment of

young unmarried women who have pelvic symptoms consists of hygienic measures,

which have the purpose of improving the general health and vigor, medical measures

addressed to the relief of nervous diseases which may be present, or operative

measures demanded by gross lesions of the pelvic organs. Local apphcations or

manipulations have almost no field in the treatment of pelvic disease in young
women.

THE NEUROSES IN THEIR RELATION TO GYNECOLOGY.

A correct understanding of the relation between the neuroses and diseases of

the sexual organs is of great importance in guiding the practitioner. The lack

of exact knowledge upon this subject in the past has led to much unnecessary and
harmful local treatment and to many unnecessary and mutilating operations. In

order that the proper treatment may be instituted, it is essential that the purely

neurologic- diseases are not confounded with those purely gynecologic, and also

that their true relation, whether accidental or whether bearing the relation of cause
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and effect, is recognized. In the past gynecologists and neurologists have held

divergent views concerning the relation between the neuroses and the gynecologic

diseases; at the present time they are for the most part in accord, and if any dif-

ferences exist it is with reference to the plan of treatment, more especially as to

whether the purely gynecologic or the purely neurologic treatment shall be em-

ployed first in those cases in which both are indicated. The association between

neurologic and gynecologic diseases as seen in practice is observed in three groups

of cases:

(A) Women suffering from neuroses with pelvic symptoms in whom the

pelvic organs are anatomically normal.

(B) Women suffering from neuroses, congenital or acquired, in whom the

pelvic organs are diseased.

(C) Women suffering from reflex neuroses due to disease of the pelvic

organs.

(A) Women Suffering from Neuroses with Pelvic Symptoms in whom
the Pelvic Organs are Anatomically Normal.—This group of ca^es may well

be subdivided into

:

(1) Neuroses of congenital or developmental origin occurring in neuropathic

individuals with defective nervous organizations due to heredity or to defective

development, or to both. This class includes: hysteria (hysteria major), with such

symptoms as hemianesthesia, hysteric convulsions, hystero-epilepsy, and a reversal

of the fields of vision; epilepsy; the migraines; the psychoses, including such con-

ditions as mild mania at the menstrual periods, fixed ideas connected with the

sexual organs, masturbation due to degeneracy or to delusional insanity, and the

so-called "cranks."

(2) Acquired neuroses, including neurasthenia, hysteria in its milder and more

common form (the hysteroidal condition), and the neuralgias.

These conditions are all purely neurologic and are in no sense gynecologic.

They are more or less modified by the functions of the sexual organs and often

become exaggerated at or about the menstrual periods.

Treatment.—When the sexual organs are anatomically normal, local treatment

or operation is positively contraindicated ; local treatment aggravates the nervous

condition, and an operation becomes a mutilation when it involves the removal of

healthy organs. Gynecologists in the past were guilty of removing normal ovaries

of many such women in the mistaken belief that such an operation might cure the

neurosis which was present. Such practice belongs to the past and would be rep-

rehensible at the present time. Even pelvic congestion which does not, as a rule,

produce gross anatomic changes and which might call, for local treatment, is far

better dealt with by general measures addressed to the circulation. (For a full

consideration of the management of this group of cases the reader is referred to

standard works upon Diseases of the Nervous System.) Such pelvic symptoms as

dysmenorrhea, irregular or scanty menstruation, irritability of the bladder, and

backache, are often complained of in neurologic cases. Under such circumstances,
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when the pelvic organs are normal the symptoms depend upon a derangement of

the nervous system, a poor state of the general health, or a disturbance in the general

circulation. When there is doubt as to the existence of pelvic lesions in women

who are the subjects of neuroses, pelvic examination should be made under anesthe-

sia by an experienced gynecologist. If no lesion of importance is discovered, the

patient should be assured positively that the pelvic organs are normal and she

should be referred to a physician or to a neurologist for neurologic treatment.

(B) Women Suffering from Neuroses, Congenital or Acquired, in whom
the Pelvic Organs are Diseased.—A woman belonging to this class usually suf-

fers more than one with a normal nervous system, and therefore she needs local

treatment or an operation more than a woman with a normal nervous organization.

On the other hand, such women run an increased risk of developing traumatic

neurasthenia after operation. It is in this group of cases that errors of practice are

most apt to be committed, through a mistaken belief that pelvic lesions of slight or of

minor importance are giving rise to the nervous symptoms present, but which in fact

are quite independent of the condition of the pelvic organs. Slight deviations from

the normal in the form and position of the uterus, slight lacerations of the cervix,

and slight enlargements of the ovaries due to the presence of unruptured Graafian

follicles, do not require treatment in this group of cases any more than in women
having a normal nervous system. When serious pelvic lesions are present, such as

marked lacerations of the perineum or of the cervix, displacements of the uterus,

inflammatory affections of the uterine appendages, tumors of the ovary or uterus,

ectopic pregnancy, etc., the usual treatment for the care of such lesions should be

carried out irrespective of the complicating congenital or acquired neurosis. It is

desirable, when practicable, to use preliminary treatment so as to put the nervous

system in as good condition as possible before resorting to operation. The mis-

take should not be made, upon the one hand, of magnifying the importance of tri-

fling pelvic lesions in neurotic, neurasthenic, or hysteric women, or, on the other

hand, of overlooking or disregarding the presence of serious disease of the sexual

organs in women belonging to this group. The first error is most apt to be made
by the family physician and by the general surgeon who is not well trained in

gynecology; the second is made not infrecjuently by neurologists. Local treatment

or operation is even more necessary in these women than in those having a normal

nervous organization, as their sufferings are greater; but a proper prognosis should

always be given to the patient, and her friends should be told that a cure of the

pelvic disease will relieve the symptoms due to the local disease only, and will not

cure the associated neurosis. As already stated, in a previous section, in this group

of cases especiaUy it is important to prolong the confinement to bed after operation.

A partial or a complete rest cure will often be required in order to get rid of the as-

sociated neurosis and to restore the woman as nearly as possible to sound health

before she is permitted to take up her usual duties and to bear the burden of her

usual responsibilities. In advising operation in this group of cases, it should not

be forgotten that there is a definite risk of causing traumatic neurasthenia; but

this is a risk which must be taken when operation is necessary.
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Curative treatment or operation upon a woman belonging to this group reduces

a complicated case of nervous disease and pelvic disease to a simpler one of nervous

disease alone.

(C) Women Suffering from Reflex Neuroses due to Disease of the Pelvic

Organs.—Disease of the pelvic organs at times produces nervous disturbances in

adjacent or in remote parts of the body. These disturbances are usually spoken

of as reflex neuroses. There is no doubt that the influence of disease of the pelvic

organs in the production of reflex disturbances in other organs was much exag-

gerated in the past. The neurologist points out the fact that with increasing

knowledge concerning the nature of the functional nervous diseases, the field of the

reflex neuroses has constantly become narrower. It is nevertheless true that dis-

ease of the pelvic organs does cause disturbances, neurotic in character, in other

parts of the body. Disturbances of digestion, the so-called nervous indigestion,

is very commonly associated with laceration of the cervix, retrodisplacement of

the uterus, and degenerative change in the ovaries. Vertical headache is another

reflex symptom which is frequently associated with disease of the pelvic organs.

The existence of nervousness, backache, irritability of the bladder, and of other

conditions may often be explained by an impairment of the general health and a

loss of nerve tone, and need not be considered as reflex. On the other hand, there

can be little doubt that these conditions are often reflex symptoms of pelvic disease.

A woman who has a normal nervous system is much less apt to suffer from reflex

symptoms than one who has congenital or acquired defects in her nervous organi-

zation. In other words, the one having an unstalile nervous organization mani-

fests greater reaction or exhibits more marked and more diverse symptoms than

the one having a nervous system of a normal type. Reflex nervous disorders due

to pelvic disease are quite analogous to similar disorders due to disease in other

parts of the body, such as reflex symptoms from eye-strain, reflex symptoms due to

displacement of the kidney, to enteroptosis, etc. The treatment of a reflex neurosis

due to pelvic lesions consists in the cure of the causative lesion.

INSANITY IN ITS RELATIONS TO GYNECOLOGY.
^ Insanity is a disease of the nervous system. It is usually entirely independent

of disease of the sexual organs. It may be complicated by disease of the sexual

organs; or the latter, by its influence upon the general health, may favor the

development of insanity, more especially in neuropathic women. AVhen in-

sane women present symptoms of disease of the sexual organs, it is advisable

to have them examined by an expert gynecologist, so that a correct diag-

nosis of the condition of these organs may be made. Insane women having

normal sexual organs are in no sense gynecologic cases and should receive treat-

ment addressed to the mental disease alone. On the other hand, an insane

woman who has disease of the sexual organs which injures her physical well-

being, and one having a disease which threatens life, should receive the same treat-

ment that would be indicated if insanity did not exist as a complication.
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When the history indicates that the disease of the sexual organs has antedated

the insanity and has undermined the health of the patient, and particularly the

stability of the nervous system, gynecologic treatment is much more strongly in-

dicated than in the class of cases already considered. In such cases even more than

in the previous class there is reason to anticipate that the cure of the pelvic disease

may exert a favorable influence upon the mental condition and may promote the

recovery of the patient's sanity.

Insanity is one of the least common post-operative complications and it occurs

after operations upon the sexual organs with aiiout the same relative frequency as

it does after operations upon other parts of the body. It is as frecjuent in the male

as in the female. The usual type of alienation which develops after operation is

that which is known as confusional insanity. Neuropathic individuals and those

who have undergone great physical or mental stress before operation are the ones

in which insanity is most apt to develop; especially if after the operation annoying

and persistent painful symptoms make their appearance; such, for example, as

infection of the bladder, leading to frecjuent and painful urination, and infection else-

where leading to the necessity for dressings, with long-continued pain and annoy-

ance due to them. In certain cases there is no doubt that the insanity is toxic in

its nature and due to infection, but in most cases it appears to be due to a disturb-

ance of the mental equilibrium, brought about by the stress and strain of the

operative experience superadded to trials, grief, or mental excitement antedating

operation. Trifling operations are as apt to be followed by insanity as those of a

graver type. In the authors' experience insanity has usually followed plastic opera-

tions and almost never has complicated hysterectomy or ovariotomy. Confusional

insanity arising after operation in a woman who previous to the operation had a

normal or a fairly normal mind, usually ends in recovery in six weeks or less.

In the authors' experience (comprising about twenty cases) one was fatal; the others

ended in prompt recovery. These general principles may be regarded as a sum-

mary of the present views of both alienists and gynecologists concerning the rela-

tion of insanity to gynecology.

Those readers who are specially interested in the relation of insanity to gyne-

cology are referred to standard treatises upon insanity. During the past fifteen

years much has been written upon the subject, more especially by Rohe,' Picque,^

Bucke,^ Hobbs,* Hall,' Manton," and Broun.'

' Rohe, George H. :
" The Relations of Pelvic Disea.se and Psychical Disturbances in Women,"

Amer. Jour. Obstet., 1892, vol. ii, p. 694.

' Picque, Lucien, et Dagonet, Jules: "Chirurgie des Alienes," Paris, 1901, 190.3.

' Bucke, Richard M. : Two hundred operative cases, insane women; Proceedings of the
Medico-Psychological Association, 1900, p. 99.

' Hobbs, A. J.: "The Relation of Insanity to Pelvic Diseases and other Lesions," Amer.
Jour. Obstet., January, 1900, p. 1.

'Hall, Ernest: "The Surgical Treatment of Insanity," The Canadian Practitioner, April,
1898. "Pelvic Disease in the Female Insane," Canada Lancet, July, 1899, vol. xxxi.

' Manton, Walter P.: "The Relations of Visceral Disorders to the Delusions of the Insane,"
Amer. Jour. Obstet., New York, 1896, vol. xxxiv. No. 6, p. 806.

'Broun, Leroy A.: Preliminary Report of the Gynecological Surgery in the Manhattan
State Hospital, West; Trans. Amer. Medico-Psychological A^soc, 1905.
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Broun sums up the present attitude of both gynecologists and alienists in his

contribution to the subject, which is based upon his experience with insane women

in the ^Manhattan Hospital, West. His views and experience are quite in accord

with the summary already given. He regards the following facts as well estab-

lished :

"1st. If the operation when needed has been properly done and the patient is

not mutilated by an uncalled-for castration, the mental condition is never aggra-

vated by such a procedure. This, as stated, has been the experience of Manton,

who has been operating for over twenty years; also that of Picqu(?, whose opera-

tions have extended over a period of twelve years; and of myself (Broun), in the

entire range of my surgical work among the insane.

"2d. There exist among the patients confined in the various insane asylums

many pathologic conditions which can and do give rise to symptoms detrimental

to the patient's physical well-being and mental recovery. Those with such con-

ditions have a right to be given relief irrespective of their mental state.

"3d. Under the stimulus of the improved somatic .state resulting from surgical

relief some of the patients show greater mental advancement under the moral and

therapeutic care than were shown before such relief was given. At times this im-

proved mental state continues to one of recovery.

"The primary object of surgical operations upon the insane should be to im-

prove the physical status of the patient, with one end only in view, that of relieving

them of physical suffering and nervous disturbances.

"If, as a result of this relief, they are mentally improved it is a sequel not pri-

marily sought, yet welcomed."

Our present knowledge of this subject clearly indicates that an insane woman
who presents pelvic symptoms should be submitted to an expert gynecologist for

an exact diagnosis of the contlition of her pelvic organs. When called for, and

this is frequently the case, the examination should be made under the influence of

an anesthetic. If the sexual organs are normal, treatment addressed to them is

contraindicated. The removal of normal ovaries in women who are insane is a

practice which has been advocated by Rohe and others, but it is condemned by the

combined judgment of the profession. On the other hand, if disease of the pelvic

organs is found which is injuring the general health, or threatening the life of the

patient, the treatment, whether medical or surgical, which is indicated should be

carried out irrespective of the complicating insanity. Women sufl^ering from vio-

lent mania, control of whom would be difficult or impossible, are exceptions to the

rule. If the local disease has antedated the insanity the prognosis as to recovery

from the insanity is better than though the reverse were true.

TREATMENT OF INOPERABLE CARCINOMA.

When carcinoma has spread to such an extent that its radical excision is no

longer possible, treatment resolves itself into meeting the symptoms as they arise
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and rendering the patient as comfortable as possible. The symptoms which call

for attention are hemorrhage, putrid discharge, and pain. The first of these will

be ameliorated by employing, at the outset, curetage and cauterization as de-

scribed on page 368. Hemorrhage and discharge subsequent to the palliative

operation are favorably influenced by the application to the cancerous area of

smaU pledgets of cotton (1 cm. in diameter) which have been soaked in equal parts of

formaldehyd (25 to 40 per cent.) and adrenalin chlorid. The excess should be entirely

pressed out so that the pledgets are wet, but not dripping even under pressure,

and then they should be closely packed into the carcinomatous excavation. Care

should be taken that the pledgets are not brought in contact with healthy mu-

cosa. Immediately after making this application a tampon soaked with sweet oil

should be introduced into the vagina. Under the influence of the formaldehyd

and adrenalin the carcinomatous areas become hard and board-like; a superficial

slough forms which is cast off in about a week; the odor of the discharge becomes

less foul, and hemorrhage is controlled. The pain attendant upon the procedure

is not great. Treatment of this sort should not be used oftener than once in ten

days or two weeks. The oil tampon is removed twenty-four hours after its intro-

duction. No attention need be paid to the cotton pledgets; they will be passed

out in the course of douching, which should be done every day. A solution of

potassium permanganate, 1 : 10,000 to 1 : 5000, is the best deodorizing douche. It

has the advantage also that it does not replace the putrid odor with another one

which, to some individuals, may be objectionable. A solution of carbolic acid,

1:1000, of creolin, 1:2.50, or of thymol, 1:1000, may be used. After douching,

the vulva is carefully dried and dusted with talcum powder. Hemorrhage

may be controlled by the application of adrenalin and formalin, just

mentioned, or by the use of astringent and hemostatic injections. Thus,

adrenalin chlorid (1:1000), tannic acid (1:10), or jNIonsell's solution (1:200)

may be employed. Vaginal tamponade will be required at times. The pain

from uterine carcinoma, especially in cervical carcinoma, may be very dis-

tressing, especially in the late stages. Although the various synthetic, analgesic,

and antineuralgic remedies may be employed at first, it usually becomes necessary

to use some of the preparations of opium. It is well to begin with codein

(gr.
"I"

to gr. ij). The dose at first should be small and it should be increased

only very gradually. Morphin is recjuired eventually, as a rule. The disagreeable

effects of opiates (nausea, vertigo, and constipation) are reduced by the use of

bromids and belladonna. It is always well to combine strontium bromid and

belladonna or hyoscyamus with an opiate, except when it is exhibited in sup-

pository. In suppository the bromid must be omitted.

The . Treatment of Inoperable Carcinoma by Means of the X-Ray.

Dr. Henry K. Pancoast, the official skiagrapher of the University Hospital,

flas furnished the authors with the following resume of this question

:

VOL. I.—21
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With no pretence at conservatism it may be stated that without exception

the X-ray treatment of carcinoma of the uterus and of the appendages is to be used

only in inoperable cases or as a post-operative prophylactic measure. In either

application it has a range of usefulness of sufficient merit to give it recognition as

one of the methods to be frequently employed in the treatment of carcinoma.

AVhile it does not accomplish nearly all that has been claimed, it is to be hoped

and expected that future study and experience and further improvements in tech-

nic and apparatus will lessen the uncertainty of the desired results.

The possible results to be obtained l)y X-ray treatment in uterine carcinoma

may be classed under three heads:

1. Cures.—Permanent cures are as yet to be looked upon, in reality, with doubt,

but theoretically they should be possil)le, as symptomatic cures are recognized,

and there is reason to believe that they have been accomplished, with the absence

of all signs of disease, for a time at least. The ideal case for X-ray treatment is

one in which the growth is small and circumscribed, and capable of complete

extirpation, as far as can be judged by the operator. In such a case the rays should

be able to destroy, in most instances, any foci of disease still present, but not dis-

cernible at the time of the operation, provided such areas are so situated as to be in

direct range of the rays applied through the vagina. Such cases are unfortunately

not frecjuent; whenever the complete removal of a growth can be successfully

accomplished, however, it seems reasonable to suppose that a post-operative course

of X-ray treatment would give the patient a better chance of ultimate cure. The

efficiency of Riintgen treatment in areas which are beyond the range of direct

rays is doubtful.

2. In the case of an extensive (jroidhiehich maijhe removed in part bij operation,

a cure cannot, of course, be expected, but the X-raij treatment may still have a favor-

able influence. In the first place, it may prolong the life of the patient. This is

a fact worthy of recognition in many instances. The relief of pain has been

observed by reliable authorities, and so frecjuently, too, that it must be recognized

as a commendaljle result due directly to the treatment, and not to psychic effect.

Pain is relieved in a large percentage of cases. This probably results largely

from the direct anodyne eft'ect of the rays. When the pain is due to pressure of a

mass upon large nerve-trunks, little relief can be expected. A lessening of the

discharge and a decrease or a cessation of hemorrhage are frequently among the

favorable results, and are often brought about early.

3. Although it is not, as a rule, advisable to treat a patient simply for the psychic

effect, nevertheless there are instances in which this is a desirable result, and is all

that can he accomplished.

As to the technic of treatment, there are three methods of directing the

rays upon the affected areas in pelvic carcinoma. The first is through the

vagina, which is distended with some form of speculmn. It is fully rec-

ognized in X-ray therapeutics that superficial cancerous growths are many times

more amenable to treatment than those which are deep-seated, and that the
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further the disease lies below the surface, the less is the likelihood of a favorable

result. The first principle of Rontgen therapy is that the rays to be used in the

treatment of any condition are those which will be absorbed entirely, or nearly

so, in the tissues which are to be influenced by them. If a speculum is introduced

into the vagina so as to expose all or a part of the growth, little or no healthy tissue

is traversed by the rays. The rays used here should be of such a quality that

they do not penetrate deeply, and are absorbed by the growth; such a result is to

be obtained, speaking in general terms, from a soft tube; the deeper the penetration

required, the higher should be the constant vacuum of the tube. The bulb should

be placed as close to the patient and the speculum as is possible with safety. The

dorsal position of the patient is generally preferred, though the Sims position may be

used. Numerous varieties of specula have been devised for this purpose, but any

will answer which properly exposes the area of the disease, has a sufficiently large

external orifice to admit a cone of rays that will fill the internal orifice, and will

entirely protect the healthy vaginal walls from exposure. Either a metal Ferguson

speculum or some variety of valve instrument is generally employed. The tube

should be so placed that the rays from the anticathode are directed as nearly paral-

lel as possible to the walls of the speculum. Great care should be taken to pro-

tect the vulva and the other external parts from exposure to the rays; other-

wise an annoying X-ray dermatitis may result. At present some form of tube

shield is invariably used in therapeutic work, but while this is desirable it is not

always sufficient. It is wise to surround the speculum with a metal collar, preferably

of lead, or to cover the parts with some other protective material. In the light of

our present knowledge of X-ray effects, it is not proper to have the instrument

held in place by an assistant, therefore the speculum should be securely fixed so

that it cannot become displaced. The patient should be placed upon a non-con-

ducting table, and should not be touched by any one while the current is passing

through the tube.

A second method of application through the vagina is by the use of a tube so

constructed that a part of it may be introduced up to the seat of the disease.

The cathode stream is projected through this tubular prolongation and the rays

emanate from the glass end, which is kept cool by a water-jacket, or from a metal

target near the end. Theoretically this is an ideal method, but it has been found,

so far, to have but little practical value, mainly on account of the feeble penetrat-

ing quality and comparatively small quantity of the rays produced. It is to be

hoped that some satisfactory form of tube of this variety may be devised.

The third method of treatment is the introduction of the ravs from the outside

through the anterior abdominal wall and from the sides and back. This method
IS frequently employed in conjunction with intravaginal applications, and is

the only recourse when the growth cannot be properly reached through the vagina.

The efficacy of rays so introduced is doubtful. A rather hard tube should be used

m order to get greater penetration, and all parts of the body not to be exposed

should be carefully shielded. Recent experiments have shown that a filter made
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of wet sole leather or aluminium, placed between the exposed skin and the tube,

offers some protection against dermatitis by filtering out those rays which would

be absorbed by the skin.

The attempt has been made to increase the efficiency of the rays by introducing

into the tissues in various ways certain sul)stances which are rendered fluorescent

or phosphorescent when acted upon by X-rays. So far there have been unsatis-

factory proofs of the value of this procedure. Likewise, it may be said that

radium has no practical value as a therapeutic agent in the treatment of uterine

carcinoma.

The length of the exposure and the duration of the treatment are dependent

largely upon the individual case and the variety of the apparatus employed. The

treatment should, of necessity, be vigorous, and should be continued for some

time after a symptomatic cure is obtained, if one be so fortunate. It would be

wise to give a series of treatments every four or six months for a year or two.

During X-ray applications the indications for any constitutional or additional

local treatment should be carefully observed and met.

TECHNIC OF INTRAUTERINE TAMPONADE.

It is sometimes necessary to pack the uterine cavity in order to arrest hemor-

rhage. Although tamponade of the uterine cavity is, in a measure, a surgical pro-

cedure, the indications for it may arise suddenly and require instant attention.

Every physician, therefore, should be able to pack the uterus if occasion requires

it. The necessary instruments are a Sims speculum, two double tenacula, a Fritsch-

Bozeman intrauterine catheter, and a packer. A fountain syringe, sterilized

gauze pads, boiled water, and the usual cleansing and disinfecting solutions should

be at hand. The material used for the tamponade is preferably gauze which has

been folded into long strips with smooth edges; any sterile material is permissible

in a case of emergency. If nothing more suitable is at hand, ordinary gauze ban-

dages 1 to 2 inches wide, boiled for five minutes and then squeezed dry, will answer.

In every case, the external genitalia and the operator's hands and instruments

should be disinfected.

The patient should be placed with her buttocks resting on the edge of the bed

and her feet supported by chairs. A Kelly pad may be improvised in case of ne-

cessity. Before carrying out the procedure a bimanual examination should be made

in order to determine the position and the size of the uterus. This is most im-

portant, for without a knowledge of the position and the size of the uterus the phy-

sician will not only be unable to introduce a firm tamponade, but may also do con-

siderable damage to the uterine walls, or even cause a perforation. After locating

the cervix with the examining finger, the anterior lip should be firmly caught by a

tenaculum introduced along the finger as a guide. The cervix should then be

drawn down and a Sims speculum introduced to retract the posterior wall of the

vagina. All of the clots collected in the vaginal vault should be removed by means
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of sterile water and gauze sponges until the cervix can be plainly observed. The

cervical canal is straightened out by further traction upon the tenaculum, and a

Fritsch-Bozeman catheter, with irrigating solution flowing through it, is intro-

duced into the cervical canal. If there is any resistance to the introduction of the

catheter, increased traction should be made upon the cervix and the end of the

catheter should be gently pressed in a slightly different direction. The difficulty

will usually be overcome by this simple maneuver; if there seems to be any serious

obstruction the physician should desist from his attempts and be satisfied with a

firm tamponade of the vagina. If the catheter enters easily it should be passed

as far as it will go without resistance, provided this does not amount to more than

the length of the uterus, as previously determined by bimanual palpation. Usually

at a point which corresponds to the estimated length of the uterine cavity the cath-

eter will impinge upon the fundus and a sense of slight resistance will be felt. If

resistance is not met with at this point further introduction of the instrument is unad-

visable. The uterine cavity should be washed with water at a temperature of 110°

F., or as hot as can be borne upon the forearm. Care should be taken that there

is a constant return flow from the uterus. A dram of adrenalin solution may be

added to each pint of the irrigating solution. After the uterine cavity has been

cleared of blood-clots and the stimulating effect of the irrigating fluid has promoted

contraction of the uterine muscle, tamponade should be done without further loss of

time. The catheter is removed; the vagina is dried, and the end of a strip of gauze

is carried upon the tip of the packer (Fig. 42) to the top of the uterine cavity;

the packer is then slightly withdrawn and again pushed upward; in this way at

each withdrawal and insertion the gauze strip is caught and pressed upward and

the endometrial cavity is filled from above downward. It may assist the physician

to catch each lip of the cervix with a tenaculum. This sometimes makes the

cervical canal straighter and there is not so much chance of meeting with resistance

to the pack from the posterior cervical hp. The gauze should be introduced in

one strip; or if more than one is required to fill the cavity, the end of each strip

should be left hanging out of the cervix. After filling the uterus, the pack should

be continued in the vaginal vault, first back of the cervix, then at the sides, and then

in front, the tenacula being removed when required. A tamponade such as the one

described ought not to be left in position for more than thirty-six hours. At the

expiration of that time it should be removed. It may be replaced by another

tamponade if the hemorrhage persists; but the vagina must be disinfected and the

uterus washed out again before it is introduced. With each reintroduction of a

tampon the risk of infection is increased.

CHRONIC CONSTIPATION.

A large number of women suffer from chronic constipation. This is partly

due to the sedentary life which they lead. Other reasons for the greater frequency

of chronic constipation among women than among men are . A habitual disregard
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of nature's call for as long a time as possible; a loss of muscular tone in the abdom-

inal wall, which results from the persistent sphnting of the abdomen with corsets,

or from obesity or overdistention ; and indiscretion in diet, with the substitution of

sweetmeats, condiments, etc., for the more wholesome and nourishing foodstuffs.

Nervousness also interferes with digestion and the proper evacuation of the bowels.

When the constipated habit has existed for some time secondary changes occur

which are difficult to overcome except by prolonged treatment. The colon becomes

dilated, and from the more or less constant distention with fecal matter the sigmoid

flexure and the transverse colon may be dragged below their usual level. In this

way the colon is kinked and the dilated and weakened muscular coat of the gut is

unable to overcome the obstruction to the fecal current.

It should not be forgotten that chronic constipation may be due to stricture

or to tumors of the bowels, to the pressure upon the rectum of a misplaced uterus,

or of a tumor of the uterus or of the ovary. Pelvic inflammatory disease also may

be responsible for constipation.

A careful search should be made in every case before treatment is begun, in

order to determine whether there is any organic lesion which mechanically inter-

feres with the normal evacuation of the bowels. Should such a lesion be found,

steps should be taken to correct it as far as possible before other treatment is in-

stituted.

The most important part of the treatment and the part which is most apt to

result in permanent relief is that which pertains to the diet, exercise, and personal

hygiene. Cereals, green vegetables, and fruit should be eaten freely; the first

two because of the large residue which is left in the intestine after digestion

to excite peristalsis, and the last because of its laxative effect. In the selection of

the cereals, vegetables, and fruit, attention should be paid to the individual's

digestive power and to any idiosyncrasies in this direction which she may exhibit.

The patient shoukl be advised to go to stool daily at a fixed hour. This prac-

tice should be observed even though at first there is no desire to evacuate the bowels.

A certain daily amount of muscular exercise is almost indispensable. If walk-

ing or riding or some of the outdoor pleasures or sports are impracticable, a sub-

stitution indoors can be found in dumb-bells, Indian clubs, or free movements.

There are few persons who find it impossible to walk for an hour each day in the

open air if they are willing to do so, and few who are not able to use some form of

exercise in their rooms before going to bed or after rising.

The abdominal muscles may be consideralily strengthened by bending forward

and touching the toes with the finger-tips and then reassuming an erect position

with the arms held upright. An admirable e.xercise is for the patient to he upon

her back and flex the thighs upon the trunk, and then slowly extend them so that

the patient lies supine. The trunk is then flexed upon the thighs, so that the patient

assumes a sitting position, with the lower extremities extended upon the floor.

The extremities are kept in this position while the patient slowly resumes a supine

posture. Massage of the abdominal muscles and of the colon itself is often of great
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service in the cure of constipation, and may be used in combination with the move-

ments just described.

Drugs.—It will be necessary until the effect of the general measures asserts

itself to use a laxative cathartic every day. A very convenient and efficient one is a

pill composed of aloin, gr. J ; cascarin, gr. 4 ;
podophyllum, gr: J; ext. belladonna,

gr. J; strychnin sulphate, gr. -g^g-, and oleoresin of ginger, gr. yg-; or the ordinary

aloin, belladonna, and strychnin pill may be used; or cascara sagrada (gr. ij-v) in

pill or the aromatic fluidextract (f3i-5ij) may be tried. The tincture of aloes

and myrrh (f 5 j- ij) or the Lady Webster pill often acts well. In cases of constipa-

tion complicated by anemia (stercoral anemia) the daily use of a laxative should

be combined with the administration of iron. The anemia in these cases is aggra-

vated by an intoxication which results from the retention of fecal matter within

the intestinal canal. A favorite prescription^ in such cases is the following:

Vf. Magnesii sulphatis oiv
Ferri sulphatis 3ss
Acidi sulphuric! dil foij
Aquae f ^xvj

M. and S.—Tablespoonful every morning on awakening, in a half tumblerful of cold
water.

In many cases of chronic constipation where the patient suffers from headache,

vertigo, anemia, lassitude, and in which there is a probability that intestinal absorp-

tion has produced a form of toxemia, lavage of the colon is of great service.

For this purpose warm salt solution (a heaping teaspoonful of common table

salt to a cjuart of water) may l)e used. The reservoir should be hung but slightly

above the level of the buttocks so that the solution does not enter the rectum with

sufficient force to provoke contractions. The patient assumes the knee-chest

position and maintains it throughout the procedure, or she lies first on the left side

with the hips elevated until one quart of solution has been used, then takes the

knee-chest position for the second quart, and then hes on the right side for a

third quart. The sequence of positions is for the purpose of assisting the flow

of the fluid first into the descending colon, then into the transverse, and finally

into the ascending colon as far as the cecum. The solution may be introduced into

the rectum by means of the ordinary fountain syringe and rectal nozzle, or the rectal

tube may be inserted, by means of which the solution is introduced into the sigmoid

or into the descending colon.

Lavage of the colon, if repeated daily for a long period, may become an almost

indispensable measure to secure an evacuation of the bowels. It can be productive

of harm only by causing an overdistention and relaxation of the colon. This can be

fairly well guarded against by using, as a rule, not more than two quarts of solution.

In all long-standing cases the necessity for regular and systematic exercise must be

insisted upon.

' The amount of Epsom salts in this recipe should be increased if necessary.



CHAPTER V.

NON-PLASTIC OPERATIONS OF THE VULVA AND VAGINA.

By Anna M. Fullerton, M.D.

Surgical affections of the vulva and vagina present for our consideration the

following conditions, either alone or in combination:

1. Inflammatory diseases, including eruptive disorders.

2. Traumata.

3. Ulcerative processes or their results.

4. Hypertrophy of tissues and organs.

5. Atrophy.

6. New-growths.

The opcratwe measures called for in the management of these conditions are

chiefly excision and the application of sutures, or cauterization.

Such operations are simple and accompanied by little risk because of the ac-

cessible position of the organs operated upon.

In operations about the clitoris particularly the vascularity of the structures may
lead to free hemorrhages, but this can be readily controlled. When strict aseptic

precautions are observed, prompt healing may be looked for.

The proper application of aseptic protective dressings and rigid surgical cleanli-

ness, both in operative and post-operative management, are essential to success.

The instruments usually required are scalpels, bistouries, curved and straight

scissors, rat-toothed forceps, hemostatic forceps, a needle-holder, curved and straight

needles, curets, snares, and sometimes a thermocautery; for vaginal operations

specula and retractors will be needed.

The suture materials most frequently employed are silkworm-gut for deep

sutures and catgut for those used in approximating the edges of superficial wounds.

Linen thread prepared with celloidin has been used with success in place of silk-

w^orm-gut. Silkworm-gut and thread sutures require removal within a week or

ten days following the operation.

INFLAMMATORY AFFECTIONS OF THE EXTERNAL GENITALS.

Vulvitis.— (See page 246.)

Agglutination of the labia may be caused by vulvitis, especially in children,

by the destruction of the epithelium on apposed surfaces. Adhesions of the hood

of the clitoris to its glans result from similar causes.

Adherent surfaces may be stripped apart by a probe under cocain anesthesia.

328
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The separated surfaces should be kept from reuniting by the use of an antiseptic

powder or a bland ointment, or by packing between them strips of antiseptic gauze.

Pruritus vulvae.—For the etiology, symptoms, diagnosis, andmedical treatment,

see page 254. AVhen pruritus vulvse is so intractable that medical treatment

does no good, the plan first proposed by Schroeder, i. c, excision of the affected

skin, followed by plastic repair, should be carried out. Hirst has had two successful

results by resection of the nerves w^hich supply the affected parts. The resection

of the pudic nerve alone cannot be expected to cure a pruritus vulvfe; the only

method certain to accomplish this result is to resect all of the sensory nerves of

the part. This can be done by making four incisions, two in the groin, correspond-

ing to the incisions for an Alexander operation, and two on the buttocks. The

latter are parallel with the ascending ramus of the ischium, begin just above the

tuberosity, and are two inches long. By the groin incision the genital branch of

the genitocrural and the ilioinguinal nerves can readily be exposed. After iso-

lating the nerves they are divided and as long a distal portion as possible is removed

from each. The inferior pudendal nerve is found crossing the ramus of the ischium

an inch above the tuberosity. The perineal branches of the pudic are less easily

discovered, but painstaking dissection will usually isolate them in the upper outer

part of the ischiorectal fossa. The posterior superficial perineal branch is found

on the fascia to the inner side of the ischiatic ramus. AVhen the clitoris is

involved its dorsal nerve should be resected. This lies beneath the inferior layer

of the triangular ligament, alongside the inner surface of the ascending ramus of

the ischium and to the outer side of the pudic artery. This operation is not fol-

lowed by atrophy of the vulva, and in three out of four cases in Hirst's hands has

resulted in a cure.

Inflammation and Abscess of the Vulvovaginal Glands and their Ducts.—
The ducts of the vulvovaginal gland may be the seat of an initial gonococcus infec-

tion or discharges from the vulva and vagina which are of a purulent character,

particularly those of the gonorrheal variety, may infect them.

The symptoms are tenderness with slight tumefaction of the lower part of one

or both labia and a mucous or mucopurulent discharge that can be pressed out of

the reddened orifice of the duct. If the duct is occluded, a round, elastic, tender

tumor is formed in the lower part of the labium, varying in size from a hazelnut

to a walnut, according to the amount of the accumulation. When the gland is much
distended, and when the contents is pus, the condition may cause great distress and con-

fine the patient to bed. Occlusion of the duct, producing an accumulation of mucus
through retention, causes a cyst formation. Inflammatory involvement of the

gland with the formation of pus results in an abscess.

In the milder cases antiseptic vulval washes, hot sitz-baths, or hot alkaline fo-

mentations, with evacuation of the gland several times a day by careful pressure,

may be sufficient to produce a cure. A cure is even more likely if evacuation of the.

gland is followed by the injection into it, by means of a blunt hypodermic needle,

of a 25 per cent, solution of argyrol. Dilatation, of the opening of the duct by a
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fine probe may cause a free evacuation. A cure may be insured by e.xcision of the

gland followed by suturing of the wound. Incision and packing are sometimes

employed, but are often followed by recurrent suppuration; hence it is not to be

recommended except in the cases of acute abscess either of the gland alone or of the

gland and labium combined.

Incisio7i may be effected by a narrow sharp-pointed knife plunged through the

skin into the abscess, slitting it open. The cavity of the abscess is then cleansed

and painted with pure carbolic acid and packed with iodoform gauze. The gauze

-^>^'^mmm'^---^,ff^^srz:^

Fig. 174.

—

Cyst of the Vulvovaginal Gland.

Showing the large size which these cysts may attain. Dr. Noble's case.

is changed from time to time and the cavity cleansed until it closes by granulation.

Complete extirpation of the gland is effected by making an incision through the skin

surfaceofthe labium overthe whole surface of the enlargement. The edges of the skin

incision being pressed down on each side, the enlarged gland bulges forward andmay be

rapidly dissected free from its attachments by means of a blunt dissector or a scalpel.

The close attachment to the deep cellular tissue under the pubic ramus may re-

quire the use of a knife or scissors, the gland being grasped by the fingers and drawn
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forward. Care should be taken in securing the attachments of the gland to avoid

cutting through the thin mucous surface on the inner aspect of the labium. One should

avoid rupturing the gland if it is cystic so as to prevent the escape of its contents over

the wound. It is also more difficult to find and remove all parts of the gland wall

when collapsed. The removal of the gland leaves a deep cavity in the labium from

which there may be considerable hemorrhage. Persistently bleeding vessels should

be ligated with fine catgut. After thorough cleansing of the cavity by an antiseptic

solution, interrupted sutures of silkworm-gut or silk should be employed for bring-

ing together the surfaces, each suture reaching to the bottom of the wound so that no

pockets may be left for the accumulation of blood and the formation of a hematoma.

Dry dressings should be kept applied and the sutures removed in a week or ten days.

Cyst of the Vulvovaginal Gland.—At times, as a result of a mild grade of in-

flammation of the duct and gland, occlusion of the duct and cyst formation result.

This may also follow a badly made denudation in perineorrhaphy by which the orifice

of the duct is removed and the gland itself is buried in the wound.

The symptoms are usually mechanical and depend upon the size of the cyst. At

times inflammation and abscess result.

The diagnosis of such a cyst is easy from its location, its ovoid form, and the mani-

fest fluctuation.

The treatment consists in the extirpation of the tumor as already described in the

preceding section. Incision and packing are not to be recommended. Fig. 174

shows the large size which these cysts may attain.

Gangrene or noma of the vulva is a highly infectious and exceedingly fatal

disease usually occurring in young children of lowered vitality who live in squalor

and filth. Redness and infiltration of one of the labia, with an ichorous discharge,

are first observed. Later, vesicles appear, assuming a grayish-green color and

rapidly becoming gangrenous. Prostration is extreme and requires supporting

internal medication and forced feeding. If recognized before extensive infiltra-

tion has occurred, excision of the affected parts is advised. Should this leave too

large a wound for union by sutures, antiseptic washes should be used every three

or four hours, weak solutions being kept continuously applied by means of wet

compresses. It is well to change the antiseptic agent occasionally to avoid poison-

ing by absorption.

TRAUMATA.

Pudendal injuries may be the result of falls or blows or of roughness in sexual

intercourse. Should the corpora cavernosa be injured serious hemorrhage may
result. The usual site of physiologic lacerations of the hymen is on either side

of the posterior commissure. They may be stellate. The shape of the hymen and

its orifice will largely determine the size and direction of the lacerations. Wounds
of the pudenda require similar treatment to those occurring elsewhere, contusions

being treated by soothing applications, while lacerations require closure by deep

sutures for the control of the deeper blood-vessels and the prevention of extravasa-

tion of blood, the formation of hematoma, and perhaps, subsequently, of an abscess.
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Hematoma of the vulva, thrombus of the vulva, or vulvovaginal hematocele

may result from hemorrhages into the tissues of the vulva, the result of accidental

injuries to the corpora cavernosa, or they may be caused, during labor, by rupture

of the blood-vessels induced by extreme bearing-down efforts on the part of the

patient or by pressure of the child's head. They are usually unilateral and range

in size from a walnut to a child's head. There is no heat or redness unless suppu-

ration is threatened, but the distention of the tissues causes a sense of discomfort.

Sometimes a burning pain is complained of and also tenesmus of the bladder and

rectum. Winckel has estimated that it occurs once in 1600 cases during par-

turition.

Treatment.—If the tumor be recognized as increasing in size, the application of

an ice-bag may prevent its furtlier increase. If small and not increasing in size it

may be let alone, with the expectation that it will soon be absorbed. Spontaneous

rupture may occur from extreme distention, or the blood may become encysted, and if

the hematoma is large it may be very slow in its absorption, in which case incision is in-

dicated. The most satisfactory management is that of free incision, turning out

the clots, sterilizing the cavity, and closing the wound with deep sutures. Even if

suppuration has occurred, if the abscess is well excised, the closure of the wound is

desirable, provision for drainage being made. Should the above treatment not be

practicable, incision, disinfection, and loose dry packing of the wound with anti-

septic gauze is the best procedure. The packing is repeated as required until

the cavity contracts.

Rupture of Varicose Veins of the Vulva.—Immense distention of the blood-

vessels of the vidva, the result of pressure caused by intrapelvic tumors, the gravid

uterus, etc., may frequently threaten rupture. The patient complains of a sense

of fullness, or itching, or vesical tenesmus. Some relief may be obtained by the

use of a vulvar pad, kept in place by a T-bandage, frequent rest in the recumbent

position, regulation of the bowels, avoidance of continuous standing and lifting,

and by the employment of astringent washes. When rupture of a varicose vein

occurs, control of the vessels by ligature is the best method of procedure, although

compression may temporarily control the hemorrhage.

ULCERATIVE PROCESSES.

The principal ulcerative processes affecting the vulva, apart from the loss of

continuity of tissue which may accompany the specific eruptive diseases or follow

trauma, are

:

1. Simple ulcer of the vulva.

2. Lupus vulgaris, or tuberculosis of the vulva, first described under the name

of "esthiomene."

3. Epithelioma of the vulva, probably the same condition that has been called

"ulcus rodens."

Rarely ulcers of the vulva are found which clinically resemble lupus vulgaris or
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epithelioma, but in which no microscopic evidence of these diseases can be demon-

strated. In spite of a lack of positive evidence it is reasonable to believe that some

of these ulcers are either tubercular or venereal in origin. Some of them are due to

malnutrition, uncleanliness, and a lack of treatment.

The treatment of simple ulcers which cannot be healed by topical or general

measures is by excision and suture.

Tuberculosis of the vulva, according to J. Whitridge Williams, occurs less fre-

cjuently than tuberculosis of any other

part of the genital tract. The presence

of tubercle bacilli should be demonstra-

ted in scrapings from the ulcer, or inocu-

lation experiments should be employed

to prove the diagnosis. Howard Kelly

considers that the disease is usually

associated with pulmonary tuberculosis.

It may occur in the form of miliary tu-

bercles or of tubercular ulcers. It be-

gins on the cutaneous portion of the

vulva, as a rule, although some cases

appear to be confined to the mucous

surfaces. There may be several hard

masses or nodules or but one large mass

of a livid dark red color, the skin around

it being indurated. Over these sur-

faces brighter and projecting tubercles

appear which in several weeks or

months begin to ulcerate and are cov-

ered by a serous exudate. The appear-

ance is that of an unhealthy ulcer.

The base is hard, does not readily

bleed, and is composed of friable gran-

ulation tissue. The tendency is to

spread. The process may extend over

years and be accompanied by cicatri-

cial contraction in some places, resulting in more or less deformity. The lymphatic

glands become affected during the progress of the disease and sometimes the

internal organs become involved. The chronic character of the affection dis-

tinguishes it from malignant disease.

Treatment by extirpation has heretofore been the most satisfactory measure.

When this is not possible the use of the sharp curet, followed by cauterization of

the surface with a strong acid, may be tried and repeated each time the disease

returns. Treatment by means of the X-ray and the Finsen light should be given

a fair trial. Analogy would suggest that these agents will prove as valuable

for tuberculosis of the vulva as for the same affection on the skin elsewhere.

Fig. 175.

—

Simple Ulcer Destroying Left Labium
Minus, Fourchette, and Right Labium Minus
AND Majus.

Slides showed dense round-cell infiltration but
sign of tuberculosis.

no
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Epithelioma of the vulva usually begins quite insidiously. A small indurated

elevation on the inner side of the labium, covered by thickened layers of squamous

epithelial cells, may escape the notice of a patient for a long time, ormay be discovered

quite accidentally. After some months this nodule, which has slowly increased in

size, becomes an ulcerated surface by the breaking down of the skin. A thin puri-

FiG. 176.

—

Tubercular Ulcer of the Vestibule.

form fluid of disagreeable odor exudes from the surface. The edges and base of the

ulcer are indurated, and granular and papillary excrcscencesmayappearuponthesur-

face. Tlie symptoms are at first simply sliglit itching accompanied at times by shoot-

ing pains. Later there will be local irritation from the discharge and the hemor-

rhage.

Exten.sion of the disea.se occurs over the vulvar and the skin surfaces (Fig. 177).
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The inguinal glands become infected, septic absorption soon follows upon necrosis

of tissues, and extreme debility supervenes.

The disease usually terminates fatally in about two years. Munde ' states that

the disease occurs once in about 35 to 40 cases of cancer of the female sexual organs.

The treatment is early extirpation of the diseased tissues with sutureof the wound.

If the edges of the wound cannot be satisfactorily approximated, thorough cauteri-

zation of the surface by the thermocautery may be employed, or some chemical

styptic may be used, with subsequent dressing with iodoform and tannin powder.

Hart ^ makes the statement that epithelioma of the vulva is sure to return.

Fig. 177.

—

Epithelioma of the Vulva.

An advanced growth of the left labium majus with involvement of the left inguinal glands.

Carpenter, of Pottsville, Pa., operated upon by Dr. Noble.

Case of Dr. James S.

Hirst,^ referring to this statement, claims that thorough removal of the affected

tissue with the inguinal glands which are involved may result in a cure. Hirst

mentions also in the same article a form of syphiloderm of the vulva so closely re-

sembling epithelioma as only to be differentiated from it by the therapeutic test or

by the microscope.

Noble * reports a case of epithelioma of the clitoris operated upon in 1901 in

'Munde, P. F.: "Two Ca,ses of Primary Epithelioma of Vulva and Vagina," Amer. Jour.
Obstet., May, 1889, vol. xxii, p. 476.

^ Hart, Berry: "Epithelioma Vulvae," London Practitioner, February, 189.5, vol. liv, p. 118.
' Hirst, B. C: Clinical Notes, Amer. Jour. Obstet., June, 1895, vol. xxxi, p. 869.
* Noble, Charles P.: "Report of Case of Epithelioma of the Clitoris with Operation," Am

Jour. Obstet., vol. xM, No. 2, 1902,
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which the vulva and the inguinal glands were removed. In 1906 the patient re-

mained well.

Atresia of the vulva, resulting from a cicatricial contraction following upon

an ulcerative process affecting the tissues of the vulva, may demand operative treat-

ment by free incision and dilatation in order to render the orifices patulous. Aftei'

the incisions have been made, gauze packing or the use of a bougie or a dilator will

be required for some time in order to prevent recurrence of the stenosis. Whenever

feasible the mucous membrane of the vagina should be loosened and sutured to

the skin in order to maintain a patulous vaginal orifice.

HYPERTROPHY OF THE VULVA.

Elephantiasis is a term more accurately applied to the disease, known in the

tropics as Elephantiasis Arabum, which affects the labia majora, clitoris, and even

the labia minora. The disease is a result of stagnation in the lymph-channels and

is caused by their obstruction through the

presence in the blood of the embryonic

forms of a parasite known as the filaria

sanguinis hoviinis. The skin is greatly

hypertrophied, so that large tumors are

foimd hanging from the genitals and in-

vading surrounding structures. In this

country the term is applied to enlarge-

ments of the external genitals, the result of

chronic inflammation from whatever cause.

The surface of the skin may be smooth

(elephantiasis glabra), warty (elephantiasis

vermicosa), or papillary (elephantiasis papil-

lomatosa). The consistence of the tissue

may be hard or soft.'

Syphilis is one of the most common ex-

citing causes of hypertrophy in this country.

The involvement may include both sides of

the vulva. The disease is of rapid growth

and excoriations may be produced over the

surface of the tumor by friction of the cloth-
EiG. 178.

—

Syphilitic Hypertrophy of the . ,y^. I'-ox
LabI;V Major.v axd Clitoris. ?d ^ ti' ^'^)*

The symptoms are chiefly those of dis-

comfort resulting from the dragging weight of the vulvar mass. Some cases have

been reported ' in which the condition was attended with great pain, the suffering

Painful micturition or incontinence sometimes results frombeing worst at night

' Byford, H. T.: "Manual of Gynecology," Phila.

' Kelly: "Operative Gynecology," vol. i, p. 181.

1902.
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involvement of the urethra. Leukorrhea is usually profuse. When a specific

source can be traced, it is well to give palliative treatment Ijy alteratives a trial,

particularly if the enlargement be of moderate size. Excision of the hypertrophied

structures is usuallv called for.

n

ATROPHY OF THE VULVA.

Various terms have been applied by different authors to this morbid condition,

the true pathology of which has yet to be determined. It was described by Breisky,

in 1885, who applied to it the term "kraurosis vulvae," meaning a shrinkage of the

vulva. This term simply describes the general appearance of the parts. Breisky

gives us the following picture of the affection: "The skin and mucous membrane in the

region of the labia majora and

minora, the perineum, and the entire

entrance to the vagina, shrink up,

grow dry, and acquire a whitish

appearance and are covered with

a thick layer of epidermis. The

number of sebaceous glands is di-

minished, the papillary body be-

comes cicatricial, the connective

tissue sclerotic. Thereby the skin

becomes tightly stretched, so that it

tears extremely easily. Even the

impression of the fingers in examin-

ing makes deep rents" (Fig. 179).

Robt. F. Weir,^ of New York,

in 1877 described the same condi-

tion, calling it "ichthyosis of the

vulva." Lawson Tait,^ in 1877,

called it "serpiginous vascular de-

generation of the nymphse." C. A.

L. Reed ^ speaks of it as "progres-

sive cutaneous atrophy of the vulva." Howard Kelly, in his work on "Opera-

tive Gynecology," has adopted for it the term "vulvitis pruriginosa" (vol. i,

p. 198). The symptoms demanding treatment are intense pruritus and stenosis.

H. W. Longyear,'' of Detroit, in a contribution to the pathology of the condi-

tion, considered that fibrous degeneration of the subcutaneous and submucous

' Weir, R. F. : "Ichthyosis ot the Tongue and Vulva," N. Y. Med. Jour., 1876, vol. xxiv.

' Tait, Lawson : "Diseases of Women," 1879, p. 25, New York.

'Reed, C. A. L.: "A Text-Book of Gynecology," 1901, p. 207, New York.

"Longyear, H. W.: "Kraurosis VulviE," Amer. Jour. Obstet., December, 1895, vol. xxxii,

p. 823.

VOL. I.—22

Fig. 179.

—

Case of Pruritus and Kraurosis.

Note the absence of the labia minora.
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cellular tissue constituted the first morbid changes of tissue structure. He de-

scribes the condition as follows:

"The new formation, by replacing the loose cellular tissue through which the

nutrient vessels of the skin and mucous membrane pass, acts by gradual and con-

tinual contraction, as is peculiar to the elements of fibrous tissue, and results in the

firm and unyielding constriction of the vulva and in the strangulation of the blood-

vessels which pass to and from the overlying skin and mucous membrane. The

presence of this new formation of fibrous tissue is of interest from a surgical stand-

point, as it is evident that the band of constriction must be removed by any opera-

tion that is made for the relief of the stenosis of the vulva. The removal of the

degenerated mucous membrane containing the brownish spots (found scattered

over the cicatricial tissue) may relieve the acute sensitiveness of the parts, but will

have no efltect on the stenosis. Patients who recover spontaneously only recover

so far as sensitiveness is concerned, as the constriction of the vulva, due to the band

of fibrous tissue, will e.xist as a permanent condition."

The operation advised is analogous to "Whitehead's operation for hemorrhoids.

All of the diseased mucous membrane is removed and healthy tissue from the

vaginal inlet is dissected loose from its basic attachments and slipped down and

sewed to the skin, thus covering the denuded surfaces. Entire removal of the

fibrous tissue underlying the diseased membrane is recommended.

Howard Kelly advises deep excision of all the structures involved, sometimes

comprising the removal of the whole vulva, the edges of the wound being united

by silkworm-gut sutures in such a way as to cover the defect.

TUMORS OF THE VULVA.

Pudendal varices. Hematoma, p]lephantiasis, Cyst and Abscess of the Vulvo-

vaginal Glands, and Abscess of the I>abia have already received mention. Other

tumors found in this region are as follows:

Cystic Tumor, Carcinoma,

Papilloma, or Condyloma, Sarcoma,

Lipoma, Osteoma,

Fibroma, Enchondroma,

Myxoma, Neuroma,

Angioma.

Hydrocele of the labium majus, cyst of the round ligament, or hydrocele

muliehris, is an enlargement of the external genitalia, the result of an accumulation

of peritoneal fluid in the canal of Nuck, the peritoneal sac extending along the

round ligament into the Jabium majus. The tumor formed by such an accumula-

tion causes enlargement of the upper part of the labium, as does a labial hernia,

and is thus differentiated from a cyst of the vulvovaginal gland. When the neck of
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the sac has not been closed, the tumor is reducible and varies in size with the

position of the patient and the amount of abdominal pressure. When not reducible

because of closure of the neck by an adhesive inflammation, the tumor is translu-

cent, insensitive, and elastic. No tympany is obtained on percussion over it. When

it is irreducible and the peritoneal cavity is cut off, aspiration may be practised. If

it reappears it may, on being reaspirated, have a little tincture of iodin injected into

it. If this fails, the sac may be dissected out of the labium and the wound closed

by deep sutures.

Cystic tumors have been found in the substance of the round ligament, also

in the connective tissue of the labium majus.

Small cysts of the hymen due to congenital arrest in development of the two

layers have been described by some authors. Their treatment is by excision.

Papilloma or condyloma of the vulva may be of two kinds, simple and

specific.

Warts of the vulva are quite frequently met with and are usually the result

of syphilis or of gonorrhea. They may be caused by irritating discharges of a

non-specific character, as the leukorrhea of pregnancy, especially when there is a

lack of cleanHness.

The condylomata acuminata are gonorrheal vegetations—small, pointed growths

differing from the syphilitic condylomata, which are flat and broad.

These warts may occur singly or in groups, scattered over the vidva and con-

tiguous skin surfaces. Sometimes they extend up to the vault of the vagina.

Aggregations of these may form cauliflower-like masses as large as an infant's head,

of a pinkish or a purphsh color, and often secreting an offensive sanious discharge,

which produces a similar condition on any surface which it moistens by contact.

The treatment is by excision. In the case of scattered warts, each one should be

removed with curved scissors and the base touched with some caustic, as nitric

or carbolic acid, or the edges of the resulting wound may be united by catgut sutures.

The larger masses should be excised entire and the wound sutured.

Lipoma of the vulva may occur in the subcutaneous tissue of the vulva and

sometimes grows to quite large dimensions. The lobulated appearance of the sur-

face, owing to the intimate connection of the skin with the tumor, is a valuable diag-

nostic point. There is sometimes a slight sensation of fluctuation on palpation of

the tumor.

A lipoma may be removed by an incision through the skin covering the tumor,

when the mass itself is peeled out with little difficulty and the edges of the skin

wound united by suture. Compression over the site of the tumor is desirable in

dressing the wound to prevent the formation of a blood-clot.

Fibroma or myofibroma of the vulva may develop from the subcutaneous

connective tissue in this region, originating in the labium majus, labium minus,

clitoris, about the meatus urinarius, and in the perineum. Usually these tumors
are polypoid and have a distinct and rather attenuated pedicle. They are com-
posed mainly of fibrous connective tissue with some muscular structure (Fig. 180).
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Myxomata occur in the same locality, being so named because of the prepon-

derance of myxomatous tissue. The growth of these tumors is usually slow, unless

a hemorrhage takes place in their interiors, when the increase in size may be

sudden. Both the above classes of tumors are liable to ulceration of their sur-

7f .^ecTcer.

Fig. 180.

—

Fibroma of the Left Labium Majus.

Case of Dr. B. O. Coates, Cleveland, Ohio.

faces from friction and their removal is an operative procedure so simple and

safe that they should always be excised and the wound sutured. No internal

medication nor local applications have any effect upon them.

Cancer of the Vulva—Carcinoma.—The dermoid form of cancer, or epithe-

lioma, has already received attention.
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Medullary and scirrhiis cancers are of still greater rarity in this location. These

forms of malignant disease are more rapid in their development than epithelioma

and the symptoms of systemic infection appear in quicker succession and are

correspondingly more intense. The deeper lymphatics are affected sooner and

pain occurs earlier and is more severe. The prognosis is naturally more grave.

The disease first appears in the form of nodules in the connective tissue of

the labia majora or minora or about the mouth of the urethra. These lead to

general infiltration, ulceration, and necrosis of tissue. Microscopic examination

of the tissues should be used in the differential diagnosis between this and other

ulcerative processes, as syphilis or lupus. Early removal is indicated. When the

disease is too far advanced for extirpation, curetage of the surface with a subsequent

apphcation of caustic, as pure carbolic acid, and the application of antiseptic dress-

ings may be employed. The wound will need frequent cleansings and a change

of the dressings.

Sarcoma, prior to Virchow's time, was known as "encephaloid cancer," the

same name being also applied to medullary cancer. Virchow first demonstrated

the fact that whereas in cancer epithelial elements predominate, sarcoma is a con-

nective-tissue growth, and is largely composed of embryonal or medullary tissue.

Sarcoma of the vulva, either melanosarcoma or myxosarcoma, may arise from the

labial surfaces or from the clitoris, or may commence in the deeper connective

tissue. The progress is rapid, and ulceration, necrosis, and septic symptoms mani-

fest themselves as in carcinoma.

The differential diagnosis between the two forms of malignant tumor may be

made by microscopic examination of portions removed.

Sarcoma is apt to occur earlier in life than carcinoma. The progress is more

grave, a fatal termination occurring within two years. The treatment is the same

as for cancer—early removal. Either the knife or the galvanocautery may be em-

ployed in operating. The knife is preferred where it can be used, because primary

union of the resulting wound may be obtained. There is thought to be less danger

of hemorrhage in employment of the galvanocautery. In order to thoroughly ex-

tirpate the growth the whole chain of lymphatics on the side corresponding to the

growth should be removed.

If the condition when observed is such as to warrant no radical treatment for

removal, an effort may be made to control the ichorous discharge. All broken-

down tissue may be removed by the sharp curet and then the actual cautery applied

to the surface, which may subsequently be dressed with antiseptic powder or lotions

applied on compresses kept in place by means of an occlusion pad. For the severe

pain which the patient may suffer, narcotics will be required.

Other tumors of the vulva, such as the osteoma, enchondroma, neuroma, and

angioma, are so rarely met with that they require but brief mention. They possess

the same characteristics as when found elsewhere and require removal by excision.
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VAGINAL AFFECTIONS.

Operations upon the vagina are comparatively rare. The removal of foreign

bodies, as embedded pessaries, the evacuation of alwcesses, plastic operations for the

repair of lacerations or for the correction of congenital or acquired atresias or

stenoses, and the excision of cysts and neoplasms, are those chiefly called for.

The conditions commanding operations are very similar to those enumerated in

the section on vulvar diseases.

Vaginismus, or vaginodynia, is a term applied to an abnormal spasmodic

action of the muscles of the pelvic floordue to a hyperesthetic condition of the vaginal

orifice, the vulva, and the surrounding parts. The bulbocavernosus, transversus

perinei, and levator ani muscles may all be involved and sometimes the muscles

of the thigh are also rigidly contracted. The patient is, as a rule, in a hysteric,

neurasthenic, or debilitated condition, although fissures or inflamed ulcerated con-

ditions of the vulvar or hymeneal orifices, or lesions of the anus or urethra, may

be an exciting cause.

Attempts at coitus or the use of douches and digital examinations are apt to

produce the spasm and excite a state of nervous terror. When such a condition

is suspected the patient should first be examined without an anesthetic in order

that the spasm may be appreciated. A more thorough examination under anesthe-

sia may be required to determine the exi.stence of any lesion as an exciting cause,

although when the patient's attention is diverted, it is often found that quite firm

pressure may be made by the examining finger within the vagina without eliciting

pain or exciting spasm.

The treatment consists in the removal of the diseased conditions, and the appli-

cation of remedies to diminish the sensitiveness of the superficial nerves, with

the use of tonics, laxatives, sitz-baths, and general hygienic management. In

intractable cases the vaginal entrance may be forcibly dilated, under anesthesia, by

the introduction and withdrawal without closure of a widely expanded speculum;

or preferal^ly by bimanual dilatation. Subsequently treatment by tamponade of

the vagina may be kept up every day or two, or the patient may be instructed to

use a glass vaginal dilator, anointing it with cocain ointment, introducing it into

the vagina, and wearing it for two to three hours daily.

Diseased caruncnlre should be extirpated, also persistent fissures and ulcers.

If the hymen be rigid or sensitive, it should be cut or excised, and the edges of

the mucous membrane united by continuous suture. Marion Sims suggests that in

cases where the perineum is high and the vaginal entrance small, two lateral in-

cisions be made through the edges of the constrictor cunni, converging in the median

line just above the sphincter ani to form a V- This may be done subcutaneously.

Before and after incision the parts should be stretched. A vaginal plug (Fig. 181)

should be worn by the patient for two hours morning and afternoon for several

weeks.

Coccygodynia is a condition closely allied to the above, the affection consisting
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in a morbid state of the coccyx or of the muscles attached to it which renders their

contraction and the movement of the coccyx very painful.

A variety of causes seem to be responsible for this condition. Fractures, dis-

locations, or caries of the bone have been found in some cases. A hypersensitive

state of the fibrous tissues surrounding the coccyx, of a rheumatic or a neuralgic

character, appears in others to have been the cause of the suffering. It is probable

that neuralgias due to uterine ovarian disease form the most frequent cause. Gen-

eral nervous exhaustion or neurasthenia is a very common accompaniment of

the condition.

The syviptovis are those of pain upon sitting down, rising, or making any

effort. The passing of feces or attempts at coition will similarly cause suffering.

The affection may last for years, annoying and distressing the patient. It may

pass away in time, but usually requires the employment of measures for its relief.

If the disorder is secondary to uterine or ovarian disease or anal fissure, etc.,

the primary disorder should receive treatment. If the site over the coccyx is the

primary seat of trouble, blistering, the use of morphin hypodermically, and the per-

sistent use of the galvanic current, have been found beneficial. An iodoform oi'

other sedative rectal suppository can be

used at the same time, and general means

employed to improve the patient's health.

Should palliative measures fail, recourse

may be had to one of two radical opera-

tions—section of the diseased muscles or

excision of the bone to which they are

attached. The first operation was rec- Fig. isi.—Sims' Glass Plug.

ommended by Professor Simpson and

is performed as follows: A tenotomy knife is carried under the skin on one side

of the lowest point of the coccyx, then turned flat and carried up between the skin

and cellular tissue until it reaches the sacrococcygeal joint, then it is turned so that

in withdrawing it an incision is made which entirely frees the coccyx from muscular

attachments. The knife is then introduced on the other side and the section re-

peated there. This subcutaneous method is not an easy measure, especially in

fat women. It has therefore been recommended to make an incision over the

entire length of the coccyx, lifting the exposed extremity of the bone with the finger,

and then, with a pair of scissors, to sever the muscles (Munde).

If the bone be diseased, the plan of Nott, of extirpating the coccyx, should be

carried out. An incision being made over the coccyx, and the bone laid bare

by severance of its attachments, the whole of it may be torn out by a pair of bone-

forceps or disarticulated with a heavy knife or scissors. Where actual disease

exists, relief can confidently be promised.

Vaginal Cysts and Abscesses.—Small vaginal cysts containing clear or

slightly viscid and turbid fluid are not infrequently met with in or beneath the

vaginal wall. Those of large size, larger or as large as a hen's egg, are quite uncom-
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mon. These cysts may l)e formed in any part of the vagina, and do not always

originate from Gaertner's duet, as has been thought. The cyst wall is closely

connected with the surrounding tissue and is usually lined with cylindric

epithelium. The following classification, according to their origin, is given by

H. A. Kelly:

(1) From the vaginal glands.

(2) From epithelial nests included in scar tissue following a trauma.

(3) From Gartner's ducts.

A suburethral abscess, discharging into the urethra on pressure, will often

simulate a vaginal cyst.

The contents of true vaginal cysts may undergo suppurative chai>ge and form

abscesses. They then cause some pain. The presence of small cysts is not accom-

panied by pain. The larger cysts bring about obstruction of the vagina and interfere

with marital intercourse. They may also complicate labor. Large cysts may cause

vesical and rectal tenesmus from pressure.

Operative treatment is simple. Excision of the small cysts without opening

into them, and closing the wound with catgut sutures, is the most approved treat-

ment. Large cysts may be opened, their cavities evacuated, the lining membrane

of the cysts dissected out, and the wound closed by sutures, unless suppuration

should have occurred, when a large portion of the cyst wall may be excised, laying

bare the interior of the sac, which, with the vagina, should, after thorough anti-

septic cleansing, be tamponed with sterile or iodoform gauze. This will need re-

moval from time to time until the wound surfaces are healed.

Tuberculosis of the vagina is rather rare in occurrence and usually secondary

to disease of some other organ or organs, as the Fallopian tube, the uterus,

blatlder, or rectum. It occurs in the form of miliary tubercles, about the size

of a millet-seed, which imdergo caseation, break down, and form ulcers covered with

caseous pus. These ulcers are slightly depressed, irregular in shape, and sur-

rounded by a reddish ring formed by miliary tubercles.

Trr'atmcnt consists in excision of the diseased tissue, followed by cauteriza-

tion of the base of the ulcer.

Stenosis, or narrowing of the lumen of the vajrina, the result of cicatricial con-

traction following upon ulcerative processes from whatever cause, may necessitate

removal of tlie scar tissue and suture of the resulting wounds. After union is ob-

tained vaginal dilators may be used until the danger of a recurrence of the con-

traction is past.

Neoplasms of the Vagina.—Fibrous or fihromyomafous fnmors are probably

the only benign growths found in the vagina. These tumors may be situated

in the vaginal walls in the same way that vaginal cysts are, or they may become

pedunculated (Fig. 1S2).

The symptoms produced by them are very similar to those caused by the pres-

ence of cysts. They are non-elastic, and on aspiration no fluid is obtained from

them. When polypoid in form and extruded from the vulva they are apt to become
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ulcerated by the rubbing of their surfaces in walking. When the capsule under-

goes necrosis, ill-smelling discharges result, with accompanying irritation of the

surrounding parts.

Intramural tumors are best enucleated by making a linear incision through the

vaginal wall over the tumor. After the hemorrhage has been controlled the edges

of the wound are brought together by sutures.

Polypoid growths may be amputated, bleeding vessels controlled, and the base

sutured.

Papillary excrescences of non-malignant character are sometimes found on the

vaginal mucous membrane, usually in

conjunction with an acute vaginitis.

They are formed by a proliferation of

connective tissue and epithelium. The

only symptoms of discomfort to which

they give rise are the irritating and

often offensive discharges. Sometimes

they cause profuse bleeding. They are

best treated by excision and union of

the wound edges by suture; or curet-

ment may be employed with the appli-

cation of a strong astringent or caustic

to the base. The accompanying vagin-

itis should be treated according to the

usual methods.

The vialignant neoplasms found in

the vagina are sarcoma and carcinoma.

Sarcomata of the vagina are of in-

frequent occurrence. H. A. Kelly clas-

sifies them, after the method of Stein-

thal and Kolisko, into two classes, one

occurring in adults and the other in

young children.

In adults the tumor is usually a dif-

fuse growth and resembles a fibro-

myoma. As it enlarges the surface

ulcerates and resembles a papillary growth; foul discharges result, and sometimes

slight hemorrhages. Necrosis of the tumor soon causes septic infection and death.

In young children sarcoma appears as a tumor polypoid in form and usually

found on the anterior vaginal wall (Veit). It commences as a berry-like tumor
m the connective tissue of the vulvar cleft and spreads rapidly over the vaginal

wall, extending to the bladder and the cervix uteri. It finally infiltrates the pel-

vic organs and connective tissue throughout. Ofi'ensive sanious discharges accom-
pany the breaking down of the masses and induce fatal sepsis. The diagnosis is

Fig. 182.

—

Fibroma of Anterior Vaginal Wall,
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made !>y the microscope. The prognosis is bad. But few permanent recoveries

have been reported.

Early excision is indicated. When the disease extends into the connective

tissue, the thermocautery should be used over the surface from which the tumor

has been excised.

Carcinoma of the Vagina.—This affection of the vagina is usually secondary,

l)eing an extension, as a rule, of the disease from the cervix or vaginal vault. Pri-

mary cancer may occur, and usually in the form of fungous masses of tissue on the

posterior vaginal wall. Sometimes it occurs as a granulating ulcer with hard, in-

filtrated margins, and more rarely we have simply infiltration of the vaginal walls

with rigidity and contraction.

The earliest syinptom is a thin, irritating, watery discharge from the vagina.

Later, hemorrhages occur; there is dull pain and sometimes disturbance of the

action of bowels and bladder. Cachexia becomes marked in the later stages of

the disease, with the involvement of the lymph-channels, and the patient dies of

exhaustion.

The disease usually appears after the fortieth year. It has been found in

children. A microscopic examination of the tissues is often necessary to differen-

tiate between this and sarcoma.

Treatment.—When possible the diseased tissue should be extirpated with as

much of the connective tissue beneath it as possible, and the wound should be cau-

terized with the thermocautery. When it is not possible to remove the entire growth,

because of the depth of the involvement, the surface may be cureted and some

stimulating astringent application, as tincture of the chlorid of iron, applied about

once a week. Astringent and antiseptic douches, as of alum or permanganate of

potassium, will prevent odor, control hemorrhage, and prevent septic absorption.

Schultze and VuUiet have advised the hypodermic injection every day or two of

10 to 12 drops of pure alcohol into the infiltrated area around the growth in inoper-

able cases. This has been thought to retard the development of the disease.

In cases otherwise favorable, it is proper to excise the entire thickness of the recto-

vaginal or the vesicovaginal .septum, if this procedure promises to eradicate the

growth. The resulting fistula should be closed in the usual manner.
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PLASTIC OPERATIONS ON THE PERINEUM, VAGINA, AND CERVIX;
CURETAGE OF THE UTERUS, AND INVERSION OF THE UTERUS.

By Charles P. Noble, M.D.

THE GENERAL PRINCIPLES INVOLVED IN PLASTIC OPERATIONS UPON THE
UTEROVAGINAL CANAL.

All plastic operations about the vulva, vaginal outlet, vagina, cervix, and uterus

have many details in common which may be considered profitably before taking

up the individual operations.

Preparation for Operation.—The general principles discussed under the

"Preparatory Treatment for Celiotomy" (page 503) are equally applicable to

plastic operations upon the uterovaginal canal, and the reader is referred to that

chapter for this information. Only the questions peculiar to plastic operations

upon the uterovaginal canal will be discussed.

In operations for complete rupture of the rectovaginal septum (complete tear

of the perineum) particular attention should be given to the emptying of the ali-

mentary canal, especially when constipation has been present. Should this not

be thoroughly carried out, the passage of scybalous masses some days after operation

might well tear open the recently united ends of the sphincter ani muscle. No
purgative is so satisfactory for this purpose as ca.stor oil, which should be admin-

istered on alternate days several times before the operation. Compound licorice

powder and Epsom and Rochelle salts are also eligible preparations.

The two days' confinement in the hospital or restriction in a private house,

recommended for celiotomy cases, is quite sufficient for plastic operations. An
exception to this rule is cases of extreme procidentia, especially when erosions or

actual ulcerations exist about the cervix. In all cases of complete procidentia

it is desirable to have the patient remain in bed and to have the parts kept in place

with tampons for several days. When ulceration is present, this is especially

important, and the ulcers should be treated with applications of nitrate of silver

in addition to the tampons until they are healed; otherwise the surgeon takes the

risk of infecting the vaginal and perineal wounds. Another exception is when
suppurative inflammation of any of the mucous membranes is present. Under

such conditions plastic operations should be postponed until the local suppuration

has been cured.

On the morning of operation the patient's lower bowel is washed out with a

simple enema. After her bowels have been moved, the vulvar region, the skin

as far back as the coccyx, and the inside of the thighs are scrubbed by the nurse

347
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with gauze, soap, and water. The labia are then shaved, and in case an abdominal

operation is to be done, the pubic hair is shaved at the same time. The parts are

then rinsed with sterile water, after which a vaginal douche of two quarts of formal-

dehyd solution 1 : 4000 (or bichlorid solution 1 : 2000) is given. The external

genitals and the inside of the thighs are then washed with the above solution and

dried with a sterile towel. A large sterile vulvar pad of gauze and cotton is applied,

the ends being fastenerl to an abdominal band.

No food is given the morning of the operation. If the operation is to be per-

formed in the afternoon, clear broth or coffee may be given in the morning. The

patient is catheterized immediately before the operation. If curetage alone is

to be performed, it is unnecessary to shave the patient. For all other operations

it is desirable.

Operation.—Almost all operations upon the uterovaginal canal are most con-

veniently performed with the patient in the lithotomy position. In exceptional

cases, more especially for the closure of vesicovaginal fistulse, Sims' position or the

knee-chest posture is preferable. The standard operating tables are of convenient

height. If the operation is done in a private house, one of similar height should be

selected. The standard operating tables (Boldt, Baldwin) are supplied with

leg-holders. Those to which the feet are attached (Edebohls' pattern) are the

most desirable, as they do not interfere with the circulation in the legs. Portable

Edebohls leg-holders should be a part of the surgeon's kit when operating in

private houses. The operating table is covered with a sterilized pad, and upon this,

at the end of the table upon which the buttocks are to rest, is placed a Kelly rubber

perineal cushion. The buttocks rest securely upon the cushion, projecting slightly

over the edge of the table. The thighs are flexed upon the abdomen and the legs

upon the thighs, the feet being held by the leg-holders. Before the patient is put

upon the table, long, loose, sterilized canton flannel stockings are drawn over the

patient's legs. They should be long enough to extend well up the thighs. The arms

of the patient are folded across her chest and retained in this position by pinning

the sleeves of her gown and by drawing the skirt of the undervest well up over

the elbows. If the arms are allowed to hang over the edges of the table, pressure

palsy may develop. The nightgown is pushed up under the small of the back

al)ov'e the drainage cushion. The external genitals are again washed with soap

and water, the official green soap, to which enough water has been added to make

it liquifl, being the best for this purpose. The vagina is then thoroughly washed

out by filling it with the liquid soap and scrubbing it with cotton held in the fingers

or with a forceps and douching with water. When operations are done upon vir-

gins, forceps should be used and care taken not to rupture the hvmen. The vagina

and external genitals are then douched with formaldehyd solution 1 : 4000 (or

bichlorid solution 1 : 2000). A thorough cleansing of the vagina and external

genitals will require from three to five minutes. The legs of the patient and the

lower abdomen are then covered by wrapping each leg separately with a sterile

sheet. A sheet in which a central slit has Ijeen made is then placed between the
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Fig. 183.

—

Swedish HARo-TtuBBER Ball-and-socket Nozzle for
Irrigator.

thighs to cover the lower abdomen and the perineal region. Through the opening

the operation is performed.

Assistants.—For convenience and rapid work three, assistants are necessary

—

one to give the anesthetic, and one to stand on each side of the patient to help the

operator. A fourth will be required if the operator does not reach his own instru-

ments.

Irrigation.—Irrigation by a continuous stream of warm water directed over

the field of operation is the best

means of removing the blood,

leaving the field of operation

constantly under the eye of the

surgeon. Blood can be re-

moved by sponging either with

gauze or marine sponges, but

this process requires an addi-

tional amount of time and in general it is less satisfactory. A reservoir which can

be sterilized by boihng and which holds at least two gallons of water should be sus-

pended at an elevation of five feet above the operating table. The water is conducted

through a rubber tube to the field of operation. The flow may be regulated by a

glass douche nozzle and a hard-rubber stop-cock, or by means of the Swedish hard-

rubber ball-and-socket nozzle, or by means of the screw shut-off used by 111, of

Newark (Figs. 183, 184). The assistant to the right of the patient takes charge of

the irrigation, and keeps the field of operation free from blood. The assistant to

the left of the patient threads the sutures through the carriers

or directly into the needles, as may be preferred by the sur-

geon.

The surgeon may outline with a scalpel the area of denu-

dation in the various operations before removing the tissues

with scissors. This is especially important for the beginner.

For most plastic operations, with increasing experience, the

surgeon is enabled to gage the outlines of the operation

without the preliminary incisions. Bleeding is seldom an

important factor in plastic operations. At times small

arteries spurt. They should be caught with artery forceps;

but if these are in the way of the operation, they may he tied

with light-weight catgut ligatures. What is more troublesome

is venous oozing when the vaginal plexuses of veins are opened. Venous oozing

is usually best controlled by passing sutures under the bleeding area. Small arteries

may be controlled in the same way.

Suture Materials.—The suture materials for plastic surgery consist of silk,

silkworm-gut, catgut, and silver wire. Silkworm-gut sutures have largely taken

the place of silver wire. Both are excellent suture material for non-absorbable

sutures which must stand tension. Catgut, plain or chromicized, is used to approxi-

FlG. 184.

—

Ill's Screw
Shut-off for Irrigator.
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mate surfaces when tension is not a factor. Catgut has the advantage that it

does not require subsec{uent removal, a very important cjuahty in sutures for the

cervix, the anterior vaginal wall, and for the upper vaginal sutures in perineorrhaphy

when a series of plastic operations are performed at one sitting. Aside from the

discomfort to the patient and the loss of time of the surgeon in removing non-absorb-

able sutures under these circumstances, a freshly united perineum may be damaged

in removing sutures from the cervix or anterior vaginal wall. Fine silk and fine

catgut sutures are used for accurate approximation. Silk is used to make carriers

with which to introduce the various sutures.

Dressings after the Operation.—At the end of the operation the vagina and ex-

ternal genitals are douched to remove blood or blood-stains. By pressure against

the perineum and hypogastrium any water is forced out of the vagina. A small

strip of plain gauze is then inserted into the lower half of the vagina to act as a

drain, and also as a guide to the nurse in catheterization. The gauze is removed

at the end of two days. The vulva is protected by a sterilized gauze or cotton pad

attached to an abdominal bandage. Because of the difficulty in sterilizing the

ordinary T-bandage, it has been abandoned, and the vulvar pad is made to take

its place; the ends of the pad being attached to an abdominal band.

Formerly it was customary to use powders on perineal wounds. An applica-

tion of sterile boric acid is made to the fresh wound before the patient leaves the

operating room, but thereafter no powders are employed. Probably as good

results would be obtained if the boric acid were omitted.

The patient is dried with a towel before she leaves the operating table. She

is then placed on a stretcher and well covered with blankets for transportation to

her bed. It is a good rule to send a doctor with the patient from the operating

room to see her carefully placed in bed and that her condition is satisfactory. A
nurse or doctor should remain with every patient until she fully recovers conscious-

ness. If this duty is entrusted to a nurse, one of experience should be selected,

so that she will recognize dangerous symptoms should they arise. In rectal or

perineal operations it is unnecessary to restrict the movements of the legs after the

patient becomes conscious, as was formerly the practice. The patient may be

turned on her side if she wishes, but in general patients are more comfortable if

they are not permitted to toss or roll about.

After perineal operations the bedpan must be used for two weeks, and straining

at stool should be avoided. After cervical operations a stay in bed of from seven

to ten days is sufficient. The patient should be encouraged to void her urine vol-

untarily from the first in cervical operations. After perineal operations the catheter

is usefl every six or eight hours for two days. After curetage it is better to allow

a patient to sit up in bed for urination rather than to use a tatheter.

The external genitals are tlouched with formaldehyd solution (1 : 4000) after

urination or defecation, and at least four times in twenty-four hours. After the

second day a daily douche of two cjuarts of formaldehyd solution (1 : 4000) is

given. Some surgeons prefer to omit this douche unless a vaginal discharge
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appears. The nurse should use an aseptic technic and should be instructed to

insert the douche nozzle along the anterior or antero-lateral vaginal wall, in per-

ineal operations, and to use all due gentleness so as not to disturb the line of union.

A rough, awkward nurse has been known to thrust the douche nozzle through a

recently repaired perineum.

Catheterization.—Whenever catherization is required there is a definite risk

of causing cystitis. This is especially true when the catheter is used after operations

upon the pelvic organs which interfere with the circulation of the bladder. Cystitis

is most apt to occur in feeble patients and those having had extensive operations

involving the bladder walls, such as hysterectomy for cancer. Nurses should

be taught an exact aseptic technic for catheterization in order to minimize the

risk of causing cystitis, but experience has demonstrated that cystitis will occur

after catheterization in a considerable percentage of cases, no matter how rigid

the technic employed. The following is the technic for catheterization in use in

the Kensington Hospital for Women:

The nurse shall place in a sterile basin a dressing forceps, cotton balls, a bunch

of cotton, and a glass catheter, and add enough sterile water to cover the same.

This shall be boiled over the gas flame (or in a water-bath) for ten minutes. She

shall then disinfect her hands by scrubbing them for three minutes with soap,

water, and a sterile nail-brush. The finger-nails are then cleansed with a sterile

wooden nail cleaner, and the hands again scrubbed for three more minutes. The
hands are then soaked in formaldehyd solution (1 : 500) for two minutes. The
nurse shall then cool the boiling water in the basin by adding cold sterile water.

She shall then assemble and take to the patient's befl the things necessary for cathe-

terization: the above basin and apparatus which has been boiled, a sterile basin

containing formaldehyd solution 1 : 4000, a sterile basin containing formaldehyd

solution 1 : 500, a sterile basin or other sterile urinal to receive the urine, a sterile

basin containing sterile water, a sterile vulvar pad when needed, dry sterile cotton,

a sterile towel, a night candle or movable electric light, and a small bottle of sterile

liquid soap. She shall then place the patient in position for catheterization, and

cover her legs properly with a sheet, exposing the vulvar region. She shall then

remove the vulvar pad, if present. She shall then wash her hands with sterile

soap and sterile water, and dry them with a sterile towel. She shall then soak

her hands for two minutes in formaldehyd solution (1 : 500). The nurse shall

then separate the labia with the thumb and index-finger of her left hand, the tips of

which shall be wrapped in cotton squeezed out of formaldehyd solution (1 : 4000).

She shall then wash the vulva and region of the urethra with formaldehyd solu-

tion (1 : 4000) with a bunch of cotton held in her right hand. She shall then

wash the urethral orifice with formaldehyd solution (1 : 4000), using cotton balls

held in the dressing forceps, during this time keeping the labia well separated.

She shall then take the catheter from the basin in which it has been boiled, grasping

it by the extreme outer end (taking care not to touch it anywhere else), and pass it

gently through the urethra into the bladder. The urine shall be received in a
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sterile basin or urinal. When the urine ceases to run, the nurse, holding the cathe-

ter between the index and middle fingers, shall place her thumb over the end of

the catheter, so that when the catheter is drawn the urine shall not dribble over the

perinemn. Care shall be taken to withdraw the catheter gently, lest the urethral

or bladder mucous membrane be caught in the eyes of the catheter. Should it

be evident that the catheter is caught, the thumb shall be removed from the end of

the catheter and the catheter gently rotated or pushed further into the bladder, all

care being taken in these manipulations. When the catheter is free, the thumb

shall be placed again over the end of the catheter and the catheter withdrawn gently.

The nurse shall again wash the urethral region and perineum with cotton and for-

maldehyd solution (1 : 4000) and dry the vulva with dry cotton. In cases recjuiring

it, a sterile vulvar pad shall now be applied. Time will be saved if two nurses

are employed instead of one. One can boil the apparatus and assemble the neces-

sary materials and place the patient in position wdiile the other disinfects her hands.

The non-sterile (assistant) nurse shall remove the vulvar pad, if present, taking

care not to touch the patient. In this case it will be sufficient for the non-sterile

(assistant) nurse to wash her hands thoroughly with soap and water and a brush for

three minutes after placing the apparatus on the gas flame to boil and before as-

sembling the materials needed for catheterization. When two nurses are employed,

the basin of sterile water, the basin of formaldehyd solution (1 : 500), and the

bottle of sterile licjuid soap need not be assembled. When two nurses are em-

ployed, the sterile nurse shall take care to touch nothing which is not sterile, and

the non-sterile (assistant) nurse shall take care not to touch the inside of any of the

sterile apparatus, and not to infect the patient by touching her. After use, the

catheter shall be washed and placed in a jar of formaldehyd solution (1 : 500),

which solution shall be changed daily. The forceps shall be cleansed and wiped

dry, and put with other instruments for sterilization.

The rubber catheter possesses the advantage that it is less apt to cause trauma

of the urethra and bladder. In the case of impacted tumors at times the use of

the rubber catheter is essential, as the glass catheter cannot be made to enter the

bladder with safety.

Care of the Bowels.—On the afternoon of the day following the operation

1 or 2 grs. of calomel should be administered in divided doses, followed the next

morning by citrate of magnesia solution, Epsom salts, or Seidlitz powders, and if

necessary later by an enema. A convenient formula is a concentrated preparation

of solution of citrate of magnesia, 4 oz. of which is equivalent in strength to the

usual bottle of citrate of magnesia solution. This may be given in doses of 1 to

2 oz. until the bowels are moved. The following is a favorite formula for the

administration of Epsom salts : Magnesii sulph. oij. acid, sulphur, aromat. n\v, syr.

zingiberis f 5 ij , aquie f o ij- This amount, or double the amount, may be given every

two or three hours until the bowels move. If the stomach is intolerant, such pills

as pill cascara cathartic comp., or pill aloin, strychnin, and belladonna, may be given,

every three hours instead of the solution. Castor oil, when the stomach is tolerant,
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is probably the most efficient purgative. The action of the purgative may be

hastened by the adminstration of a soapsuds enema containing 1 to 4 drams of tur-

pentine. When the bowels are once thoroughly opened, they should be moved

daily by means of mild laxatives, assisted if necessary by enemas.

Diet.—No food is given until the patient desires it. After from twelve to twenty-

four hours the patient will usually take small amounts of liquid diet. Albumin

water, broth, clear tea, coffee, or milk, are usually well borne at this time. From

the third to the tenth day light soft diet is best. "When the patient's appetite de-

mands it, full diet may be given. An exception to this rule should be made in

complete rupture of the perineum. In such cases the diet is limited for at least

a week to those substances which do not leave a residuum in the bowels, such as

albumin water, strained broth, fruit juices, tea and coffee.

Care of the Wound.—The aseptic care of plastic wounds is a part of the

training of all well-regulated training schools for nurses. The principles involved

are that all objects capable of conveying infection shall be kept from contact with

the wound. Neither the surgeon nor the nurse shall touch the wound with the

hands in subsecjuent dressings. Discharges are removed by irrigation or by means

of cotton and sterilized forceps. The nurse must never dress the wound without

first disinfecting her hands. The nurse must be taught to separate the labia with-

out making undue tension upon the sutures.

The question of irrigation of the wound and vaginal douches has already been

discussed.

The Relation of Hospital Apparatus and the Technic of Nurses to the

Infection of Wounds.-—Infection from the nurse's hands of the field of oper-

ation, of the region of the urethra in catheterization, and of wounds more

especially in plastic operations, has happened very frequently in the past, and

is a matter of such importance that it should receive more attention on the part

of those in charge of hospitals than is the case. The fact is well known "that it is

impossible to disinfect the hands by any known means when they are infected

with virulent microorganisms until at least two days have elapsed. This was

taught surgeons by the many cases of septic peritonitis which followed a failure

to observe this rule before the introduction of rubber gloves. The same is true

of the hands of nurses, and yet, until the present time, no adequate precautions

have been taken to meet this situation. Surgeons have learned to avoid trouble

by keeping their hands away from septic matter. Dirty dressings are made
by others, and rubber gloves are worn by the surgeon to prevent his skin from

coming in contact with septic matter. On the other hand, the nurse con-

stantly handles septic objects, and therefore her hands presumably are constantly

infected.

The chief sources of contamination of nurses' hands are the handling of bedpans

and douche-pans, which in most hospitals are either not disinfected at all or else

very inadequately; the handling of septic dressings in carrying them from the

patient to the cans in which they are collected ; the handling of objects in the wards
VOL. I.—23
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and the rooms of the patients upon which disease germs settle. In the Kensington

Hospital for Women, to meet this situation, a sterilizer in which douche-pans and

bedpans can be boiled by means of

high-pressure steam has been in-

stalled upon each floor, and these

articles are disinfected at least once

every day.' Also in each diet kitchen

an instrument sterihzer has been

installed similar to those used in

operating rooms, so that the appa-

ratus of the nurses can be sterilized

as adequately as that used by the

surgeon (Figs. 185, 186). In addi-

tion, regulations are in force that

bedsteads, the tops of articles of

furniture, and the door-knobs, the

rooms and shelves in which the ap-

paratus of the nurses is stored, are

disinfected every day by washing the

same with formaldehyd solution;

and in the toilet rooms sterile nail-brushes and wooden nail cleaners are provided,

with proper regulations for the mechanical cleansing and disinfection of the nurses'

hands. By these means, together with a rigid disinfection of bath-tubs before patients

Fig. 185.

—

Insthument Sterilizer.

Fig. 186.

—

Bedpan and Douche-pan Sterilizer.

are bathed in them, it is sought to prevent the conveyance of infection by way of the

nurses' hands to the field of operation, to the urinary tract, and to wounds of patients.

'Noble, Charles P.: "The Relation of the Technic of Nurses and of Hospital Apparatus
to the Healing of Wounds," Annals of Surgery, 1906, vol. xhv, p. 431.
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Some Useful Instruments for Plastic Surgery.—Certain instruments use-

ful in plastic surgery not shown elsewhere will be illustrated here. Fig. 187 illus-

trates the Reiner needle-holder as modified by the author. This instrument is so

satisfactory that I have named it the "perfect needle-holder."^ The original Reiner

was so modified that the handle fits a man's hand comfortably and the beak of the

instrument is so tapered that it will hold either light or heavy needles without break-

ing. For the use of curved needles it leaves little to be desired. Fig. 188 illustrates

a forceps with a shde catch which has been so long upon the market that the name of

its inventor is forgotten. This forceps is most useful in removing sutures, especially

from the uterovaginal tract, and also in making dressings and removing packing.

Fig. 189 illustrates Bozeman's sigmoid curved uterine scissors. These scissors are

useful for plastic operations upon the vagina, especially vesicovaginal fistulse, and

Fig. 187.

—

The Perfect Needle-holder
Noble's modification of the Reiner needle-holder.

for the removal of sutures. They are most useful for opening through the pos-

terior culdesac into Douglas' pouch when vaginal drainage is indicated either after

abdominal operations or in the treatment of pelvic abscess. Fig. 190 illustrates

Sims' blunt-pointed uterine scissors. This instrument has the same uses as Boze-

man's model, but the sigmoid curve of the latter frequently adds to its usefulness. A
special size of the Sims speculum is practically indispensable for the removal of

sutures from the vagina. The dimensions of the blade should be as follows:

The large blade should be 9 cm. in length and 2 cm. in breadth: the small

blade should be 8 cm. in length and 1 cm. 4 mm. in breadth.

Removal of Sutures.—External sutures may be removed from the perineum at

the end of one week. It is best to remove such sutures as are cutting. In case of

' Noble, Charles P.: "The Perfect Needle-holder," Ann. Gyn. and Paediat., March, 1894.
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infection the sutures may require removal at any time. Tlie vaginal sutures in peri-

neal operations may be removed from the twelfth to the fourteenth day. In complete

rupture of the perineum, if the sutures are not cutting, those through the sphincter

muscle should not be removed before the tenth day. If silkworm-gut sutures are

used in the cervix or anterior vaginal wall, they may remain in place almost indefi-

nitely; and, if a series of operations has been done, they should not be removed

earlier than three or four weeks following the operation, in order to permit of sound

healing of the perineum.

The superficial silk suture or sutures in the ordinary perineal wound may be

removed without changing the position of the patient, but for sphincter tear opera-

tions or for the removal of vaginal sutures the patient should be placed across the

bed or on a convenient table in a good light. If the natural light is insufficient, a

movable electric light with reflector sliould be employed. A vaginal douche should

be given immediately before removing the sutures, in order that the parts may be

Fig. 188.

—

Slide Catch Dressing Forceps.

Fig. 189.

—

Bozeman's Sigmoid Curved Uterine Scissors.

Fig. 190.

—

Sims' Blunt-pointed Uterine Scissors.

free from discharges. The patient should be in the lithotomy position, with the

thighs flexed on the abdomen and the knees supported by a nurse. A special

small-sized Sims speculum is inserted under the anterior vaginal wall. No attempt

should be made to expose the entire line of suture, fiut merely to expose one suture

at a time. The lowest suture is caught up with forceps and drawn upon until the

knot is exposed. One blade of the scissors is slipped under the loop of suture and it

is cut at one side of the knot and withdrawn. Counter-pressure may be made with

the flat side of the scissors when the suture is drawn upon. By exposing one suture

at a time there is usually but little trouble in removing them. Touch affords

more certain evidence than vision that all of the sutures have l)een removed.

In removing sutures from the rectum in complete sphincter tear operations,

the patient should be put in the Sims position. A narrow special Sims speculum

may be inserted into the anus and the sutures removed in the same manner as de-
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scribed for vaginal sutures. At times this is unnecessary, as the rectal sutures are

very superficial and not infrequently they have become loosened by the tenth or

twelfth day and can be removed by gentle traction without cutting the loop. In

other cases slight traction exposes the loop without the use of the speculum. It is

essential to avoid undue traction on the sphincter with the speculum.

Care must be taken in removing sutures not to cut off both sides of the loop

below the knot, as a suture thus left in the tissues will invariably cause irritation

and sooner or later a sinus, which will persist until the suture itself is removed.

Rest and Tonic Treatment.—For a simple curetage it is sufficient to have

the patient remain in bed from five to seven days. By this time the process of

restoration of the endometrium is well advanced. The patient may be discharged

two or three days after she leaves her bed, with instructions to avoid active exercise

for a week.

After operations upon the cervix the patient should remain in bed from a week

to ten days, and should avoid active exercise for at least another week.

After perineal operations, especially those involving the levator ani muscle

and the pelvic fascire, in which there is loss of support of the pelvic viscera, the

patient should remain in bed at least two weeks, and in cases of procidentia in

which a series of operations have been done a longer stay in bed is preferable.

Such a patient should be advised to keep off her feet and to avoid lifting or strain-

ing for several weeks after leaving her bed, as wounds do not become solidified for

at least eight or ten weeks. The percentage of failure to cure hernia of the pelvic

contents will be increased or diminished, after well-performed operations, as this

practice is adopted or neglected. The tendency of hospitals is to make the stay

of poor patients too short and to hurry them home to make room for other patients.

This is unfortunate so far as the result of the operation itself is concerned, and also

as neglecting an opportunity for tonic and supporting treatment which so many
hospital patients require.

Special care is needed after operations for complete rupture of the perineum

until sound healing of the sphincter has been obtained. A laxative, such as castor

oil, compound licorice powder, or sulphur, should be prescribed for several weeks

in order to secure one or two soft stools daily until all danger of overstretching

the new cicatrix has passed.

AVhen neurasthenia and nervousness are prominent complications, the post-

operative period is the most convenient time to institute curative treatment. The
typical or modified rest cure should be prescribed and every effort should be made
through the patient's family to relieve her mind of responsibility and anxiety.

As a general rule, sexual relations should be prohibited for ten weeks after

plastic operations involving the perineum.

Hemorrhage Following Operation.—Hemorrhage following plastic opera-

tions upon the uterovaginal canal is a rare accident. In my experience it has usually

come from the endometrium, once from a vessel in the cervix, and a few times from
a vessel in the perineum. The most alarming hemorrhage coming under my obser-
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vation followed a curetage of the cervix. The curetage loosened without remov-

ing a small polyp, and during the succeeding night an almost fatal hemorrhage

occurred. It was arrested by firm packing. Packing of the upper vagina has

sufficed to control all hemorrhages after plastic operations coming under my obser-

vation, with one exception. In one case it was necessary to resuture the cervix.

In case of hemorrhage the patient is put arcoss the bed or on a table in the

lithotomy position with a good light on the parts. The vagina is washed free from

clots. A narrow-bladed Sims speculum is then introduced to elevate the anterior

vaginal wall, and a search is made for the bleeding point by cleansing the wound with

cotton pledgets. If the bleeding point is found, it should be secured by passing

a suture to control the flow. If the blood comes from the uterus, a tampon of

sterilized cotton, preferably non-absorbent, should be tried, to make pressure upon

the cervix and upper vagina. Should this not control the bleeding, the cervix

must be exposed even at the expense of injuring the perineal operation. A tight

pack in the upper vagina, carefully applied, does not often interfere with the union

of the parts.

Infection.—The symptoms of infection following plastic operations upon the

uterovaginal canal are like those from an infected wound elsewhere. Infection

following plastic operations is a rare accident and occurs in probably less than 1

per cent, of the cases. The symptoms usually appear in about a week, occasionally

as early as the third day. Fever is usually present and there is more or less pain.

In the stage of exudation, hot packs of sterile boric acid solution or formaldehyd

solution ( 1 : 10,000) should be frecjuently applied to act as a poultice. If the suture

tracks are infected, the sutures should be removed. As soon as pus has formed

it should be evacuated, and if an error is made it should be upon the side of early

incision. Early incision will forestaU the infiltration of the wound with pus and

will often prevent the failure of an operation. The incision may be made through

the ischiorectal fossa, the perineum, or the vaginal wall, depending on the location

of the exudate.

A rare accident is an abscess of one of Bartholin's glands, the exciting cause of

which being the traumatism of the operation. In this case an incision should be

made directly into the abscess cavity as far away as feasible from the field of oper-

ation.

Diffuse phlegmonous inflammation may follow infection of the perineum, lead-

ing to septicemia and death. Three such cases have come under my observation

—

one in consultation practice, two in my own work. In the first case phlegmonous

inflammation followed the removal of a cyst of Bartholin's gland. The patient

died of septicemia and septic pleurisy. In my own cases the first died of septicemia

and septic pleurisy, the second of septicemia.

Free incision of the abscess, free douching, and careful attention to the granulat-

ing wound, often give a surprisingly good result when infection of the perineal

wound has occurred.
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DILATATION OF THE CERVIX UTERI.

By dilatation of the cervix uteri is meant the artificial increase of its caliber

by means of instruments.

The cervix is usually dilated by means of metallic branched dilators, working

more or less upon the principle of the glove-stretcher; and this type of dilatation is

that which will be described in detail. The cervix is dilated also by means of grad-

FiG. 191.

—

Ellinger Dilator.

Fig. 192.

—

Goodell Light Uterine Dilator.

Fig. 193.

—

Laminaria Tent.

Fig. 194.

—

Goodell Heavy Uterine Dilator.

uated sounds used in the same manner that urethral sounds are employed to dilate

a stricture of the urethra. As in my judgment this method of dilatation possesses no

advantages over rapid dilatation by means of branched dilators, and, on the con-

trary, is more apt to result in perforation of the uterus, it will not be described further.

Various forms of tents made of sponge, laminaria, tupelo, and slippery elm, were

employed largely in former years. In the preantiseptic era the use of such tents
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was followed frequently by metroperitonitis, and as a result the practice fell into

disfavor. Tents have been employed by various authorities of recent years (among

others by jNIontgomery) , and those who have used them claim that the former bad

results attributed to the use of tents were really due to the lack of asepsis prevalent

at the time this practice was in vogue. Laminaria and tupelo tents are recommended

especiaUy in those cases in which it is tlesired to dilate the

cervix sufficiently to introduce the finger and to palpate the

interior of the uterus (Fig. 193).

In addition to the branched dilators of the Elhnger type

(Fig. 191) or of this type as modified by Goodell (Figs. 192,

194), in which rapid dilatation is secured by compressing the

handles of the instrument manually, or by means of a screw

attachment, another type of metallic dilator has been intro-

duced by Schatz, called a " metranoikter," in which the dilat-

ing force is supplied through the action of a spring. The

instrument of Schatz has two l)ranches. Hirst has modified

the instrument (Fig. 195) so that it has three branches.

This instrument can be employed under the same conditions

Fig. 195.

—

Hirst-Schatz Metranoikter.

for which the usual dilators are employed, more especially when full dilatation is

desired; as, for example, when dilatation is used as a preliminary to the palpation

of the interior of the uterus. According to Norris, one of the most, if not the most,

useful applications of the instrument is in the treatment of incomplete abortion.

He states that when abortion is incomplete and the cervix but slightly dilated, so

that the manual removal of the decidua or of the placenta is difficult or impos-
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sible, if the metranoikter is introduced under full aseptic precautions and allowed

to remain for twelve hours, more or less, that as a result the cervix is widely dilated,

so that one or more fingers can be introduced readily within the uterus and the

retained placenta or secundines easily separated and removed. If this recom-

mendation of Norris proves as satisfactory as it is logical, it will add greatly to

the facilities of the trained practitioner in deahng with incomplete abortion.

Indications.—Dilatation of the cervix is indicated whenever it becomes neces-

sary to explore the interior of the uterus, and in non-puerperal women when it is

necessary to curet the uterus or to practise intrauterine irrigation. In puerperal

cases it is indicated in incomplete abortions. Dilatation of the cervix is indicated

for the cure of dysmenorrhea due to obstruction to the flow of menstrual blood;

also as a preliminary step in curetage for the cure of dysmenorrhea when due to

endometritis.

Contraindications.—The position of the uterus and the condition of the

appendages should be determined before a dilata-

tion is performed. The cervix should not be dilated

in cases in which there is a pelvic peritonitis, an

ectopic pregnancy, a pyosalpinx, or a pelvic abscess,

unless the procedure is to be followed immediately

by whatever operation may be necessary for the

relief of the condition. Dilatation of the cervix

should be done only under strict aseptic precautions,

and should ' not be looked upon as a trifling pro-

cedure. The practice of dilating the cervix in the

physician's office and allowing the patient to go

about subsecjuently is reprehensible.

The preparation of the patient for operation is ^
^ ^ A ^ Fig. 196.

—

Edebohls Self-retaining
considered on page 347. Speculum.

Operation.—The perineum and posterior vagi-

nal wall, except in virgins, are retracted with an Edebohls self-retaining speculum

(Fig. 196), thus exposing the cervix, which is grasped at the anterior lip with a pair of

double tenaculum forceps (Fig. 29) and pulled down gently toward the vulva. In

virgins the cervix is grasped with a pair of double tenaculum forceps guided by a

finger introduced into the vagina, and pulled down to the vulva. A small Ellinger

dilator is then introduced within the external os and passed gently up into the

uterus. The dilator must never be pushed through obstructions, but manipulated

gently by them, turning the point of the instrument in different directions until it

will pass through the internal os. After moderate dilatation the Goodell corru-

gated dilator is introduced and the dilatation continued. In dilating the cervix

pressure should be made in all directions, as is done in stretching the finger of a

glove, and not merely from side to side.

Dilatation of the cervix is usually followed by curetage and irrigation of the

cavity of the uterus. When curetage is not indicated, it is best to irrigate the
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uterus or to wipe out its cavity with gauze. Irrigation of the uterus is best carried

out ])y means of the Fritsch-Bozeman return-current intrauterine irrigator (Fig.

43).

After-treatment.—The patient remains in bed at least four days and is given

a daily vaginal douche of two quarts of formaldehyd solution, 1 : 4000.

Prognosis.—Under typical conditions the operation is a safe one and should

be followed by prompt recovery. It may be followed by a fatal termination.

When this is the case, it is due either to perforation of the uterus, to infection due to

lack of asepsis, or to faulty diagnosis, by which a septic focus preexisting in the

pelvis is overlooked. (For a further consideration of these risks see section on the

Prognosis of Curetage.)

I have never employed a tent for dilatation of the cervix, but would not hesitate

to do so if I desired to palpate the interior of the uterus. The field of usefulness

of the tent is limited to the class of cases in which the presence of a small

submucous fibroid is suspected, or in which curetage has failed to arrest bleeding

from the uterus, and when very exact knowledge as to the condition of the uterine

mucosa is advisable. If used, the tents should be sterilized by the method of dry

heat, and should be introduced under full antiseptic precautions.

The metranoikter can be used under the same conditions, and also in the treat-

ment of incomplete abortion.^

CURETAGE OF THE UTERUS.

By curetage of the uterus is meant the scraping of the uterine mucosa.

The curet was invented by Recamier. The first mention of the instrument is

found in the "Annales de Therapeuticjue," 184G, vol. iv, p. 182, in a critical edi-

torial review. Recamier probably invented the instrument about 1845.^ Re-

camier's curet was a species of scoop. The sharp curet was introduced by J.

Marion Sims. ^ The dull curet was introduced by T. Gaillard Thomas.* Numer-

ous modifications of the sharp and of the dull curet have been made by various

surgeons.

Indications.—The indications for curetage occur in two classes of cases

—

puerperal and non-puerperal. In puerperal cases the curet is used to remove

retained secundines from an incomplete abortion, a miscarriage, or when pieces

of membrane remain after labor ; also in certain cases of puerperal sepsis and puer-

peral sapremia when a thorough cleansing and an effort at disinfection of the

birth canal is called for. In non-puerperal cases curetage is performed to remove

the uterine mucosa in endometritis and glandular hypertrophy; to secure pieces of

' Hirst, B. C: "Text-ljook of Diseases of Women," 190.5, pp. .39, 702.
'" Memoires sur les productions fibreuscs et fongueuses intrauti'rines," L'Union niedicale, •

18.50, vol. iv, .Juin 1, p. 27,5.

' Sims, J. Marion: "On a New Form of Curette for the Removal of Uterine Fungoid Granula-

tions," Trans. London Obstet. Soc, 186.5, vol. vii, p. 72.

* Thomas, T. Gaillard: "Diseases of Women," Phila., 1880, p. 3.50.
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tissue for microscopic examination in suspected cases of carcinoma of the body of

the uterus ; to remove the suppurating mucosa and usually cancerous tissue in pyo-

metra; to remove necrotic tissue from the carcinomatous uterus when the disease

has advanced beyond the stage in which a hysterectomy is indicated; and in

particular instances as a temporizing procedure to check hemorrhage due to a

fibromyoma of the uterus associated with grave anemia, in order to permit the

patient to recuperate before submitting her to a radical operation.

Retained Secundines.—A patient suffering from retained secundines gives a

history of pregnancy of one or more months' duration, followed by a history of

abortion or miscarriage. This is followed either by discomfort in the region of the

uterus or by irregular discharges of blood from the uterus. Upon digital exami-

nation the external os is usually patulous, the cervix soft and enlarged, the body of

the uterus enlarged, soft, and somewhat tender. If infection has taken place, the

temperature may be slightly elevated or very high. In cases without infection the

temperature is normal.

In emptying the uterus when pregnancy has advanced beyond the tenth week,

the retained material should be separated from the walls of the uterus by the finger,

and the curet should be used only for the purpose of removing softened decidua and

shreds, or pieces of tissue already separated by the finger. These procedures should

be carried out under the influence of general anesthesia. Great care and gentleness

should be exercised in cureting a puerperal uterus, as the curet may easily perforate

the wall of the organ, and in septic cases produce a general peritonitis.

The indiscriminate use of the curet in cases of puerperal infection has done much
harm, especially in streptococcus infection. In this type of puerperal infection the

curet has a very limited field. If the sharp curet is used vigorously and the under-

lying protecting layer of white blood-cells is broken up, fresh infection is invited

and the prognosis of the disease rendered much worse. In this type of infection,

if the curet is used at all, only the superficial necrotic tissue should be removed, and

for this purpose a large dull curet should be employed.

(For a further consideration of the use of the curet in puerperal cases, the reader

is referred to the chapter upon Operations for Puerperal Sepsis.)

Acute Endometritis.—Acute infection of the uterine mucosa is due to infection

following abortion, miscarriage, or labor; gonorrheal infection; operative trauma-

tism with infection; attempts at producing abortion; the use of tents; and the

exanthemata.

Symptoms.—Pain, or more usually discomfort, in the region of the uterus

referred to a suprapubic region and to the sacral region is usually present. Reflex

disturbances of the bladder characterized by frequent micturition may be prominent

symptoms. The temperature may be normal in non-puerperal and very high in

puerperal cases. The discharge from the cervix is increased, becomes puriform,

and is sometimes streaked with blood. Digital examination shows the external os

more patulous than normal, the cervix enlarged and softened, and the body of the
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uterus enlarged and tender. The diagnosis is made from the history and from the

digital examination and inspection through the speculum.

The treatment of acute endometritis, as a rule, is general and medical in its

character, and is considered elsewhere in this book under appropriate headings.

In puerperal cases the curet is employed with advantage to remove necrotic

shreds, membranes, and putrid blood-clots, in conjunction with or preferably sub-

sequent to the manual removal of foreign substances with the finger, in all cases in

which the fingers can be introduced under general anesthesia. In puerperal in-

fection due to the streptococcus curetage is contraindicated. The dull curet may

be employed to remove necrotic shreds and decidua if care is taken not to break down

the underlying layer of white blood-cells.

Acute endometritis due to gonorrhea, to infection following operations, to the

use of tents, and to the exanthemata, should be treated medically. Curetage is

contraindicated under each of these conditions.

Chronic Endometritis.—Authorities differ radically concerning the nature and

frequency of chronic endometritis. Kelly and CuUen hold that chronic endome-

tritis is a rare disease, basing their conclusions upon the results of the microscopic

study of endometrial tissue removed with the curet in about one thousand cases.

They divide endometritis into the acute and chronic forms and have no subclassifica-

tion. They hold that what is commonly called endometritis is usually either hyper-

trophy of the mucosa, edema of the mucosa, or atrophy of the mucosa associated

with senile involution of the uterus. Inflammation is often associated with retained

secundines, but such cases are not diagnosed as endometritis. In the last forty re-

ports upon cases diagnosed clinically as endometritis from the pathologic labora-

tory of the Kensington Hospital for Women the diagnoses returned were as follows:

Endometritis, glandular 20

interstitial 10
"

universalis (combined) 1

"
polypoid 3

"
decidual 3

"
suppurative 2

"
tuberculous 1

Of these forty cases, twenty would be called glandular hypertrophy under the Johns

Hopkins classification. The polypoid and decidual cases would also be classified

otherwise. A reasonable classification of chronic endometritis is into the glandular,

the interstitial, and the combined varieties. Tuberculosis of the endometrium may
well be classified as a separate disease.

From the standpoint of etiology, gonorrheal and puerperal infections are the

chief causes. Kelly holds that the reason chronic corporeal endometritis is rare is

that the acute variety tends to spontaneous recovery. This is my own opinion,

provided the Fallopian tubes escape infection, and provided also that the uterus is in

its proper position, so that the pelvic circulation is not interfered with. On the
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other hand, in the presence of infection of the Fallopian tubes and displacement

of the uterus, with interference with the pelvic circulation, chronic corporeal endo-

metritis tends to persist.

Chronic endometritis is a late stage of acute endometritis, and it is due to the

same causes. It may be due also to passive congestion caused by malpositions

of the uterus, tumors, or diseased adnexa. This statement would be controverted

by those who hold that all inflammation is due to infection, and such cases would

be classified hj them as instances of hypertrophy and sclerosis of the endometrium.

The relation of endometritis to polyps and the relation of senile atrophy to endome-

tritis are questions which deserve further study.

Chronic cervical endometritis is a frequent disease. Its usual cause is gonorrhea,

and it tends to persist until cured by the removal of the infected glands by curetage

or amputation of the cervix.

Symptoms.—Chronic endometritis may give rise to pelvic pain or discomfort,

backache, headache, or other disturbances of the nervous system, to menstrual dis-

turbances, to leukorrhea, to more or less disturbance of the general health, and to

sterility. Discharge from the corporeal endometrium is usually thin in character,

while that from the cervix is apt to be thick and ropy. The color of the discharge

depends upon the presence of pus and blood. INIany women have a free leukorrheal

discharge from the uterus which is not due to endometritis. This occurs especially

in run-down women with poor nutrition and a poor circulation. The clinical diag-

nosis must be made from the symptoms, and will necessarily be a provisional diag-

nosis, to be corrected by the results of microscopic examination of the scrapings.

Treatment.—The most effectual treatment for chronic endometritis is curetage.

Curetage is contraindicated when infection of the adnexa exists as a complication.

Complications, such as diseased adnexa, displacement of the uterus, lacerations of

the cervix and perineum, must receive appropriate treatment. Chronic cervical

endometritis may be cured by curetage in the milder cases, but in those associated

with marked cystic degeneration amputation is often necessary.

Glandular Hypertrophy of the Uterine Mucosa.—The cause of this condition

is not known. It occurs not infrequently in virgins at or shortly after puberty,

and may give rise to excessive menstrual bleeding. It occurs when the uterus is

normal in size and position, as well as when malpositions and myomata exist. It

IS usually diagnosed clinically as endometritis. At times it causes an annoying

leukorrhea, at other times menorrhagia. In such cases curetage should be per-

formed.

Mucous Polypi.—A mucous polyp is a localized outgrowth of the uterine

mucosa. The cause of this disease is unknown. Polypi may give rise to no symp-

toms or may cause leukorrheal discharge or uterine hemorrhage. Curetage is the

appropriate treatment.

Pyometra.—In pyometra the curet is used after dilatation of the cervix and

irrigation of the uterus to remove the suppurating mucosa and usually portions of

cancerous tissue. Pyometra is almost invariably due to cancer. I have seen one
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case of suppurating hematometra due to imperforate vagina and one case arising in

an elderly woman who had worn a pessary without having it removed for eleven years.

As a rule, the curet and irrigation are used in pyometra to get rid of the pus pre-

liminary to hysterectomy for cancer.

Cancer of the Body of the Uterus.—Curetage is performed in this condition

to secure pieces of tissue for microscopic examination; rarely to check hemorrhage,

in order that the patient may recuperate before under-

going radical operation; and in cases when pyometra

is present to eliminate the pus, in order that the field

of operation may not be contaminated when the radical

operation is performed at a subsequent sitting.

Cancer of the Cervix.—In cancer of the cervix

197.

—

Recamier's Double-
ended Curet.

Fig. 19 -Thomas' Dull Curet. Fig. 199.

—

Sims' Angular Sharp

Curet.

the curet is used to secure pieces of tissue for microscopic examination ; to remove

necrotic cancerous tissue in order to lessen the danger of infection in the perform-

ance of a hysterectomy; and to remove as much of the cancerous tissue as possible

preliminary to cauterization in cases in which the disease is too extensive for a com-

plete hysterectomy.
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Fibromyoma of the Uterus.—Curetage may be performed in certain cases of

fibromyoma of the uterus in which continued hemorrhage has produced marked

anemia and prostration, in order that the patient may recuperate sufficiently to

undergo a radical operation. The following case

is a typical illustration: Miss E., aged forty-five,

suffering from fibromyomata of the uterus, had bled

so profusely for several months that when she came

under my care examination of the blood showed but

10 per cent, of hemoglobin and but 2,32.5,000 erythro-

cytes. A thorough curetage checked the hemorrhage,

there was .5.5 per cent, of hemoglobin and .3,770,000 erythrocytes. Supravaginal

hysterectomy was performed, and the patient made an uneventful convalescence.

Fig. 200.

—

Kelly-Sims' Sharp Angu-
lar CuRET WITH Serrated Edge.

At the end of three months

Fio. 201.

—

Noble's Cutting Curet Forceps. Fig. 202.—Sims' Sharp Curets. Six Sizes.

In cases of submucous fibromyoma curetage should not be done, as all the

mucous membrane cannot be removed, and therefore curetage will not control the

hemorrhages from the uterus. A more serious objection to curetage is that the
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capsule of the tumor may be wounded by the curet and the tumor may become

infected and necrotic.

Contraindications.—The position of the uterus and the condition of the

appendages sliould ))e determined Ijefore a curetment is performed. The uterus

should not be cureted in cases in which there is a submucous fibroid, a pehic

peritonitis, an ectopic pregnancy, a pyosalpinx, or a pelvic abscess, unless the pro-

cedure is to Ije followed immediately by whatever operation may be necessary

for the relief of the condition. A curetment should be done under strict aseptic

and antiseptic precautions and not looked

upon as a trifling procedure which may be

done without special care. The practice of

performing curetage in the physician's office,

and allowing the patient to go about subse-

quently, is especially reprehensible.

Operation.—The preparation of the pa-

tient is considered on page 347.

Curetage should always be preceded by

dilatation of the cervix, for the technic of

which see page 359. The uterine cavity

should be cureted carefully and thoroughly.

It is best to use carets of various sizes and

shapes rather than a single curet. For the

non-puerperal uterus the most efficient curet

is the Sims angular sharp curet, with either

a plain or a serrated edge (Figs. 199, 200).

This form of curet will remove the superficial

layers of the mucosa more thoroughly and

rapidly than any other. It should be fol-

lowed by a curet with a broader blade (Fig.

202) in order to remove the irregularities left

by the narrower instrument. The mucous

membrane of the fundus is best removed with

a pair of curet forceps (Fig. 201). When the

endometrium has been removed thoroughly,

as indicated by the grating sensation conveyed

to the hand by the impact of the curet upon the muscidaris, the uterine cavity is

irrigated with sterile water through a Fritsch-Bozeman return -current uterine

irrigator (Fig. 43). The vagina is then dried out and a sterile pad applied to

the vulva.

In cureting the puerperal uterus special care must be taken not to perforate its

walls, which are soft and frangible. As indicated elsewhere, in the presence of

infection the employment of the curet is of doubtful value. When infection is not

present and when the cavity of the uterus contains remnants of placenta or decidua,

Fig. 203. — Hirst's

Curet for the
Puerperal Uter-
us.

Fig. 204.—N on le' s

Dull Curet for
THE Puerper.\l

Uterus.
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these should be separated with the finger, and then the uterus should be cureted

lightly with a dull curet (Fig. 203 or 204).

It is unnecessary to pack gauze into the uterine cavity after curetment, except in

rare cases which bleed profusely after the operation, and in certain puerperal cases

in which the presence of the gauze is desired to stimulate contraction of the uterus.

When introduced, it should be removed after twenty-four hours.

After-treatment.—The patient remains in bed about one week; is given a

daily vaginal douche of two quarts of formaldehyd solution (1 : 4000); and the

external genitals are irrigated after each defecation or urination with formaldehyd

solution (1 : 4000). The first two or three days following the operation the vulva

is covered with a sterile pad. Liquid diet is given until the patient's appetite re-

turns, when it can be rapidly increased to full diet.

Prognosis.—Under typical conditions the operation is a safe one, and should

be followed by prompt recovery. It may have decided dangers and he followed by

a fatal termination.

Should the uterus be perforated during the operation, two lines of treatment may

be carried out—either to pack the cavity of the uterus with gauze and allow the

opening to close spontaneously, or to open the abdomen and suture the rent. The

latter procedure is rarely necessary, but should be done when there is evidence of

free hemorrhage into the abdomen, when any of the abdominal viscera have been

injured, and when the contents of the uterus are known to be septic. When the

operator suspects perforation of the uterus, the point should be settled by careful

exploration of the uterus with a sound. In cases of perforation, irrigation of the

uterus must be strictly avoided.

The author was once obliged to open the abdomen because of evidences of in-

ternal hemorrhage from perforation of the uterus with the curet forceps in a uterus

softened by recent pregnancy. Suture of the rent in the uterus and removal of

blood in the pelvis were followed by a good recovery.

On another occasion the author was called to see a woman in whom a general

practitioner, in cureting for an incomplete abortion, had perforated the uterus

and had caught hold of and pulled down into the vagina a loop of the small intestine.

On opening the abdomen the hole was found in the fundus of the uterus. Three

feet of the small intestine was found torn from its mesentery and the abdomen con-

tained considerable blood. The patient made a good recovery after closing the

rent in the uterus, resecting the detached bowel, and making an end-to-end

anastomosis with the Murphy button.

In a case seen by M. D. Mann, of Buffalo,' a young practitioner had dilated

the cervix in order to remove the ovum in an early abortion. In using a sharp

curet and his finger after cleaning out the ovum, he caught hold of and tore

across a loop of the intestine. ]\Iann opened the abdomen anfl found a rent in

the center of the fundus large enough to admit the finger; the ileum was divided

' Mann, M. D.: "Perforation of the Uterus after Abortion, with Prolapse of Intestine," Amer.
Jour. Obstet., 1895, p. 603.

VOL. I.—24
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near the ileocecal valve, and was separated from its mesentery for six inches; the

head of the colon was bruised and infiltrated, and the abdomen contained blood

and feces. The patient recovered after the closure of the rent in the uterus, the

inversion of the head of the colon, followed by the removal of the detached bowel, and

the making of a new ileocecal anastomosis with the jMurphy button.

The hterature contains numerous accounts of perforation of the uterus by the

curet, and doul)tless the accident has occurred much oftener than it has been

reported. The striking fact about the reports is that when the accident has occurred

in the hands of trained surgeons, almost invariably the patients have recovered,

usually after packing the uterus with gauze, occasionally after the performance of an

abdominal section. On the other hand, death has followed very frequently when

the accident has occurred in the hands of the occasional and inexpert surgeon, partly

because of the lack of asepsis in the technic, and more frequently because the opera-

tor was not prepared, either by training or by having the necessary apparatus and

assistants, to perform an abdominal section and correct the injuries inflicted by the

curet.

TRACHELORRHAPHY.

By trachelorrhaphy is meant the repair of laceration of the cervix uteri by denu-

dation of the surfaces of the original wound and its closure by sutures.

Laceration of the cervix uteri, as a fact, has been recognized since ancient

times. Various te.xt-books on obstetrics published during the eighteenth century

referred to the "cleft condition of the cervix" as a product of difBcult confinement,

and some of them make reference to the cicatricial tissue in the cervix, the result

of previous laceration, as a cause of tedious labor. J. H. Bennett' wrote

extensively concerning the appearances and results of the lesion, but did so under

the title of ulceration of the cervix. Under this title laceration of the cervix with

ectropion was formerly treated by the use of caustics in order to heal the supposed

ulcers. It remained for Thomas Addis Emmet to discover the nature of the

lesion and to devise a suitable operation for its cure, which he did in 1862. Emmet
published several papers upon the subject, and firmly established the nature of

the lesion and the operation for its cure in modern literature and practice.^

Indications.—The existence of a laceration of the cervix, even though con-

siderable in extent, is not necessarily an indication for its repair by operation.

The typical case for operation is that in which laceration of the cervix is followed

by subinvolution of the uterus, by hypertrophy and ectropion of the cervix, by

infection and occlusion of the glands of the cervix, and development of the so-

called Nabothian cysts, with such accompanying symptoms as menorrhagia,

' Bennett, J. H.: "A Practical Treatise on Inflammation of the Uterus, its Cervix and Ap-
pendages," Philadelphia, 1853.

^ Emmet, Thomas Addis: "Surgery of the Cervix," Amer. .Jour. Obstet., February, 1S69;
"Laceration of the Cervix Uteri as a Frequent and ITnrecognized Cause of Disease," ibid., No-
vember, 1874; "The Proper Treatment for Lacerations of the Cervix," Amer. Practitioner, Jan-
uary, 1877.
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leukorrhea, backache, and reflex nervous disturbances. In such a case, when the

position of the uterus is normal and there are no other compHcating conditions

present, the effect of the operation in the cure of the local lesions and the rehef

of the various symptoms is positive and most satisfactory.

Various factors must be considered in deciding whether or not a particular

laceration of the cervix shall be operated upon. In women of child-bearing age

an uncomplicated laceration of the cervix which is producing no symptoms need

not be operated upon. A young woman free from symptoms from the lesion

would necessarily derive no symptomatic benefit from the operation. The fact

that a subsequent labor might reproduce the lesion is a valid reason for avoiding

operation under such circumstances.

It is now generally believed that an etiologic relation exists between lacerations

of the cervix and cancer of the cervix, therefore when a woman has reached the

age of thirty-five, the possible risk of cancer, especially if the glands of the cervix

are diseased, makes the indication for operation stronger than it would be in a

younger woman. It is my own opinion that cancer of the cervix would be less

frequent if all lacerations of the cervix were repaired. When the likelihood of

child-bearing is past, this factor should be considered in all cases, and especially

in lacerations accompanied by disease of the cervical endometrium or hypertro-

phy of the cervix itself.
'

The rule is becoming more general in maternity hospitals to repair lacerations

of the cervix either at the time of their occurrence or about a week after labor than

was formerly the practice.

In considering the indications for trachelorrhaphy it must be recognized that

the cervix is normally intact and that any laceration is a departure from the normal;

therefore, while trachelorrhaphy is not called for in young women with slight

lacerations or with lacerations of greater degree which do not pi'oduce symptoms,

at the same time these should be repaired if operation is demanded for the cure of

other lesions, as, for example, the laceration of the perineum.

Contraindications.—Trachelorrhaphy is contraindicated in young women
having shght lacerations of the cervix or having lacerations producing no symp-
toms and not associated with disease of the cervical endometrium or hypertrophy

of the cervix. Because of the etiologic relation existing between lacerations of

the cervix and cancer of the cervix uteri, these contraindications should not hold

in women approaching the climacteric period.

Trachelorrhaphy is contraindicated when laceration of the cervix is complicated

by salpingitis, and especially by pyosalpinx or abscess of the ovary, unless these

mflammatory conditions are removed by operation prior to the operation upon the

cervix or at the same time. A disregard of this contraindication is apt to cause pel-

vic peritonitis, either immediately after the operation from traction upon the uterus

with leakage of pus from the appendages, or subsequently by interfering with
free drainage from the uterine cavity. Disease of the uterine appendages should be
excluded by careful bimanual palpation before trachelorrhaphy is advised.
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Clinical History.—The clinical history of laceration of the cervix uteri depends

upon numerous factors. If the labor or abortion at which the laceration occurs

is not complicated Ijy infection, frequently the laceration heals wholly or in large

part. Should healing not take place and should the uterus maintain its normal

position and the pelvic floor be intact, not infrequently no symptoms are produced

by the laceration. When infection occurs, healing of the wound is interfered with,

subinvolution and retroversion of the uterus frequently follow, and endometritis,

more especially of the cervical edometrium and glands, is a common complication,

Under these conditions leukorrhea, menorrhagia, metrorrhagia, pelvic tenesmus,

backache, reflex nervous disturbances, and semi-invalidism are common results,

and are caused by the complications present even more than by the laceration itself.

Interference in the circulation of the cervix caused by the laceration and infection

of the glands of the cervical endometrium commonly results in ectropium of the

cervical mucous membrane and hypertrophy and distortion of the cervix uteri.

^'arious reflex neuroses were formerly attributed to the pinching of the cervical

nerves by the scar tissue which forms in the angle of the laceration. While this

theory probably has some basis in fact, there is no doubt that its importance has

been greatly exaggerated. INIany neuropathic women with minor lacerations with-

out real disease of the uterus liave been subjected to trachelorrhaphy in the past

without Ijenefit through a mistaken belief in this teaching.

Etiology.—Imperfect development of the cervix predisposes to laceration of

this organ in labor. Difficult labor caused by early rupture of the membranes,

an unfavorable position of tlie head, precipitate labor, and large size of the fetal

head, are the common causes of laceration of the cervix. The use of the obstetric

forceps introduced through the partly dilated cervix is another common cause.

Laceration of the cervix will be a less frequent accident when the first stage of labor

is conducted in accordance with good obstetric principles.

Diagnosis.—The diagnosis of laceration of the cervix is made by palpation

and inspection. Upon palpation the cervix is found fissured upon one or both

sides in an irregular manner—the so-called stellate lacerations. The lacerations

are usually more or less lateral. vSagittal lacerations are infrequent. Upon in-

spection of the lacerated cervix through a vaginal speculum, the lacerations are

seen, as a rule, complicated by eversion of the cervical lips and more or less ectro-

pium of the cervical mucous membrane. Frequently the cervix is much hypertro-

phied and studded with small cysts due to the occlusion of the Nabothian follicles.

Laceration of the cervix must be differentiated from ectropium of the cervical

mucous niemlirane by studying the contour of the external os uteri and searching

for rents or scars in its outline. Separating the lips of tlie cervix with tenacula and

rolling them together is of service in making the diagnosis.

Preparation of the Patient.—The preparation of the patient is the same as

for all plastic operations (page 347).

Operation.—The preparation of the patient upon the operating table is the

same as for curetage. The perineum and posterior vaginal wall are retracted with
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an Edebohls self-retaining speculum, thus exposing the cervix, which is grasped

at the anterior lip with a pair of double tenaculum forceps and pulled down gently

toward the vulva. Trachelorrhaphy should be preceded by dilatation of the cer-

vix and irrigation of the uterine cavity with sterile water; usually it is best also to

curet the endometrium. If menstruation is

normal and there is no complicating endo-

metritis or glandular hypertrophy of the

corporeal endometrium, curetage is super-

fluous. Exploration and irrigation of the

endometrium eliminate possible complica-

tions from this source. The posterior lip of

the cervix is now caught by a second double

tenaculum forceps and the extent and direc-

tion of the laceration studied. If the lacera-

tion is lateral or Ijilateral, the operation is

best begun by splitting the cervix upon one

or both sides to the original extent of the

laceration. The flaps are then outlined with

a scalpel. Care must be taken to leave a

sufficient amount of mucous membrane in

the middle line upon the anterior and poste-

rior lips to form the restored cervical canal,

of the scalpel and dissecting forceps. The general character of a typical operation

is well indicated by Figs. 205, 206. The outHne of the flaps must naturally cor-

respond with the laceration in the particular case.

When the lacerations are multiple, at times it is not feasible to reconstruct a

cervix having enough tissue to perform the func-

tions of the cervix in labor. In cases in which

imperfect development of the cervix has been the

predisposing cause of the laceration, a cervix of

normal form cannot be constructed by trachelor-

rhaphy. In such cases it is best to substitute ampu-

tation for trachelorrhaphy, as a subsequent labor

would almost surely reproduce the laceration. In

other cases one lip (usually the anterior) is much
hypertrophied and does not correspond with its

fellow. In order to make a cervix of normal con-

tour, it is necessary to combine a partial amputa-

tion of one lip with the typical trachelorrhaphy.

If the hypertrophy involves more especially the endometrium, the situation may be
dealt with by excising a wedge-shaped piece (by transverse incisions) from the mucous
membrane and submucous tissues of the anterior lip. In other cases the extremity of

the anterior lip may be amputated. Formerly it was the practice in cases of laceration

Fig. 205.—TRACHKLonnnAPHY for Laceration of
THE Cervix.

The bilateral laceration is denuded. A strip of

mucous membrane is left U|.)on each lij) for the new
cervical canal. The sutures are in jjosition.

The flaps are then removed by means

IIS*-

FiG. 20G.

—

Trachelorrhaphy for
Laceration of the Cervix.

The sutures are tied.



374 PLASTIC OPERATIONS.

of the cervix complicated by marlied hypertrophy and cystic degeneration to carry

out a prolonged preparatory treatment by puncturing the cysts, scarification of

the cervix to withdraw blood, and the use of glycerin tampons and hot douches

for six or more weeks. In these cases it is better to amputate the diseased cervix

rather than to attempt trachelorrhaphy. In younger women, when the above con-

ditions are but moderately developed, the older practice may be carried out with

advantage, but certainly in women who are thirty-five years of age or more it is

better to resort to amputation.

The wounds are now closed by sutures. Chromicized catgut is to be preferred,

as suture material, as it does not require removal, and at the same time resists

absorption until healing is perfect. Ordinary catgut answers as well for cases

in which the denuded surfaces fall naturally together without tension. In most

cases, however, owing to hyperplastic changes in the cervix, the wounds are

brought together under more or less tension and a more lasting suture is preferable.

Formerly silkworm-gut and silver wire were used as suture material. These

materials give excellent results, but require subsequent removal, which is an an-

noyance in all cases and quite a troublesome procedure when perineorrhaphy

is performed at the same time as trachelorrhaphy. The sutures are best introduced

by means of a full-curved needle and carrier, the needles beng passed by means of

a needle-holder (Fig. 187). The first suture should be passed at or above the

upper extremity of the laceration. The needle is introduced through the mucous

membrane of the outer surface of one lip of the cervix, is made to describe the arc

of a circle through the cerxdcal tissue, and to emerge through the denuded surface at the

border of the cervical mucous membrane. The reverse of the process is carried out

through the other lip. It is well to draw the suture through one lip before passing

the needle through the other. The sutures are introduced at intervals of a quarter

of an inch, and when all are passed the surface of the wound is irrigated and the

sutures are tied. The typical procedure is to tie the upper sutures first. There

are some advantages in reversing this order, as the contour of the external os is

more apt to be normal. In passing the sutures the usual instruction is to have

the needle emerge through the cervical mucous meml)rane. As indicated above,

I believe it is better to pass the suture just external to the border of the mucous mem-
brane, as this leaves the cervical canal more patulous and thus facilitates drainage

from the uterine cavity.

Operations upon the cervix, and also the various other plastic operations upon

the birth canal, are facilitated by the use of continuous irrigation to wash away

the blood from the field of operation. A hard-rubber irrigator nozzle (Fig. 183),

having a ball-and-socket joint, introduced in America from Sweden by Edebohls, is

a convenient apparatus for this purpose. The irrigator is attached to a hose from

a douche bag or other convenient container to hold sterile water or salt solution.

The screw shut-ofl' of 111 is also an excellent device (Fig. 184). Some surgeons pre-

fer to attach the hose to a specially prepared retractor for the anterior vaginal wall,

which acts both as a douche nozzle and as a retractor. When trachelorrhaphy is
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performed with the patient in the Sims position, it is necessary to use either marine or

gauze sponges to keep the field of operation dry. This method has its advocates,

but in my judgment is much inferior to the use of continuous irrigation, as much of

the operator's time is wasted while waiting for an assistant to sponge the wounds.

AMPUTATION OF THE CERVIX.

By amputation of the cervix uteri is meant the removal by operation of more

or less of the cervix uteri. The operation may be confined to the vaginal portion

or may extend above the vagina and involve the removal of the entire cervix. The

lesser operation is done for laceration of the cervix, for ectropium of the cervical

mucous membrane, for chronic inflammation of the mucous membrane of the

cervix, for hypertrophy of the cervix, and as one step in the series of operations for

procidentia uteri. The larger operation is done for cancer.

Ambroise Pare ' appears to have been the first surgeon who advised amputation

of the cervix. In 1802 the operation was systematized by Osiander, who performed

it 23 times. After this it was resorted to by Dupuytren, R&amier, Lisfranc, and

others. The operation was done by means of the bistoury, scissors, the ecraseur,

and the galvanocautery. The method of amputating the cervix by means of the

galvanocautery was perfected by the late John Byrne, of Brooklyn.^ The

operation as done by each of these methods left the cervix as an uncovered stump

to heal by granulation. In 1859 J. Marion Sims introduced the method of covering

the amputated cervix with flaps of vaginal mucous membrane, so as to obtain union

by first intention.^ The name of Karl Schroeder should also be associated with the

operation of amputation of the cervix, as he devised special methods of operation

for both inflammatory and cancerous disease of the cervix.

Conditions for which the Operation May be Done.—Amputation of the

cervix is indicated in certain cases of cancer of the cervix; in certain cases of

ectropium of the cervix accompanied by profuse leukorrhea and by reflex nervous

disturbances ; in certain cases of cervical endometritis with cystic degeneration from

occlusion of the ducts of the Nabothian glands ; in certain cases of laceration of the

cervix uteri in which owing either to lack of development of the cervix or to the

irregular nature of the lacerations, or to sloughing of the cervix following the injuries,

there is not enough sound cervical tissue out of which to construct a normal cervix

by trachelorrhaphy; in cases of hypertrophy of the infravaginal cervix; and in

cases of procidentia.

The reader is referred to the various chapters on operations for cancer of the

uterus for a full discussion of the relative merits of hysterectomy versus amputation

of the cervix for carcinoma of the cervix uteri. It is my own conviction that ampu-

tation of the cervix should be done for cancer only in those cases in which hysterec-

' Pare, Ambroise: Oeuvres d'Ambroise Par4, lib. xxiv, 1012.

* Bryne, John: "Electrocautery in Uterine Surgery," New York.
' Sims, J. Marion: "Amputation of the Cervix Uteri,'' Trans. Med. Soc. State of New York,

1861.



376 PLASTIC OPERATIONS.

tomy is not feasible, either because the disease has so invaded the periuterine tissue

as to contraindicate the operation, or tlie consent of the patient cannot be obtained for

the performance of hysterectomy, or the physical condition of the patient forbids a

major operation. When amputation of the cervix for cancer is restricted to ad-

vanced cases, it necessarily becomes an atypical operation and is done as a part

of the curetage of the broken-down cancerous tissue. Under these conditions

the operation should be done in accordance with the principles laid down by Byrne.

In the rare instances in which amputation is done for cancer of the cervix in its early

stages, the technic of Byrne should be used; but if the method of amputation by the

knife and scissors is employed, the technic of operation will vary but little from

that presently to be described for non-malignant cases. The variation will consist

in the wider removal of the vaginal mucous meml)rane around the cervix, in the

stripping off of the bladder from the anterior wall of the cervix as in vaginal hyste-

rectomy, in the ligation of the uterine arteries, and in amputating the cervix at a

higher level before covering the cervical stump with flaps from the vaginal mucous

membrane. In such cases Douglas' pouch should be opened in order to insure

the complete removal of the cervix. The opening into the peritoneum should be

closed with sutures before covering the stump of the cervix with the vaginal flaps.

Certain cases of ectropium of the cervical mucous membrane call for ampu-

tation. Laceration of the cervix is the most common cause of ectropium of the

mucous membrane of the cervical canal. Such cases are to be dealt with as a part

of the laceration. Ectropium of the cervix may occur in nulliparfe and also in

virgins. Fischel ' calls attention to the fact that a congenital malformation of the

cervix may resemble a laceration. He reports a case in which the cervix of a new-

born infant presented an inferior degree of this condition. The separation of the

lips extended two-fifths of the distance to the vaginal junction. The case shows

that a peripheral notching of the cerVi.x is not always the sign of a previous labor.

Penrose- reports the case of a virgin in which the cervix was mushroom-shaped, the

face of it being round and about half an inch in diameter. The external os was

transverse and one-third of an inch broad. Upon the face of the cervix were several

scattered patches of erosion. The cervix was amputated and examined micro-

scopically, with this result; "The cervix was covered with squamous epithelium,

except on the small patches of erosion, where cylindric epithelium was present.

Racemose glands (like the normal glands of the cervical canal) opened all over the

face of the vaginal cervix, in front, behind, and to the sides of the external os. They

were found as far as one-half to three-cpiarters of an inch from the external os.

These glands opened on the vaginal aspect of the cervix, where it was covered with

squamous epithelium, and this epithelium extended to the ducts of the glands,

which were lined with cylindric epithelium. The vaginal cervix was, in fact,

a glandular structure." Penrose considers that this condition was congenital in

' Fischel, Wilhelm: "Beitrage zur Morphologic der Portio vaginalis uteri," Archiv f. Gjaiftk.,"

1880, Bd. xvi, S. 192.

^Penrose, Charles B.: "Congenital Erosion and Split of the Cervix Uteri," Amer. Jour.

Med. Sciences, May, 1896.
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origin and due to the development upon the vaginal aspect of the cervix of those

structures which are normally confined to the cervical canal. Cervices having

the contour of a mushroom or of a pig's snout very commonly present erosions,

but, as a rule, instead of having a "split" of the cervix suggestive of a laceration

they have a narrow os uteri—so-called "pinhole" os. In other cases ectropium

in nullipara or virgins is apparently due to long-continued pelvic congestion, and

in some cases the conditions present closely resemble a laceration of the cervix."-

In one such case in which amputation of the cervix relieved the local and general

symptoms the tissues removed were examined by Thomas S. Cullen, whose

report was an "eversion of the normal cervical mucosa." Any cases of ectropium

producing symptoms, whether reflex nervous disturbances or leukorrheal discharges,

which cannot be relieved by local treatment call for amputation.

Certain cases of chronic inflammation of the mucous membrane of the cervix

call for amputation. A striking difference between cervical endometritis and cor-

poreal endometritis is that when the mucosa and glands of the cervix become in-

fected there is not only but little tendency toward spontaneous recovery, but also

and most unfortunately local apphcations seldom prove of lasting benefit ; whereas

inflammation of the corporeal endometrium tends toward spontaneous recovery.

The puncture of cysts, together with scarification of the cervix, thereby extracting

blood, and the use of glycerin tampons at regular intervals, with applications of

Churchill's tincture of iodin or carbolic acid to the cervical endometrium, will fre-

quently result in temporary improvement in case of cervical endometritis; but,

as a rule, the condition recurs.

Gonorrhea is probably the most frequent cause of cervical endometritis, and

this type of the affection is most rebellious to treatment. Other cases are caused by

laceration of the cervix and by puerperal infection. In still others, in nulliparae,

the nature of the infection is not clear. Tuberculosis is the rarest cause.

The principal symptoms of cervical endometritis are leukorrhea, pelvic dis-

comfort, and reflex nervous disturbances. The chief symptom is an annoying

leukorrhea, in many cases puriform in character, in others being thick, gelatinous,

and ropy. The lesser grades of cervical endometritis, especially those not due to

gonorrhea, may yield to systematic local treatment; but when the infection is

marked with numerous occluded gland ducts, causing the so-called cystic degenera-

tion of the cervix and marked hypertrophy, amputation will usually be necessary.

Curetage of the cervical canal will effect a cure in cases of mild type.

Certain cases of laceration of the cervix are best treated by amputation. When
the conditions present are such that by trachelorrhaphy a normal or fairly normal

cervix may be secured, this operation is to be preferred. In other cases amputation

should be done. When the predisposing cause of the laceration has been imperfect

development of the cervi.x, if trachelorrhaphy is attempted a very imperfect cervix

is secured. Subsequent pregnancy and labor will almost inevitably result in a

'Noble, Charles P.: "Ectropion of the Cervix in NulliparEe Resembling Laceration of the
Cervix," Amer. Gynsec. and Obst. Jour., February, 1897.
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new laceration. For this reason it is best to amputate such cervices. Also, when

the lacerations have been associated with sloughing, so that normal cervices can-

not be secured by trachelorrhaphy, amputation is to be preferred. In cases of

laceration of long standing, with marked hypertrophy of the cervix together with cys-

tic degeneration, amputation is to be preferred, as the conditions left by trachelor-

rhaphy are far from normal. In cases where the lacerations are multiple and

so numerous as to make it impossible to secure a normal cervix by denuding and

repairing the lacerations, amputation is to be preferred. In women past thirty-

five, especially when the cervix is either hypertrophied or the seat of cystic de-

generation, amputation has the advantage over trachelorrhaphy that by means of

it the tissues most prone to develop epithelioma of the cervix are removed. In

younger women amputation has one disadvantage in comparison with trachelor-

rhaphy, as it is probably true that there is a greater tendency for the uterus to be-

come retroverted after amputation than after trachelorrhaphy.

Hypertrophy of the infravaginal cervix is treated by amputation. The nature and

causation of this condition are obscure. It occurs in virgins as well as in married

women. It is probable that it is congenital in origin. The symptoms are largely

mechanical. The condition may exist without symptoms until the cervix presents

at the vulva, the fundus occupying its normal position. Aside from the mechanical

symptoms due to the enlargement of the cervix, the symptoms are largely due to

accidental complications. The diagnosis is easily made by recognizing the en-

largement and elongation of the cervix and determining that the vaginal fornices

retain their normal relations; or if the hypertrophy involves the cervix immediately

above the anterior vaginal wall, the anterior fornix may be pushed down by the

growing cervix, while the posterior fornix occupies its normal relations. The

hypertrophy of this portion of the cervix is differentiated from elongation of the

supravaginal portion by this relation of the anterior to the posterior fornix. In

elongation of the supravaginal cervix both fornices are dragged down and the vag-

inal portion of the cervix is but little, if at all, hypertrophied.

Prolapse of the uterus calls for amputation of the cervix as one step in the series

of operations necessary for the cure of this complicated condition. In prolapse

of the uterus almost invariably there is elongation of the supravaginal portion of

the cervix, anil, as a rule, but little hypertrophy of the vaginal portion unless the

cervix be lacerated and hypertrophied as a result of the laceration. Ampu-
tation of the cervix properly performed accomplishes several objects in the treat-

ment of prolapse of the uterus. The uterus itself is made smaller and its cavity

is directly lessened in depth by the amount amputated. The hypertrophy of the

uterus usually present, as a rule, undergoes involution secondary to the operation,

that is, the amputation promotes involution of the uterus. When in addition to

the amputation itself the bladder is stripped off the anterior surface of the cervix

as far as the internal os, or even in extreme cases as far as the peritoneal reflection,

and when the anterior vaginal wall is sutured to the anterior surface of the cervix

as high as the internal os or higher, it has the effect of elevating the position of the
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bladder—a useful step in the cure of cystocele or prolapse of the bladder, which so

commonly accompanies prolapse of the uterus, more especially in elderly women.

Contraindications.—The position and the condition of the uterus, and more

especially the condition of the uterine appendages, must be determined before the

operation of amputation of the cervix is undertaken. Inflammatory disease of

the uterine appendages positively forbids the performance of amputation of the

cervix, unless an abdominal section to deal properly with the condition of the tubes

and ovaries is to follow the plastic operation; otherwise the traction upon the

uterus and the various manipulations of the cervix may easily set up an attack of

pelvic peritonitis. Gross disease of the body of the uterus, such as a fibroid tumor,

contraindicates amputation of the cervix unless an operation to remove the tumor

is to follow the plastic operation. Many surgeons prefer pan-hysterectomy under

these conditions rather than amputation of the cervix followed by supravaginal

hysterectomy for the removal of the tumor. In a considerable number of cases,

however, I have combined amputation of the cervix with supravaginal hysterec-

tomy with entirely satisfactory results.

The preparation of the patient for operation is the same as for all plastic opera-

tions.

Operation.—The operation is most conveniently performed with the patient

in the lithotomy position. It should be preceded by dilatation of the cervix and

curetage of the uterus to remove the endometrium, if diseased, and to permit

the irrigation of the uterine cavity to remove any septic material which it may con-

tain. The perineum and posterior vaginal wall are retracted with the Edebohls self-

retaining speculum, thus exposing the cervix, which is grasped by means of two

double tenacula, one in each lip, and pulled down gently toward the vulva. After

the curetage and irrigation of the uterus the lips of the cervix are separated by

traction upon the tenacula, and the cervix is split transversely as deeply as called

for in the particular case. In the typical case the split does not extend as deeply as

the vault of the vagina, so that when the operation is completed there will still be

a portion projecting into the vagina instead of leaving the cervix flush with the vag-

inal vault. The entire cervix being then drawn forward toward the pubes, a curved

incision is made beginning at the left side of the incision through the cervix near the

vaginal vault and extending downward and inward to or below the line of the

vaginal reflection upon the cervix, then crossing the middle line of the cervix

and extending upward in the same way to a corresponding point upon the right

side of the cervix. With a sharp knife a flap is easily turned back consisting of

vaginal tissue and the superficial layers of the posterior wall of the cervix. When
the flap has been made or turned back to a point corresponding with the original

split in the cervix, the remaining portion of the posterior lip of the cervix is ampu-
tated by a transverse incision made either with the knife or scissors. As a rule,

there is but little bleeding, and traction with a double tenaculum forceps is usually

sufficient to control it. If bleeding vessels are present, they may be caught with

artery forceps. The anterior hp is now incised in a similar way. If the flap of
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vaginal tissue is elevated with a dissecting forceps and care is taken to keep the knife

within the cervical tissue, this flap may be turned back without risk of wounding

the bladder. When the anterior flap is made to correspond with the posterior,

the remaining portion of the cervix is amputated by a transverse incision made

with the knife or scissors. If the amount of bleeding at this stage of the operation

is trifling, the suturing of the cervix may now be done. If, however, the bleeding

vessels are of considerable size, they should be secured. If the vessels are in the

vaginal wah, they are Ijest secured by means of free ligatures; if in the cervix, it is

best to pass a suture by means of a curved needle through the outer border of the

cervix upon each side, which ^\'hen tied will control the branches of the cervical

artery. Curaol catgut is the best suture material for this purpose. Chromicized

catgut sterilized l)y the cumol method, or other approved procedure, is the best

material for the operation itself. It is not absorbed until sound healing has

taken place, and, on the other hand, does not require removal, which is a great ad-

vantage when operations upon the vaginal walls and perineum are done in connection

with amputation of the cervix. The sutures are passed by means of a full curved

fistula needle and carrier. The needles are most conveniently introduced by means

of a needle-holder, such as the Noble modification of the Reiner needle-holder

(Fig. 187). The cervix is held by means of a double tenaculum forceps introduced

at one side of the cervical canal. The anterior flap is picked up with dissecting

forceps and the needle passed through it about half an inch from its lower border.

The needle is then introduced through the anterior lip of the cervix in the median

line, emerging from the cervical canal. The anterior flap of vaginal tissue is again

picked up with a dissecting forceps and the needle passed in and out through the

vaginal mucous membrane, emerging near the point of entrance of the suture. By

this means the knot is tied some distance from the new os. In practice it is best to

pull the suture through the cervix before making the secondary suture of the vaginal

mucous membrane, as in this wav the suture is drawn through the tough cervical

tissues with greater facility. This suture, which may be called No. 1, should be

of medium weight catgut (No. 3 of the Kny-Scheerer scale). The purpose of

this suture is to fasten the vaginal flap to the cervical stump. Two fine sutures

are passed upon each side of No. 1 through the flap of vaginal tissue and through

the cervical mucous membrane only. The purpose of sutures Nos. 2 and 2' is to

make a neat approximation of the vaginal mucous membrane and that of the cervical

canal. Similar sutures are passed through the posterior lip and posterior vaginal

flap, Nos. 1, 2, and 2'. Suture No. 3 is passed through the anterior vaginal flap,

through the face of the cervix to the left of the cervical canal, and emerges through

the posterior vaginal flap. The purpose of this suture is to cover the face of the

stump with vaginal mucous membrane. Suture No. 4 may be called the ligature

suture, as it is passed from the outer border of the cervix through the vaginal mucous

membrane, through the wall of the cervix to the cervical canal, again through the

wall of the cervix to its outer border, and through the vaginal mucous membrane.

When tied the suture grasps and controls the branches of the cervieal artery.
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Similar sutures, Nos. 3' and 4', are placed to the right of the cervical canal. (Fig.

207 shows the appearance of the stump and the relation of the various sutures.)

In a typical case ten sutures well placed are sufficient to complete the operation.

When the cervix is much hypertrophied and the amputation extends to or above

the vaginal vault, additional sutures will be needed at the sides of the cervix. These

are passed before any are tied, in order to avoid the risk of wounding the uterine

vessels or their cervical" branches, and in order to avoid the possibility of wounding

the ureters. Such sutures are passed through the edge of the vaginal flap, through

the outer border of the cervix, and through the corresponding vaginal flap in order

to control the vessels which run at the side of the cervix. When the approximation

of the vaginal flaps is not perfect, this may be secured by passing additional super-

ficial sutures. A strip of gauze is passed into the uterus and removed two days after

the operation as an additional safe-

guard against the closure of the cer-

vical canal. With this technic this

accident has never happened in my
hands, but before the careful suturing

to make the new os was practised one

case of occlusion of the cervix was

encountered. In order to prevent the

occlusion of the cervix many surgeons

make two flaps of the cervical mucous

membrane, allowing these to project

beyond the level of the amputated

cervix, with the object of suturing the

cervical mucous membrane to that of

the vagina. This method undoubtedly

secures that object, but it leaves the
1 1 1 Fig. 207.

—

Amputation of the Cervix.
cervical mucous membrane exposed ^he cervix is amputated and the sutures are in position.

in the vagina, which subsequently

gives the appearance of a cervical erosion. The technic here described is free

from this objection.

This typical amputation of the cervix must be modified to meet the necessities

of the individual case. When amputation is done for ectropium, or for moderate

lacerations of the cervix in poorly developed uteri, no more tissue is removed than

can be avoided, in order to leave as nearly normal a cervix as possible. On the

other hand, in cases of marked hypertrophy of the cervix with hypertrophy of the

corpus, it is well to split the cervix well up to the vaginal vault. This is also true

in most cases of prolapse of the uterus, in many of which it is advisable to continue

the spht of the cervix until the bases of the broad ligaments are exposed. Schroeder

devised an operation for ectropium, erosion, and laceration of the cervix with in-

fection of the utricular glands, in which the glandular portion of each lip was

excised and the remaining portion of the lip folded upon itself, the lower edge
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of the vaginal portion of each hp being sutured at or near the internal os. The

lateral portions of the flaps were then trimmed and sutured together. This opera-

tion accomplished the purpose of removing the glandular portion of the cervix,

Ijut is more difficult of performance and probably gives inferior results to the technic

described. In the rare instances in which amputation of the cervix is performed

for cancer, the vagina is incised about half an inch from the cervix, the incision

passing around the cervix about that distance from the vaginal reflection. This

incision preferaljly is made with the electric or thermocautery knife. The bladder

is then pushed off the anterior surface of the cervix and uterus as in vaginal hysterec-

tomy. The Douglas pouch is then opened. The uterine arteries and their cervical

branches are secured by ligatures, and then the cervix is amputated at the level of

the internal os. Preferably the lateral attachments of the cervix are severed and

the cervix is amputated with the cautery knife. The incision of the peritoneum

into Douglas' pouch is now closed by suture. The final step in the operation

is the attachment of the vaginal flaps to the stump of the cervix. When the

cautery is used, accurate approximation of the flaps should not be attempted.

The operator should he satisfied with suturing the anterior and posterior vaginal

flaps to the face of the cervix, leaving openings for drainage at each side. The

general principles followed in vaginal hysterectomy are followed in amputation; that

is, the septic portion of the cervix is scraped away and the vagina and cervix are dis-

infected before the amputation is attemptetl. The peritoneal cavity also is protected

by means of gauze pads introduced so soon as Douglas' pouch is opened. These

are removed immediately before the peritoneum is sutured.

Continuous irrigation is the most convenient means of keeping the wound free

from blood during the operation, but gauze sponges may be used by those who
prefer the dry method. If during an amputation of the cervix the peritoneal cavity

is opened, the irrigation must be stopped and the use of the gauze for sponges

resorted to until the peritoneum is closed.

ANTERIOR COLPORRHAPHY.

By anterior colporrhaphy or elytrorrhaphy is meant an operation to lessen the

caliber of the vagina by denudation of a portion of the anterior vaginal wall and

the closure of the wound by sutures. As the operation is performed today, much

more definite results than mere narrowing of the caliber of the vagina are usually

secured, and the operation is more strictly a resection of the anterior vaginal wall,

its object being the restoration of the anterior vaginal wall to the normal.

Anterior colporrhaphy was probably first suggested hj Romain G^rardin in

1823.^ The operation was independently conceived by Marshall Hall, and upon

his suggestion was performed by Heming in 1831." Dieffenbach first operated

' Gi'rardin, Remain: "Neue Radicalbchandlung des Prolapsus T^teri et Vagina? bei Frauen
in der Periods der Decrepiditiit," Harless Neue Jahrbiicher, etc., 182.5, Bd. x, Stuck 1, p. 151;
Gazette JKdicale de Paris, Tome iii, 1835, p. 5.58.

2 Hall, Marshall: "Case of Prolapsus Uteri Cured by a New Operation," London Med. Gaz.,

vol. ix, 1831, p. 269; Heming, G. O.: "On the Cure of Prolapsus Uteri," London Med. Gaz.,,

vol. xvii, 1835, p. 266.



HISTORY OF ANTERIOR COLPORRHAPHY. 383

for prolapse of the uterus in 1828, but did a bilateral elytrorrhaphy. In 1836

he had performed the operation repeatedly and claimed excellent results.' Velpeau

and other French surgeons were among the pioneers. In 1834 Ireland^ operated

for procidentia uteri by performing bilateral elytrorrhaphy. He varied the technic

of Marshall Hall, but operated under the influence of his proposal. In 1835 Berard

reported a cure of prolapse of the uterus by means of the operation, and proposed

to give it the name "elytrorrhaphy.

"

" The operation fell into disuse and was redis-

covered and popularized by J. Marion Sims, who first performed it in 1856.* Sims

discovered the operation by a happy accident. It was his intention to make a large

vesicovaginal fistula to cure a cystocele due to prolapse, but in attempting to remove

the vesicovaginal septum with scissors fortunately the vaginal wall only was removed

without opening the bladder. At this stage he abandoned his purpose of making a

fistula and sutured the vaginal wound, thus performing excision of the anterior vagi-

nal wall as is done at the present day. Subsequently he abandoned the excision of

the vaginal wall and substituted a V-shaped denudation of the mucous membrane.

The two sides of the V were united by sutures, turning in a pocket of vaginal mucous

membrane. This operation was further modified by Emmet. These methods of

Sims and Emmet are of interest historically, but have been abandoned for the

original operation of Sims—namely, the resection of the anterior vaginal wall.

The technic of the resection of the anterior vaginal wall has been perfected by

Hadra^ and Sanger." The idea of resecting the anterior vaginal wall, at the same

time making use of the anatomic relations between the vagina, the bladder, and

the uterus, as a means of restoring the relation of these parts to the normal in

cases of cystocele and prolapse, is original with Hadra. The operation which he

devised was not so good as that of Sanger. . Sanger gives full credit to Hadra for

his original work, and to these two men must be given the credit for the develop-

ment of the modern operation upon the anterior vaginal wall for the cure of

cystocele and prolapse of the uterus. By this operation not only is the stretched

out vaginal wall resected and restored to its normal dimensions, but the bladder is

elevated by detaching it from the cervix, and then, by suturing the vaginal wall to

the anterior face of the cervix as high as the internal os, the bladder is per-

manently elevated and the tendency to recurrence of the cystocele is thereby

prevented.

Indications.—Anterior colporrhaphy or resection of the anterior vaginal wall

is indicated for the cure of cystocele, or of cystocele complicated by prolapse of

' Dieffenbach, J. F. : "Ueber Mutterkranze und Radicalkur des Scheiden- und Gebiirmutter-
Vorfalls," Medizinische Zeitung, vol. v, 1836, No. 31, p. 1.51.

Ireland: "Case of Procidentia Uteri Successfully Treated by Operation," Dublin Jour.
Med. and.Chem. Science, 1835, vol. vi, p. 484.

'Berard: "Chute de Matrice; ^lytrorrhaphie," Gaz. Medicale de Paris, T. iii, 1835, p. 541.
' Sims, J. Marion: "Uterine Surgery," 1886, p. 205.

'Hadra, B. E.: "Remarks on Vaginal Prolapse, Rectocele and Cystocele," Amer. Jour.
Obstet., May, 1889, vol. xxii, No. 5, p. 457.

'Sanger, Max: "Zur Technik der Prolapsoperation," Centr. f. Gyniik., 1898, Nr. 2; Ibid.,
1892, Nr. 42.

J
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the uterus. Cystocele is usually but not always associated with prolapse of the

uterus, and both conditions usually constitute a part of hernia of the pelvic viscera.

In young women cystocele almost never occurs without prolapse of the uterus. In

elderly women who have passed the menopause not infrequently a cystocele may

form without uterine prolapse. This is favored at this period of life by the absorp-

tion of fat in the vaginal connections which occurs after the climacteric. The usual

cause of both prolapse of the uterus and cystocele is a laceration of the perineum.

The three factors concerned are the sacral or supporting segment of the pelvic floor,

the weight of the uterus, and intra-abdominal pressure. When the perineum is

intact, prolapse seldom occurs even if the other two factors are disturbed. Rarely,

as a result of increased abdominal pressure brought about by lifting or straining

efforts, long continued, the uterus and bladder may be forced down. This has

been known to occur in young girls, and also in women following a laborious occu-

pation. Occasionally the uterus is forced down by the presence of a tumor in-

creasing the weight of the pelvic contents. (For a further consideration of prolapse

of the uterus see chapter on Prolapse of the Uterus.) As the primary cause of

cystocele and prolapse of the uterus is almost invariably laceration of the pelvic

floor, it follows that the restoration of the perineum must follow the operation upon

the anterior vaginal wall in order to obtain a permanent cure. Without the sup-

port of an intact perineum, intra-abdominal pressure would soon reproduce the pro-

lapse of the uterus and the vagina.

The diagnosis of cystocele is simple. In well-marked cases, upon examination,

the prolapsed anterior vaginal wall will be seen projecting through the vaginal ori-

fice. The prolapse is made more prominent by straining efforts on the part of the

patient. The catheter passed into the bladder can be directed so that the vesical

end of the catheter may be felt in the prolapsed bladder where it emerges through

the vaginal orifice. At times the anterior vaginal wall, which has been pushed

down in advance of the head of the fetus in labor, may become hypertrophied and

present the appearance of a moderate cystocele. The differential diagnosis can

be made by inserting the catheter into the bladder and determining whether or

not the bladder wall constitutes a portion of the projecting mass.

The diagnosis of cystocele may be suggested by the symptoms in many cases.

The most prominent symptom is that of pelvic tenesmus, with the escape of a soft

tumor through the vulvar orifice. In other patients the bladder is irritable and

there is a frequent desire to urinate. In some of the more marked cases the patient

is unable to empty the bladder without first reducing the cystocele. Owing to

this mechanical disadvantage, the bladder is not well emptied, and in certain cases

the residual urine undergoes decomposition and causes cystitis. This is more apt

to be true when the cystocele is marked and in elderly women in whom the resistance

of the vesical mucous membrane to infection is not so good as in younger women.

Anterior colporrhaphy is the only satisfactory treatment for cystocele. "\"arious

pessaries have Ijeen invented, but all of them are unsatisfactory. The operation

is always indicated imless the age or feebleness of the patient renders any operation
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unwise. In my experience a thick soft-rubber ring pessary is more apt to retain

the prolapsed bladder and uterus within the pelvis than any other variety of pessary.

The reason that pessaries are unsatisfactory is that almost invariably the perineum

is torn, so that there is no adequate support for the instrument. Another alter-

native to operation is the systematic daily tamponade of the vagina, a tiresome and

unsatisfactory expedient.

Operation.—The preparation of the patient for operation is the same as for

all plastic operations. The operation may be performed in the lithotomy position

or in the Sims position. The Sims position undoubtedly has some advantages for

this particular operation, but it has practically fallen into disuse and the lithotomy

position is that which is now employed. The parts are exposed by retracting the

perineum with an Edebohls self-retaining speculum. After the uterus and cervix

have received such treatment as is indicated, the operation is proceeded with as

follows: The anterior lip of the cervix is caught with a double tenaculum and

drawn downward toward the vulva. The vaginal mucous membrane is caught

about half an inch behind the external orifice of the urethra and drawn upward and

forward. The anterior vaginal wall is then picked up with dissecting forceps in

front of the cervical tenaculum and a fold or strip of vaginal wall is cut through

with scissors, exposing the vesical wall. The strip may be removed from behind

forward, under the guidance of the eye, as far as the second tenaculum (about

half-way between the vesical and external orifices of the urethra), or, after the

vesical wall is exposed, the bladder may be separated from the vaginal wall with

the finger before the strip is removed. After the removal of the strip of vaginal wall,

the vaginal walls upon each side are seized with artery forceps and the bladder is

detached from the vagina laterally, by pressure with the finger or with gauze, as

far as indicated in the particular case. In cases of prolapse of the uterus with cysto-

cele it is always desirable to detach the bladder from the anterior surface of the

cervix up to or above the level of the internal os. A strip of vaginal wall is then

excised from each lateral portion. When the excision is completed, the defect

in the anterior vaginal wall is ovoid in shape, the broader portion of the ovoid being

toward the cervix. The amount of vaginal tissue to be removed in each case must

depend upon the size of the cystocele. This is best determined by repositing the

uterus within the pelvic cavity so as to estimate the breadth of the strip to be removed.

In operations for prolapse of the uterus the tendency is to remove too much rather

than too little vaginal tissue. This is especially true of the anterior end of the

wound. If too much tissue is removed from the anterior vaginal wall, when the

operation is completed, it must necessarily drag forward the lateral walls of the

vagina, which in turn interferes with securing the best results from a perineorrhaphy.

It would appear that this technic would subject the bladder to considerable risk.

Practically, however, the risk of wounding the bladder is slight, as the areolar tis-

sue connections between the bladder and vagina are quite loose. In a large series

of operations the bladder has been wounded but once in my hands. It was im-

mediately sutured with catgut and gave no subsequent trouble.

VOL. I.—25
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The vaginal wound may be sutured with either interrupted or continuous sutures.

The interrupted suture gives a neater result at the completion of the operation, but

the ultimate result is no better than that secured with a continuous suture. As

the continuous suture can be introduced more rapidly, it is usually employed. The

suture should be introduced as follows: A medium weight cumol catgut suture

threaded on a full-curved fistula needle is introduced through the vaginal wall near

the anterior or lower end of the incision. The under edges of the cut vagina are caught

with the needle so as to approximate the deeper layers of the vagina. After the

Fic. 208.

—

Anterior Colporrhaphy I

The anterior vaginal wall is resected. The suturing is

begun.

Fig. 209.

—

Anterior Colporrhaphy II-

Placing the half-hitch sutures to unite the deeper

layer of the vagina and to attach the bladder to the

vagina.

first turn of the suture is tightened, it is desirable to introduce the suture in the form

of a half-hitch (Fig. 209), as this device lessens the tendency of the continuous

suture to draw the cervix forward in the pelvis. Each half-hitch suture, or every

other suture, should include vesical tissue or connective ti.ssue attached to the blad-

der, so as to unite the vesical wall and the deepest layer of the vagina, thus pre-

venting the formation of a dead space. AYhen the suture approaches the cervical

end of the wound, the needle is made to emerge upon the vaginal mucous mem-
brane, and the vaginal wall itself is sutured in a reverse way from the cervix forward,
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thus uniting the vaginal wound. One or two mattress sutures of chromicized

catgut should be introduced to take off the strain from the continuous suture (Fig.

210). When the suturing is completed the two ends of the continuous suture are

tied in the usual way.

When interrupted sutures are used, care should be taken to pick up the vesical

wall or the connective tissue attached to it with the needle, so as to prevent a dead

space forming between the bladder and vagina. Chromicized catgut is the best

material for these interrupted sutures, as they

resist absorption until healing is sound and

yet do not require removal.

When the cystocele is large, care should

be taken to detach the bladder from the ante-

rior face of the cervix as far as the internal os

or above it, and also to suture the vaginal wall

to the cervix as high as the internal os. This

necessarily elevates the base of the bladder

and lessens the tendency to recurrence of the

cystocele.

Stoltz's operation for the cure of cystocele

is a very simple one and quickly performed,

but for the typical case has inherent dis-

advantages. The operation consists in mak-

ing a circular denudation embracing the

larger portion of the prolapsed vaginal wall,

then passing a suture around the denudation

on the principle of the purse-string. The

vesical wall is elevated as the circular suture

is drawn tight. The defect of the operation

consists in the fact that it shortens the ante-

rior vaginal wall, thus tending to draw the

cervix forward and to favor the production

of retroversion of the uterus. In certain

cases of cystocele in old women, in which

the uterus comes down but little and in

which it is desirable to do a rapid operation,

the method of Stoltz offers this advantage.

When the tissues of the anterior vaginal wall have been crowded down in front

of the child's head in labor and have subsequently become hypertrophied, there

results a mass of tissue which is apt to prolapse into the vaginal orifice and modifies

the normal appearance of the vaginal introitus, even if it produces no special symp-
toms. In such cases, if in addition there is a cystocele, the operation of resection

of the anterior vaginal wall should be modified by dissecting away the hypertrophied

tissue just beneath the urethra. This is best done by transverse dissection. The

Fig. 210.

—

Anteriuh Colporrhaphy III.

Suturing the superticial layer of the vagina.

One
tied;

mattress suture has been introduced and
a second matress suture is in situ.
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resulting wound should be united with stitches passed anteroposteriorly. The

result of the combination of this operation with the anterior colporrhaphy is a

T-shaped line of union.

Continuous irrigation is the most convenient means of keeping the wound free

from blood during the operation, but gauze sponges may be used by those who

prefer the dry method.

When catgut sutures alone have been employed, they do not recjuire removal.

If one or more silkworm-gut sutures are used as tension sutures, they should not

be removed for several weeks, until the wound of the perineal operation done in

connection with the anterior colporrhaphy has soundly healed.

The after-treatment is discussed elsewhere.

PERINEORRHAPHY.

By perineorrhaphy is meant the repair of lacerations of the perineum by suture.

The term is used to embrace operations done immediately after labor and those

done at a subsequent date. The purpose of the operation is to restore the sacral

or supporting segment of the pelvic floor to the normal. Lacerations which do

not involve the sphincter ani muscle or the wall of the rectum are spoken of as

incomplete, while those involving the sphincter ani or extending into the rectum

are called complete lacerations. Many incomplete lacerations are much more exten-

sive than those involving the sphincter.

History.—Authorities usually attribute the conception of the possibility of curing

complete lacerations of the perineum to Ambroise Pare. He should be credited

with having performed the operation. He states: "But if through the violence of

the extraction the genital parts are torn so that the two cavities, the rectum and

vagina, are torn into one, the tear must be stitched up, and the wound cured accord-

ing to art. . . . I have thus cured two women living in Paris."' He does not

say whether the operations were done immediately after labor or subsequently.

Perineorrhaphy, however, is referred to in an earlier work, supposed to be

traditions handed down from the ^Middle Ages and edited by an iniknown author.^

It is stated therein that Trotida, a woman attached to the school of Salernum, who

lived in the eleventh century, cured a laceration of the perineum by operation.

"Postmodum rupturam intra anum et vulvam tribus locis vel quatuor suimus cum

filo de serico."

Guillemeau, a pupil of Pare, operated upon one case of complete rupture of the

perineum six weeks after labor, freshening the cicatrix with a curved bistoury.^ He

used one figure-of-eight and two interrupted sutures, and cured the patient.

' Pare, Ambroise: Opera Ambrosii Parei regis primarii et Parisiensis clururgi, etc., Parisiis,

J. Dupuys, 1.582, Liber xviii, chapter xx\'ii, p. 698. Ibid., The workes of that famous chirurgion,

Ambrose Parey. Translated out of the Latine and compared wHth the French by Th. Johnson,
etc. London, R. Cotes, 1649, Liber xxiv, chapter xxvii, p. 615.

' CJynaeciorum, hoc est, de Mulierum tum Aliis, turn Gravidanmi, etc., Basileae. per T.

Guarinum, 1.566, 257, cliapter xx. Gynaeciorum sive de muHerum aiTectibus commentarii
Graecorum, etc., Basileae, 1.586, vol. i, chapter xx, p. 105.

' Guillemeau, Jacques: Les Ouevres de Chirurgie, etc., Paris, N. Buon, 1612, Livre iii, chapter

vii, p. 354.
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The operation for complete tear was performed in France by De La Motte,

Morlanne, Saucerotte, Noel and Dupuytren;' in England by Rowley;^ and in

Germany by Osiander and Dieffenbach. Dieffenbach began writing on injuries of

the perineum in 1829.^ He followed the plan of making lateral incisions at each

side of the perineum after suturing the rectovaginal septum. In 1837 he advised

the primary repair of all lacerations of the perineum, including simple tears. Roux

did much to popularize the operation for complete laceration, and published nu-

merous successful cases.'' Mettauer, of Virginia, published a successful opera-

tion for the cure of a complete laceration of the perineum six months after its

occurrence. The description of the operation is lucid and his conception of it is

most intelligent. He used sutures of lead, which were fastened by twisting, as

has been done subsequently with silver wire sutures.''

Bayer performed a primary operation for incomplete tear of the perineum in

1823." Churchill operated in a similar case in 1S24,' and Williams in 1827.*

Alcock performed the intermediate operation for incomplete laceration in 1820.*

In the course of his paper he suggested that cases of prolapse could be much im-

proved if the perineum were repaired.

The secondary operation for the incomplete laceration of the perineum was

first done as a means of cure in prolapse of the uterus. Fricke, of Hamburg,'"

devised the operation of episiorrhaphy, and in 1835 he had operated four times

with three successes. The character of the operation is indicated by its title.

Dieffenbach (loc. cit., 1837, p. 25.5) performed episiorrhaphy for prolapse of the

uterus and combined it with a perineorrhaphy. Nick reported in 1838 that he

had performed two secondary operations for incomplete laceration of the perineum.''

Dieffenbach in his operative surgery, published in 1845, describes both the prim-

ary and secondary operations for incomplete and complete lacerations.

' Roux: "Memoir sur la Restauration du Perinee," etc., Gaz. Medicale de Paris, 1834, Tome
ii, p. 17.

- Blundell, James: "Lacerations of tlie Perineum," Lancet, 1827-28, vol. ii, p. 709.

^

^Dieffenbach, J. F.: "Chirurgische Erfahrungen," 1829, Bd. i, p. 64; "Sur la Rupture de
Perinee," Jour, complementaire du Dictionnaire de Science medicale, 18.30, xxxviii, pp. 193-206;
"Ueber die Zerreissung des Dammes bei Frauen," Medicinische Zeitung, 1837, Bd. vi, p. 255.

' Clinique chirurgicale, L'Union medicale, 1849, vol. iii, p. 247.

* Mettauer, John P.: "A Case of Laceration of the Perineum," Amer. Jour. Med. Sciences,
1833, vol. xiii, p. 113.

"Bayer, W.: "Cases of Ruptured Perineum Treated Successfully," Edinburgh Med. and
Surg, .Jour., 1823, vol. xix, pp. 551-554.

'Churchill, J. M.: "Case of Lacerated Perineum," London Med. Repository, 1824, vol. i,

pp. 464-468.

'Williams, C: "Case of Laceration of the Perineum," London Med. and Physic. Jour.,
1827, vol. iii, pp. 101-102.

"Alcock, Thomas: "On the Treatment of the Laceration of the Perineum in Parturition,"
London Med. and Physic. Jour., 1820, vol. xliv, pp. 193-197.

Fricke, J. C. G.: "Episiorhaphie, ou nouvelle Operation pour la Cure du Prolapsus de la
Matrice," Gaz. Medicale, 1835, Tome iii, pp. 249, 618.

" " Beobaehtung der volkommenen Heilung einer nicht ganz neuen Dammruptur," etc.
Medicinisch. Correspondenzblatt des wuerttenbergisch. aerztlich. Vereins, Stuttgart, 1838, Bd.
viii, pp. 301-303.
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Baker Brown was the next surgeon to improve and popularize the operation.'

His operation, Hke Fricke's, was an episiorrhaphy. Like his predecessors and

contemporaries he failed to appreciate the real nature of the injury to the pelvic

floor, and his operation did not reunite the torn structures, but rather hid them

from view by securing union of the labia majora. His work, however, was of great

value in inducing others to study perineal injuries, and thus led to improvement

in both theory and practice. In 1866 Brown had done 112 operations on the per-

ineum. Brown's operation was improved upon by Savage, who recognized the ana-

tomic structures involved and extended the denudation up the posterior wall of the

vagina. His operation has been developed more recently by Hegar and other

German surgeons.^

Sims, Agnew, and Emmet were the next pioneers in this field. Sims followed

the methods of operating practised by his contemporaries, his own contribution

to the operation being the use of silver wire sutures.^ The work of Emmet, A.

Martin, and Lawson Tait brings the development of the operation to our own period.

The work of Emmet has been more fruitful in results than that of any one other

surgeon, as he not only recognized that the separation of the torn muscles and fasciae

caused a loss of support of the sacral segment of the pelvic floor, but devised an

operation to restore the parts to the normal, which was almost if not quite perfect

in its results.*

General Considerations.—In order to appreciate the nature of lacerations of

the perineum or sacral segment of the pelvic floor and the operations designed for

their cure, it is necessary to understand the anatomy of the pelvis, and particularly

the anatomy of the levator ani muscle and the pelvic fasciae. The reader must be

referred to standard treatises on anatomy and monographs upon the anatomy of

the pelvic floor for detailed information. It must suffice to point out that the an-

terior or pubic segment of the pelvic floor, consisting of the anterior vaginal wall,

bladder, uterus, uterosacral ligaments (and also the intestines contained in the pel-

vis), receive direct support from the perineum or sacral segment of the pelvic floor,

and that the chief factors in affording this support are the levator ani muscle and

the pelvic fasciae. This muscle is most frequently injured in labor in its anterior

portion just within the triangular ligament, but in extensive lacerations the injury

may extend two or more inches up the vaginal canal in one or both sulci. The

common types of injury are:

1. Laceration of the fourchette and introitus vaginae.

2. Laceration of the fourchette and introitus vaginae extending up one or both

vaginal sulci.

' Brown, I. Baker: "Diseases of Women," 1854; "On Rupture of the Perineum and its

Treatment," etc., 18.52.

'Savage, Henry: "The Surgery, Surgical Pathology, and Surgical Anatomy of the Female
Pelvic Organs," etc., second ed., London, 1870.

' Agnew, D. Hayes: "Lacerations of the Female Perineum," etc., 187.3.

'Emmet, T. Addis: "A Study of the Etiology of Perineal Laceration with a New Method
for its Proper Repair," Trans. Amer. Gyniec. Soc, 1883, p. 198.
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3. Laceration of the rectovaginal septum involving the sphincter ani, extending

a variable distance up the septum. The common type of this laceration is median.

Exceptionally the laceration extends up one or both vaginal sulci. In rare instances

the fetal head penetrates the rectovaginal septum and tears its way through the per-

ineum, leaving the vaginal introitus intact. In such cases, as a rule, the sphincter

ani muscle and rectal wall are torn. A very rare form of injury is the subcutaneous

laceration of the sphincter ani muscle.

The structures involved in these various lacerations are as follows:

1. The slight median lacerations of the fourchette and introitus involve no

structures of importance; when deeper, the transversus perinei muscles and the

deep pelvic fascia or triangular ligament may be torn.

2. The same structures as in type one are involved, but in addition the fibers of

the levator ani muscle which unite in the rectovaginal septum are torn,' and the

anterior portions of one or both levator muscles are either torn through or they

are detached from the lateral walls of the vagina and rectum. The fasciae accom-

panying these muscles are also torn. The extent of the injury to the muscle

or muscles depends upon the depth of the lacerations in one or both sulci. This

is the type of laceration which destroys the supporting function of the pelvic floor

and leads to rectocele, cystocele, and prolapse of the uterus—hernia of the pelvic

contents. In certain cases the levator ani muscle is torn away from its attachment

to the pubic bone instead of or in addition to being torn away from its attachments

' The anatomy of the rectovaginal septum is not so clearly described by anatomists as is

desirable. The anterior portion of the levator ani muscle in the male is described, but scant
reference is given to this portion of the muscle in the female.

Deaver ("Surgical Anatomy," vol. ii, p. 621) states that the most anterior fibers of the levator
ani muscle "pass downward and backward around the lateral aspect of the prostate gland, to

be inserted into the central tendon of the perineum, and have been termed the levator prostatce."

And (loc. cit., p. 672) "the levator ani muscle in the female differs from the corresponding muscle
in the male only at its anterior portion, which closely embraces the sides and posterior wall of

the vagina, whereas that part of'the muscle in the male embraces the prostate gland." In a
private communication Deaver states that the above portion of the levator ani muscle in the
female is inserted in the central tendon of the perineum.

Morris ("Anatomy," 1895, p. 1099) in discussing the levator ani muscle says: "The anterior
border crosses the sides of the prostate and is connected with the corresponding part of the op-
posite muscle by fibrous and smooth muscular tissue, which passes between the prostate and the
rectum." "In the female the anterior fibers of insertion are connected with the .sides of the
vagina, interlacing with the longitudinal fibers of its muscular tissue without becoming actually
inserted into the passage."

Charles .lewett ("Surgery of the Female Pelvic Floor," Brooklyn Med. Jour., Jan., 1906),
in discussing the levator ani muscle, says: "The anterior lamella runs toward the perineal flexure
of the rectum; a few of its fibers, passing in front of the bowel, become continuous through the
intervention of tendon with the opposite transversus perinei muscle. A few go to the rectal
sheath, others extend into the external sphincter ani, of which they form a part," etc.

^
All anatomists agree that the fibers of the levator ani muscle immediately posterior to those

which have just been described are inserted into the sides of the rectum and unite with the
sphincter ani. The next set surround the rectum and unite in the median line, the most pos-
terior fibers being inserted as far back as the coccyx.

The fibers from the anterior border of the levator ani muscle which unite in the median line
in the rectovaginal septum are in intimate connection with the rectovesical fascia, which is

reflected from the triangular ligament over the upper and inner surface of the levator ani muscle.
The triangular ligament, the rectovesical fascia, the sheaths of the vagina and of the rectum,
the slips of muscle from the anterior border of the levator ani muscle which unite in the median
line, and the insertion of the levator ani muscle into the sides of the rectum, are the structures
with which the gynecologist has chiefly to deal in repairing extensive lacerations of the pelvic
floor.
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in the rectovaginal septum and rectal wall. This particular form of laceration

is especially difficult to cure.

3. The chief injury is to the sphincter ani muscle with the resulting loss of

control over the contents of the bowel. Usually this type of laceration is median

and does not extend much, if at all, above the plane of the triangular ligament.

Exceptionally the laceration extends up one or both sulci, and thus becomes a

combination of types two and three, involving both loss of control over the bowel

contents and loss of support from the pelvic floor. In some cases the sphincter

ani may be torn subcutaneously without an external wound.

A variation of type two is a very common and interesting form of injury of the

pelvic floor. Upon examination the skin perineum and posterior commissure

will be found intact, and the mucous membrane of the vagina may likewise present

Fig. 211.

—

The Levator Ani Muscle (Kelly).

no scars, and yet the patient may have all the symptoms of lack of pelvic support.

Upon inspection the anus will be found to have dropped downward and back-

ward, the skin perineum will be of greater extent than normal, and the introitus

vaginae will be gaping. The injury consists of the submucous rupture of the pel-

vic fasciae and of the slips from the levator muscle which unite in the rectovagi-

nal septum, and also the separation laterally of the levator muscles from the vagina

and rectum. Emmet likened this condition to the mouth of a bag without the

running-string. In discussing this condition he laid special stress upon the rup-

ture of the fasciae and the loss of support of the pelvic vessels and said very little

about the muscles, in which respect alone his teachings differ from those most ap-

proved today.

It would be well if every surgeon before practising operations for the cure of
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lacerations of the perineum could serve an obstetric apprenticeship and thus learn

the nature of the lacerations from a study of their details immediately after labor.

The symptoms of laceration of the perineum depend entirely upon the struc-

tures involved. A superficial laceration of the fourchette and posterior commissure

probably causes no symptoms whatever. At the most the patient may be able to

appreciate the fact that the orifice of the vagina is somewhat enlarged. A deeper

laceration of this type (type one) involves the transversus perinei muscles and the

constrictor vaginse. This gives rise to more or less gaping of the introitus vaginse,

but unless the deep pelvic fascia is also involved, it probably produces no symptoms.

When the laceration is sufficient to involve the triangular ligament, there are minor

symptoms of loss of support.

When the laceration belongs to type two, which involves not only the four-

chette and introitus vaginte but extends up one or both vaginal sulci, the anterior

fibers of the levator ani muscle which unite in the rectovaginal septum are torn

and the levator itself is separated on one or both sides from its attachment to the

vagina and rectum. This form of laceration causes positive loss of support and

produces marked symptoms. The patient feels that the contents of the pelvis

are not supported and complains of pelvic tenesmus or " bearing down. " Depend-

ing upon the extent of the injury and the length of time it has existed, the posterior

vaginal and anterior rectal walls evert frectocele), the anterior vaginal and vesical

walls roll out (cystocele), or the uterus becomes prolapsed, or these three secondary

results of this type of laceration occur together. This is the type of laceration

which leads to procidentia or hernia of the pelvic contents, and the patient suffers

symptoms quite similar to those of hernia in any other region. Subinvolution

of the vagina is one of the early consecjuences of this type of laceration, and later

there is overstretching of the vaginal walls. The laceration of the pelvic fascise

deprives the blood-vessels of their normal support, with the result that there is

passive congestion of the perivaginal ti-ssues. In the more extreme cases the

patient has the sensation that the contents of the pelvis are escaping through the

vulva. In the minor cases, on the other hand, there may be overaction of the in-

tact portion of the levator muscle, giving rise to nervous reflexes cjuite similar

in their nature to the results of muscle-strain in the eyes. Backache is a common
symptom. Partial incapacity for active work is the rule.

In type three, which involves the laceration of the sphincter ani muscle and

more or less of the bowel wall, the chief and usually the only symptom is loss of

control over the bowel contents. Not infrequently the ends of the torn sphincter

muscle are caught in scar tissue, so that there may be partial or even fairly good

control. The control is more apt to be perfect so far as the fecal contents of the

bowel is concerned than is true of gases. When the bowels are constipated, there

IS far better control than when they are loose, so that patients incline to keep

themselves constipated. In other cases the laceration leads to a more or less per-

sistent diarrhea, which is promptly cured by the repair of the lesion. In the rare

cases of complete tear of the perineum in which the laceration extends up one
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or both sulci and causes loss of pelvic support, the symptoms of hernia are added to

those of rectal incontinence. Because of the tissues involved in complete rupture

of the perineum procidentia is almost never seen as a complication.

Diagnosis.—The diagnosis of injuries to the perineum offers few difficulties,

provided the examiner is familiar with the normal anatomy of the pelvic floor.

The examination is best conducted with the patient in the dorsal position. In

type one, upon separating the labia the posterior commissure is seen to be torn

and there may be slight gaping of the introitus vaginae. If the patient is requested

to strain or bear down, the posterior wall of the vagina is not forced into the introitus.

Upon passing two fingers within the vagina the levator ani muscle will be found

intact laterally, and upon pressing the fingers posteriorly the normal support afforded

by the fibers of the levator ani muscle which unite in the middle line and by the

pelvic fascia will be recognized. Inspection will show that the anus occupies its

normal relation to the pubic arch and that it has not dropped downward and back-

ward as a result of injury of the levator muscle. The cleft between the nates is

normal and not flattened, as is true when the levator ani muscle and the pelvic

fascise are torn.

In type two the vaginal orifice is gaping. When the posterior commissure is not

torn the fourchette is intact and the skin perineum is elongated anteroposteriorly

to even twice its normal extent. If the patient is asked to strain or bear down,

the posterior vaginal wall rolls out, or both posterior and anterior vaginal walls

roll out. The anus is seen to have dropped downward and backward, so that

the distance from the anus to the arch of the pubes may be twice the normal. The

cleft between the nates is flattened. Upon introducing two fingers within the vagina

the levator ani muscle is found separated laterally upon one or both sides and

the resistance normally afforded by the levator ani muscle and the pelvic fascia

is wanting. In detail the remaining conditions to be observed differ greatly.

The scars resulting from the laceration may be seen extending up one or both sulci.

In the more extreme cases rectocele, cystocele, and prolapse of the uterus are present.

In the variation of type two, in which the injury to the pelvic fasciae and the levator

muscles is submucous in its nature, no scars can be recognized, because none are

present. In these cases the skin perineum is always elongated; otherwise the

diagnostic signs are much the same as when the laceration has involved the skin

and mucous membrane as well as the deeper structures. This type of laceration

has l>een described by Kelly as a "relaxed outlet."

When the sphincter ani muscle and the rectal wall are involved in the injury

the diagnosis is evident upon inspection of the parts. The rectovaginal septum

is torn and the torn sphincter may be felt with the ends of the torn muscle retracted

upon each side of the laceration, their location being easily recognized by the pits

which form as a result of the retraction of the muscle. In exceptional cases the

sphincter ani muscles may be torn without laceration of the skin perineum. In

such cases the diagnosis must be made by the evident loss of control over the

bowel contents and by palpating the sphincter muscle in order to recognize its

broken continuity.
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Immediate Perineorrhaphy.

The immediate repair of lacerations of the perineum offers many advantages

to the patient and should be performed in all cases unless the condition of the patient

at the conclusion of labor renders an operation inadvisable. Such obstetric com-

plications as puerperal eclampsia, postpartum hemorrhage, collapse or great

prostration of the patient, forbid operation. Very marked edema, extensive bruis-

ing, or ecchymoses of the genitalia, are further valid grounds for postponing opera-

tion. Under all other conditions the injuries to the pelvic floor should be repaired

immediately after labor or within twenty-four hours of its completion, when proper

assistants can be summoned. If the labor has been terminated at night, with the

attendants tired out and when proper assistants cannot be obtained, it is far better

to postpone the operation for a number of hours than for the obstetrician to attempt

it unaided or with unskilled assistants.

Recent External Superficial Tear.—In the simplest form of laceration, de-

scribed as type one, the closure of the rent is not imperative; but even in these

simple cases it is advisable as closing an avenue for infection, and also as guard-

ing the practitioner from blame in case he has underestimated the extent of the

lesion.

Operation.—The parts should be prepared for operation by cleansing them

with soap and sterile water and douching with bichlorid solution (1:4000) or

other suitable germicidal solution. The sterilization of the hands of the operator

and assistants and of the instruments and suture material should be the same as for

all operations. The operation may be done with the patient across the bed in the

lithotomy posture, but it is far better to transfer her to an operating table. General

anesthesia is always desirable. The legs may be held by an assistant, but preferably

by leg-holders. The use of the Kelly perineal pad permits the employment of

irrigation and facilitates the operation. The necessary instruments are a needle-

holder, medium-sized curved needles, scissors, dissecting forceps, artery forceps,

catgut and silkworm-gut sutures and silk for carriers. The labia are held apart

by the assistants, thus exposing the torn fourchette and introitus. It is best to begin

the suturing at the upper end of the laceration on the posterior vaginal wall. Silk-

worm-gut possesses distinct advantages in domestic practice, and if catgut is em-

ployed, heavy catgut should be avoided. The sutures should be placed less than

a centimeter apart. The general principles applicable in all plastic work—that

the suture when tied should form a circle or approximately a circle in the tissues

—

should be followed, as this brings the surfaces to be approximated into neat apposi-

tion. The needle should be introduced about half a centimeter (i inch) from the

edge of the laceration. Each suture should be tied as soon as placed, care being

taken to avoid tension. The rule to avoid tying sutures too tightly is of special

importance just after labor. Many a failure to secure good union has been due to

strangulation of the tissues by tight sutures. For simple lacerations, usually from

three to six deep sutures will be necessary. Such superficial sutures as may
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be necessary should be placed to secure neat approximation of the skin peri-

neum.

Recent Internal Tear and Combined External and Internal Tear.—In

the more serious lacerations described as type two, which extend up one or both

vaginal sulci and which usually involve the introitus and perineum, the suturing

should begin at the upper end or ends of the laceration in the vaginal sulci. The

same instruments are needed as for type one, anil in addition a Sims speculum or

a vaginal retractor may he of service. It is well in these cases to introduce a gauze

sponge in the vagina above the field of operation to prevent the lochial discharges

from flowing over the wound—to be removed after the suturing is completed. The

same principle in placing the sutures is to be followed as described for the repair

of superficial lacerations. If there is much contusion, it is well to embrace more

tissue in the sutures than would be necessary in sound tissue. The structures

involved should be accurately estimated in order that the suturing may accomplish

the restoration of the pelvic fioor to the normal; especially must the injury to

the levator ani muscle upon each side and its connection to the rectal and

vaginal walls and its union in the rectovaginal septum be restored. If the

laceration extends far up the vagina, its upper portion, as a rule, involves only the

vaginal wall, and the sutures of the upper end need not be very deep. The portion

involving the levator muscle (al)out 1 inch within the vagina) should be very care-

fully sutured. The needle should take a firm hold on the levator muscle, coming

out near the bottom of the torn sulcus. It should be reintroduced upon the median

side of the tear, pick up the tissues on the rectal wall, and emerge from the vaginal

mucous membrane at a point corresponding with the point of entrance. This is

the so-called V-shaped suture of Emmet. In order that the suture shall draw the

structures back into the pelvis the point of the needle is directed in such a manner

that it emerges from the bottom of the sulcus at a lower plane in the pelvis than

its point of introduction. When enough sutures have been introduced to close

one sulcus, the other sulcus, if torn fas is usually the case), is sutured in a similar

manner, leaving the laceration through the introitus vaginae to be closed. The su-

ture passed just within the hymen (plane of the deep perineal fascia) should pass

through the anterior border of the levator ani muscle upon one side, pick up tis-

sues in the median fine, then pass through the anterior border of the opposite levator

ani muscle and emerge from the vaginal mucous membrane just within the hymen,

so that when tied the torn slips of the levator ani muscle shall be brought into ap-

position. The next suture is passed at the plane of the hymen and brings the torn

edges of the deep fascia into apposition. One deep and several superficial sutures

suffice to close the laceration through the skin perineum and to unite the torn trans-

versus perinei muscles. If silkworm-gut is used as sutm-e material, it may be

threaded either directly into the eye of the needle or introduced by means of a needle

and carrier. Its use is facihtated by soaking it in hot water to soften it. For

superficial sutures light-weight catgut is preferable. For the average laceration of

this type, in addition to the catgut sutures, eight silkworm-gut sutures will be re-
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quired and in extensive ones a much larger number may be necessary. When the

tissues are ragged, it is at times desirable to trim the ragged edges with scissors

before introducing the sutures.

It was formerly the rule to close this form of laceration by sutures passed

through the skin surface of the perineum. The result of this method of suturing

is apt to be that the separated levator ani muscles are not included in the sutures,

and that while the skin perineum is restored, the supporting power of the pelvic

floor is lost.

Recent Complete Laceration of the Rectovaginal Septum.—The immedi-

ate repair of complete rupture of the rectovaginal septum is even more important

than that of the other types of laceration. The same instruments are needed. The

first step in the operation is the closure of the rent in the bowel, which is effected

by placing light-weight interrupted catgut sutures, introduced from the rectal

surface and beginning at the upper end of the tear. Each suture pierces the margin

of the mucosa and appears on the septum half a centimeter (-g- in.) from the edge

and enters the septum on the opposite side, coming out again on the mucosa. Each

suture is tied as it is introduced, the knot being within the rectum. They are

placed 7 mm. (^ in.) apart. As the anal border is approached, it is desirable to

use silkworm-gut for alternate stitches. Enough sutures are introduced to close the

rent in the rectum down to and including the border of the anus. The laceration

is now reduced to one of the types already treated and is closed in the same manner,

with the exception of the treatment of the torn sphincter ends. Two light-weight

(No. 1) catgut sutures should be passed through each end of the torn sphincter

to approximate this structure. These sutures should be reinforced by two silk-

worm-gut sutures, which enter on the skin surface of the perineum, pass through

the sphincter itself, traverse the perineal septum, and emerge through the skin peri-

neum upon the opposite side, passing through the other end of the torn sphincter

in their course. When tied these sutures hold the torn sphincter ends in apposition

until union takes place. When properly performed this operation is uniformly suc-

cessful if infection of the perineum does not occur. The immediate operation

probably succeeds in 90 or 95 per cent, of cases.

The reader is referred to the illustrations of the secondary operations upon

the perineum, which demonstrate the course of the sutures employed in the 'primary

as well as the secondary operation. A study of these illustrations will greatly assist

in making clear the foregoing description of the primary operation.

The after-treatment of these cases is the same as for the secondary operation

upon the perineum and will be described in that connection.

What has been described as the intermediate operation for injuries of the perineum

has been performed at any time from one week after labor until cicatrization

has resulted. Barton Cooke Hirst has recently advocated this plan in pref-

erence to the immediate operation, and claims that on the whole his results are

better than by the method which has been recommended. As a further advan-

tage of postponing the operation until a week after labor, lacerations of the cervix
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can be repaired at the same time. This particular point of advantage is undoubted

but on the whole the immediate operation is to be preferred, as it shortens the time

of convalescence and saves the patient from a week's contemplation of an opera-

tive procedure.

Secondary Perineorrhaphy.

The conditions present in old lacerations of the perineum differ so widely, owing

to variations in the structures torn or overstretched in labor, the length of time

which has elapsed since the injury, and the nature of the secondary results which

have ensued, that for clearness it will be necessary to describe typical operations,

and then to refer to the variations which must be made to adapt the operative pro-

cedure to the actual indications in the particular case.

The Superficial External Tear.—This form of laceration, which has been

called type one, seldom calls for secondary perineor-

rhaphy unless there exists some other indication for

operation. When the laceration is of sufficient

depth to involve the transversus perinei muscles

and triangular ligament, it results in a gaping

introitus. Under these conditions, or if a painful

scar be present, the secondary operation is called

for. It is my own practice, when operating upon

the uterovaginal canal, to repair all lesions which

may exist, and hence operation in this variety of

laceration is often done in connection with such

operations as trachelorrhaphy, or amputation of the

cervix, when it would not be considered advisable

to subject a woman to the operation for this con-

dition alone. As the form of laceration is median

and the levator ani muscle is not involved in the

injury, the operation indicated is the type advised

by Savage and developed by Hegar (Fig. 212).

The hymen or its remains is picked up just below

the orifice of the vidvovaginal glands on each side

with a special tenaculum shaped like a shepherd's crook. An assistant upon

each side makes traction upon these, which separates the vaginal orifice and ex-

poses the field of operation. A denudation is made of the posterior commissure

and lower portion of the posterior vaginal wall, which is roughly triangular in shape,

the base of the triangle being a curved line between the two tenacula, the convex-

ity of the curve being in the direction of the anus, the apex of the triangle being upon

the posterior vaginal wall. The surface to be denuded may be outlined with a

scalpel or the tissue may be removed with scissors under the guidance of the eye

without the preliminary use of the knife. The original scar should be excised and

the triangle should extend sufficiently up the posterior vaginal wall to allow the

tissues to come naturally in apposition. The object of the operation is to restore

Fig. 212.

—

Hegar's Operation.
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the perineum to its original contour and to reunite the triangular ligament or deep

pelvic fascia and also the transversus perinei muscles. When the denudation is

complete, the wound should be closed with sutures. The suturing should begin

at the upper angle of the denudation. Two or three interrupted medium weight

(No. 2 or No. 3) catgut sutures suffice to bring the edge of the vaginal mucous

membrane in apposition. A deep silkworm-gut suture should be passed at the

plane of the hymen, which is the plane of the deep pelvic fascia. The principle

universally applicable in plastic surgery, that when two surfaces are to be united

the needle must be made to describe a half-circle behind each surface, so that when

tied the suture will form a more or less perfect circle in its course through the tissues,

is applicable here; but care must be taken that the needle does not penetrate the

deep fascia too close to the pubic rami, as in this event, when the suture is tightened,

it will not approximate the surfaces because of the unelastic character of the attach-

ment of the pelvic fascia to the pubic rami. Should the inexperienced operator

find that the suture when tightened will not approximate the tissues, the suture

should be removed and less tissue should be embraced in it. A second deep suture

should be passed just outside the hymen to catch the retracted transversus perinei

muscles. The remainder of the wound in the fourchette and skin perineum can

be closed with a few interrupted light weight (No. 1 or No. 2) catgut sutures.

In passing sutures in plastic operations upon the vagina and perineum, the needle

should be introduced about 5 mm. (-5- in.) from the margin of the wound and

emerge upon the opposite side at a corresponding point. When tying the sutures,

sufficient traction should be made to bring the parts into neat apposition without

tension. Tight sutures interfere with the circulation or strangulate the tissues and

promote infection and suppuration.

The after-treatment is discussed elsewhere.

Internal and External Incomplete Lacerations of the Perineum—The
Relaxed Vaginal Outlet.—The characteristics of the various forms of injury to

the perineum embraced under this title have been classified as type two. This

variety of injury to the pelvic floor was very imperfectly appreciated until recent

years. Savage made the first advance in the study of the nature of the lesion by

.

calling special attention to the anatomy of the parts involved and by devising an

operation which was an improvement upon that of his predecessors, and which

was the basis of the operation which has been developed by the German school

and which is known as Hegar's operation. It remained for Emmet to appreciate

the fact that the function of the sacral or supporting segment of the pelvic floor

could be destroyed by injury and laceration of the pelvic fascia without any lacera-

tion of the skin perineum, and to devise a satisfactory operation to cure the injury.

Prior to 1883, when Emmet wrote upon this subject, the severity of the laceration

of the perineum was estimated by the extent of the tear in the direction of the anus

and rectal wall,—in other words, by the depth of the tear through the fourchette

and introitus vaginse. Emmet's views were so radically different from those held

by his contemporaries that the subject was again studied, especially recent perineal
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injuries, and the correctness of his claims became apparent. About all that has

been added to our knowledge of the subject by others is a greater appreciation of

the injury to the levator ani muscle in addition to that of its fascia, which has

been insisted upon by more recent writers.

Two types of operation for the cure of this form of laceration are in vogue at

the present time. In one (Hegar's) the denudation is median, extending up the

posterior vaginal wall, and the attempt is made by a single row of sutures to restore

the torn structures to the normal. In the other (Emmet's) the denudation is

median at the introitus vaginae and

follows the vaginal sulci, the line

of sutures being in the form of a

Y. The nature of the original

lacerations, together with the ana-

tomic and mechanical problems

involved, render the Emmet pro-

cedure far superior, in my judg-

ment, to that of Hegar.

Before proceeding with the op-

eration in a particular case, the

exact conditions present should be

carefully studied. The extent of

the laceration of the deep pelvic

fascia, the laceration of the slips

of the levator muscle which unite

in the rectovaginal septum, the

separation of the levator from the

vaginal and rectal walls upon one

or both sides, the separation of the

levator muscles laterally, with

laceration of the fascia permitting

the rectum and posterior vaginal

wall to roll ovit through the intro-

itus vaginte, the existence and size

of the rectocele or overstretched

posterior vaginal and anterior rec-

tal walls, the relation between the posterior vaginal and anterior rectal walls,—all

these are questions which must be investigated before a thoroughly satisfactory

operation can be performed. In order that the operation may be satisfactory, it

must be so varied in the particular case as to restore the anatomic conditions

approximately to the normal.

Operation.—A careful study of the illustrations will greatly assist the reader in

appreciating the description of the operation. The first step is to outline the

limits of the denudation. The hymen or its remains is picked up on each side

TU 21 3 Pi.RIXEORRPIAPHY.

The field of operation is exposed for denudation.
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just below the orifice of the vulvovaginal gland with a shepherd's crook, each of

which is held by an assistant. A rather heavy double tenaculum forceps is then

used to catch the skin of the perineum just below the fourchette and below the limits

of the denudation upon the skin. The weight of this forceps tends to retract the

perineum and facilitates the escape of the water used in irrigation. With a light

weight double tenaculum forceps the posterior vaginal wall is picked up in the

middle line at a point which shall be between 5 mm. and 1 cm. {\ and f in.) within

the hymen at the completion of the operation. This point is selected with reference

to the size of the rectocele. If the

rectocele is large, the posterior

vaginal wall is necessarily over-

stretched, and it is desirable to

remove by denudation a greater

portion of the vaginal mucous

membrane than when no rectocele

exists.

The field of operation is now
exposed, and, roughly speaking, it

may be said that three triangles

are exposed—an external one be-

tween the two shepherd's crooks

and the forceps attached to the

skin perineum, and two internal

ones, the base of each being a line

between the shepherd's crook and

the tenaculum forceps, each run-

ning up one vaginal sulcus (Fig.

213). The tissues to be removed

may be outlined with a knife, the

excision extending downward and

outward from the shepherd's crook

to the bottom of the laceration in

the skin perineum and then upward

and inward to a corresponding

point upon the opposite side. An
incision is then made upon one

lateral vaginal wall extending up the sulcus as far as in the particular case is

necessary. A corresponding incision is then made upon the posterior vaginal

wall extending from the incision already made to the central tenaculum forceps.

The triangle in the other sulcus is then outlined in a similar way. The tissue

so outlined is now removed by means of the Emmet right-and-left curved

scissors. With a little practice this is done with great facility. The tissue is

picked up with a rat-tooth dissecting forceps and a strip is denuded with the

VOL. I.—26

Fig. 214.

—

Perineorrhaphy,

The denudation is completed.
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scissors. Successive strips are removed until the denudation is complete. Atten-

tion should be paid to the removal of the mucous membrane lest islands of

undenuded mucous membrane be left at different points on the vaginal wall.

Should this oversight occur, the islands of mucous membrane may give rise either

to early suppuration or to late mucous cysts. With experience the operator will

cease to outline the tissues to be removed with a knife and do the whole operation

with scissors under the guidance of the eye. Fig. 214 gives a good illustration of

the appearance of the vaginal outlet

at the conclusion of the denudation.

In the average case the denudations

extend from 2 to 3 cm. (^ in. to l-j^in.)

up each sulcus of the vagina. When
a large rectocele exists, they may ex-

tend much higher with advantage.

The suturing is begun at the

upper end of one sulcus. The upper

sutures usually include only the va-

ginal wall, and to avoid the neces-

sity of their removal they should

l^e of medium weight (No. 2 or No.

3) catgut. The sutures are most

conveniently introduced by means

of a full curved, light weight needle

(the Kelly perineal needle) armed

with a carrier through which the

catgut is threaded. Each suture

should be tied as it is introduced

(Fig. 215). Two or three sutures

usually suffice to approximate neatly

the upper end of the sulcus. Usually

two sutures are now introduced to

attach the posterior vaginal wall to

the levator ani muscle. When a

rectocele exists, these sutures are em-

ployed to pick up the loose tissues of

the rectocele and to roll them back into the pelvis by attaching them to the levator

ani muscle, at the same time elevating the posterior wall of the vagina, so that at

the completion of the operation it shall lie in contact with the anterior vaginal

wall. The first of these sutures may be of catgut. The second should be of silk-

worm-gut and act as a tension suture. When operating in the left sulcus, these

sutures are introduced as follows: The lateral vaginal wall is pushed within the

pelvis with two fingers of the left hand and at the same time elevated toward the

pubic arch. This maneuver is practised so that when the suture is passed it

-Perin eohrhaphy.

Two euperficial sutures have been introduced in the upper
end of each sulcus, two of which are tied.

Fig. 215.-
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will tend to fasten the lateral vaginal wall to the levator muscle at a higher plane

within the pelvis. The needle is introduced 5 mm. (J in.) from the margin

of the wound and is passed directly through the levator muscle so as to catch a

firm hold on the muscle and its fascia. It is then brought out into the sulcus about

1 cm. (f in.) below the lateral margin of the wound. The needle is then intro-

duced into the loose tissues of the rectocele at a plane considerably below the point

of its emergence, and made to pass along the sides of the rectocele without pene-

trating the rectal wall until it emerges

upon the posterior vaginal wall at a

point corresponding with its point of

entry. The effect of these sutures

when tied is to draw the rectocele

back into the pelvis and to elevate the

posterior vaginal wall and attach it to

the levator muscle.

The method of introducing the su-

ture is a variation from the original V-

shaped suture of Emmet and is believed

to give a better "lift." The Emmet
suture emerges at the bottom of the

sulcus, the two sides of the V being of

corresponding length. If the vaginal

wall is not pushed within the pelvis,

and if, on the contrary, it is drawn

foi-ward toward the operator, the effect

of the suture may be to roll the poste-

rior vaginal wall out, instead of rolling

it back within the pelvis. Two sutures

passed after this manner are usually

sufficient to dispose of the rectocele

and to attach the posterior vaginal wall

to the levator ani muscles. The last or

"tension" suture should be just within

the border of the levator ani muscle.

The location of this muscle should

always be determined before placing

these sutures. Fig. 216 illustrates the mode of passing the sutures. The denuda-
tion m the opposite sulcus is now sutured in a similar manner.

The crown suture is next passed. This should be of medium weight catgut

and is a superficial suture throughout (Fig. 217). It is passed first through one

lateral vaginal wall, the tip of the posterior vaginal wall, and then through the

opposite vaginal wall. This suture is about i- cm. (-^ in.) within the hymen, which
IS about opposite the anterior border of the levator muscle. The next suture

Fig. 216.

—

Perineorrhaphy.

Two sutures introduced in each sulcus to roll back
the everted vagina and to attach the rectocele (rectal

wall) to the rectovesical fascia and levator ani muscle.

The two sutures in the left sulcus are tied.
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should be of silkworm-gut, and its special purpose is to approximate the ante-

rior borders of the levator muscle covered with their fascia, so as to obtain

fascial union, and in this way imitate the union of the slips from the levator ani

muscle which unite in the rectovaginal septum (Fig. 217). The needle is intro-

duced through the lateral vaginal wall just within the hymen, and passes rather

superficially from before backward

and from above downward for about

1 cm. It is then made to pass deeply

into the left sulcus until the anterior

border of the levator muscle is caught

in the depths of the sulcus. This

maneuver may be facilitated by

picking up the border of the levator

muscle with a dissecting forceps

(Fig. 218). The needle is then

brought out of the sulcus and is

made to catch up some tissue at the

bottom of the wound. It is then

passed into the right sulcus deeply

enough to catch the anterior border

of the levator muscle, after which

it is passed through the tissues of

the right side in a manner corre-

sponding to the left. When tied,

this suture will approximate the

anterior borders of the levator ani

muscle. This procedure may be

modified by burying a catgut su-

ture to approximate the anterior

borders of the levator ani muscle,

or a silkworm-gut suture may be

passed in the form of an 8.' The

next silkworm-gut suture is intro-

duced at the plane of the hymen

to approximate the torn deep pelvic

fascia. One or two deep sutures

suffice to approximate the wound in

the skin perineum. Silk is usually used for this purpose, as these external sutures

are usually removed at the end of a week, whereas the internal ones remain for

two weeks. If superficial sutures are needed they should be of light weight (No. 1

or No. 2) catgut (Fig. 219).

' Holden, Gerry R.: " Perineorrhaphy by Uniting the Borders of the Levator Ani Muscles,"
Amer. Jour. Obst,, 190.5, vol. Hi, No. 4, p. 497.

Flo. 217.

—

Perineorrhai'hy.

Noble's method of closing the vaginal outlet and se-

curing union of fasciiE covering the anterior borders of the

levator ani muscle. The upper superficial "crown" stitch

is ready to tie. The stitch a, a' is passed through the an-

terior border of each levator ani muscle (indicated by b, b')

deep in the sulci. When tied it will insure fascial union.

The lower suture when tied will unite the torn deep pelvic

fascia—triangular ligament.
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The operation is completed by douching out the vagina to remove any blood or

blood-clots, by cutting off the ends of the silkworm-gut, leaving them about three

inches long, this portion of the suture being turned into the vagina out of the way.

A small piece of gauze is then placed in the lower portion of the vagina to serve

as a drain. The external wound is powdered with sterile boric acid, and the wound

is dressed with a sterile pad made of cotton covered with gauze.

The operation described differs from the typical Emmet operation in several

particulars. In the typical Emmet operation the crown stitch is inserted in the

skin external to the hymen, passes through the vulvovaginal junction, skips

Fig. 218.

—

Perineohrhaphy.
The anterior border of the levator ani muscle is drawn forward and toward the median line as the suture is passed

through it.

the tissues in the sulcus, catches the tip of mucous membrane upon the posterior

vaginal wall, and is brought out through the vulvovaginal border upon the opposite

side in a corresponding way. The result of tying the crown stitch introduced in

this manner tends to draw the posterior wall of the vagina between the lateral struc-

tures which should be united at the vaginal outlet, and in so much tends to prevent

union of the borders of the levator ani muscle and of the deep pelvic fascia. As a

consequence, the result of the operation is often to give a somewhat gaping introitus

:

and for the same reason it fails in many cases to furnish adequate support because
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the lateral structures at the vaginal outlet are not brought together in the median

line. The operation which has been described may be said to combine the advan-

tages of the Emmet operation with those of the Hegar operation. The denuda-

tion of the two sulci and the sutures introduced in the sulci are made use of to roll

back the loose tissues of the rectocele within the vagina and to fasten the posterior

vaginal wall and anterior and lateral rectal walls to the levator ani muscle. A
firm introitus is also secured, as is the

case with the Hegar operation. What
is novel in the operation as I have

practised it is the securing of fascial

union of the anterior borders of the

levator ani muscle in the median line/

in order to imitate the normal union

of the shps of muscle from the levator

ani which unite in the median line in

the rectovaginal septum. This re-

stores the vaginal outlet more nearly

to the normal than is true of the Hegar

operation. Also the method of intro-

ducing the sutures in the sulci is be-

lieved to be superior to the V-shaped

suture of Emmet.

The foregoing description of sec-

ondary perineorrhaphy is that of a

typical case having a well-marked

laceration without any of the condi-

tions being extreme. In order to com-

plete the description it will be necessary

to consider a number of variations

from the type.

Detachment of the Posterior

Vaginal from the Rectal Wall

—

False Bursa.—In certain cases the

vaginal wall becomes detached from

the rectal wall or its attachment is

by very loose connective tissue. Not infrequently a false bursa forms between

the vaginal and rectal walls for the same reason that a false bursa forms in other

portions of the body. In dealing with such a case the typical operation should

be modified. The tongue of vaginal mucous membrane left upon the posterior

wall should be tletached from the rectum, which can readily be done with a few

snips of the scissors and pressure with the finger or gauze. AVhen the condition

' Noble, Charles P.: "A Contribution to tlie Technic of Operations for the Cure of Lacera-
tion of the Pelvic Floor in Women," Amer. Gyna?c. and Obstet. Jour., April, 1897.

p' '
.''
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is not extreme, the loose tissues in front of the rectum can be caught up with the

usual sutures which are placed in each sulcus. When the conditions are more

extreme and this expedient will not answer, it is best to bury a row of catgut sutures

between the vaginal and rectal walls, catching the fascia at the sides and uniting

these with the anterior rectal and posterior vaginal walls. When this is done,

the operation proceeds in the usual way.

Detachment of the Levator Ani Muscle from the Ramus of the Pubes.

—

This injury of the levator ani muscle and of the supporting segment of the pelvic

floor is one which is very difficult to remedy. Logically the plan of operation would

be (after making the denudation in accordance with the other injuries of the pelvic

floor) to separate the lateral vaginal wall from the pubic bone, then to make a dis-

section exposing the anterior portion of the levator ani muscle and to search for the

retracted ends of the torn muscle. These should then be sutured to the periosteum

of the ramus of the pubes. In practice this is very difficult to carry out, and it

is usually better to make use of the intact portion of the levator ani muscle in carry-

ing out the usual operation. The result, however, not infrequently is a partial

lack of support upon one side at the vaginal outlet.

Perineorrhaphy for Procidentia Uteri.—The operation upon the perineum

which is one of the operations necessary for the cure of prolapse of the uterus, and

especially of prolapse of the uterus and vagina, must differ in several respects from

the typical operation. In the more extreme cases not only is there a rectocele and

a cystocele, but also the lateral walls of the vagina are detached from their connec-

tions. The problem before the operator is not only to restore the perineum to

the normal, but also to reattach the posterior vaginal wall to the rectum and to

reattach the lateral walls of the vagina. When the various operations necessary to

cure a procidentia are done at one sitting, it is at times impossible in the extreme

cases to fulfil all of the indications. As a rule, it suffices to extend the denudation

in the vaginal sulci, so that they extend 4 cm. (If iq.) to 5 cm. (2 in.) instead of from

2cm. (|-in.)to3cm. (fiin.). In this way the lateral Vaginal walls can be reattached

in the lower two-thirds of the vagina. In these cases it is also necessary to

reattach the rectum to the vagina, as has been described on page 406. Under
these circumstances the lesions present in the upper third of the vagina have received

no attention. When a hysterorrhaphy is added to the plastic work, in at least 95 per

cent, of the cases the result secured is entirely satisfactory. In the small remaining

percentage of cases at times it is necessary to do a secondary operation upon the

posterior and lateral vaginal walls to restore the parts to the normal. This is most

apt to be necessary in cases in which there is a posterior enterocele and in cases

m which the uterosacral ligaments have been very greatly overstretched. In this

particular group of cases it is best to precede the hysterorrhaphy with intraperi-

toneal shortening of the uterosacral ligaments.

How to Prevent Scars at the Vaginal Introitus.—In the effort to secure a

firm vaginal introitus and adequate support to the pelvic viscera through fascial

union of the anterior borders of the levator muscle, there is a risk that the surgeon
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may do too much, and as a result secure an inelastic vaginal outlet with a more

or less firm transverse scar just within the hymen. In married women approach-

ing or past the menopause this may be a source of subsequent discomfort. The

denudations upon the lateral vaginal walls must not be made too far forward

toward the pubic arch and the anterior borders of the levator ani muscle must

be caught well down (deep) in the sulci. If the mistake is made of catching the

levator ani muscle too near its

pubic attachment, the resulting

vagina is too narrow and in-

elastic. The rule in plastic

surgery that the parts to be

united must come together

without tension is very im-

portant in this connection.

The central tongue of mucous

membrane left upon the poste-

rior vaginal wall must not be

too narrow, as otherwise its

nutrition may be cut off by the

various sutures and a slough

with subsequent scar forma-

tion result.

The one advantage of the

flap-splitting operation intro-

duced by Lawson Tait and

developed by Sanger and

others is that no tissue is

sacrificed and the parts come

together without tension. In

elderly women this method

of operation would on this

account have definite advan-

tages did it afford a satis-

factory means of disposing

of a rectocele and of secur-

ing fascial union of the torn

or separated levator ani

Fig. 220.

—

Rui'Ture of the Rectovaginal Septum with Ex-
treme Separation of the Ends of the Sphincter, which
ARE Indicated by the Pits or Dimples at each Side of the
Anus (Kelly i.

muscles.

Old Complete Rupture of the Rectovaginal Septum—Complete Lacera-

tion of the Perineum.—This is the third type of laceration in our classification.

As in most cases the laceration is median, a triangular denudation with a row of

sutures in the median line suffices to repair the injury. In the rare cases in which the

laceration extends up one or both vaginal sulci with laceration of the deep pelvic fascia
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and levator muscles, an operation of the Emmet type within the vagina is demanded

in order to secure adequate support to the pelvic structures. In either case the

operation upon the external or lower portion of the rectovaginal septum and the

sphincter ani muscles is the same. In the rare cases in which the fetal head pene-

trates the rectovaginal septum and ruptures the rectum and sphincter ani muscle,

leaving the introitus vaginas intact, the operation is begun by clipping this com-

missure of tissue, which reduces it to

one of the forms already discussed

(Fig. 220).

The operation for complete rup-

ture of the rectovaginal septum dif-

fers only from that described for the

superficial tear (the median opera-

tion) and for the internal and ex-

ternal incomplete laceration (the

Emmet operation) in the manage-

ment of the laceration of the rectal

wall and sphincter ani muscle. The
variation in cases of complete rup-

ture of the perineum which is of the

greatest importance is as to the dis-

tance which the laceration extends

up the anterior rectal wall. The
external sphincter muscle may be

torn with scarcely any laceration of

the anterior wall of the rectum; or,

on the other hand, the rupture may
extend up the rectovaginal septum

two or more centimeters, in which

case not only the external sphincter

ani, but also the internal sphincter

is necessarily torn. The closure of

the rupture of the anterior rectal

wall introduces a factor in the op-

eration which causes the operation

to fail in perhaps 5 per cent, of the

cases—infection of the perineal

wound. As the rectum constantly contains pathogenic organisms, the infection

of the wound in certain cases is easy to understand.

The point of chief importance, so far as securing continence of the rectum is

concerned, is that the operator shall learn to recognize the location of the retracted

ends of the torn sphincter ani muscle and to dissect out these muscle ends, so that

they can be united directly, and thus secure end-to-end union with perfect restora-

FiG. 221.

—

Perineorrhaphy for Complete Laceration.

Kelly's method of exposing the retracted ends of the

sphincter muscle by lateral incisions. The incisions over the

ends of the sphincter can be avoided and the suturing sim-

plified by passing a tenaculum from the surface of the wound,
catching each sphincter end in turn, and delivering the sphinc-

ter end by splitting the tissues above it as it is delivered.
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tion of the function of the sphincter. If this is not done and the sphincter ends

are sutured together covered over vi^ith more or less loose tissue, at best only mediate

union is obtained, and in a considerable percentage of cases the function of the

sphincter is imperfectly restored with resulting partial incontinence of the bowel.

Operation.—The preparation for the operation is the same as for other opera-

tions upon the uterovaginal canal, with the exception that it is very important to

secure absolute evacuation of the contents of the bowel. This is especially im-

portant when constipation has been present, as the passage of scybalous masses

some days later through the recently united sphincter might well result in destroy-

ing the union secured. For this reason it is well to administer castor oil every other

day for several days before the operation. For the same reason liquid diet should

be prescribed at least one day before the opera-

tion. The instruments necessary are the same

as those used in the incomplete operation, and

in addition two tenacula to catch up the torn

ends of the sphincter.

The denudation is the same as for the in-

complete operation so far as the vaginal wall

and introitus vaginte are concerned, so that this

part of the operation will not be again des-

cribed. The important point is to prepare the

torn rectovaginal septum and sphincter ends

for union. The denudation should begin at

the pit which marks the retracted end of the

sphincter to the left of the anus, and should

follow the border of the rectal mucous mem-

brane as far up as the laceration extends, then

down the other side, ending at the pit over the

retracted end of the sphincter to the right of

the anus. The denudation of the skin peri-

neum must follow in a general way the direc-

tion of the scar tissue, somewhat exaggerating its lines, and the lateral borders

of the denudation of the skin perineum must unite the denudation at the border

of the anus with that within the vagina, the junction of the two being just below

the orifice of the vulvovaginal gland upon each side. This denudation upon

the skin perineum may be outlined with a knife or may be made with an Emmet
scissors under the guidance of the eye. It is important to extend the denudation

within the vagina at least 1 cm. above the angle of the tear, whether the median

operation or the Emmet operation be selected, in order to avoid the tendency to

form a rectovaginal fistula at this point.

The suturing is best begun upon the rectal wall. Light weight interrupted

catgut sutures (No. 1) are introduced to secure accurate approximation of the

rectal wall. The needle should be introduced at the margin of the rectal mucosa.

L ^^.-.r
Swq Cy. 'Sv/y.

Fig. 222.

—

Perineorrhaphy for Complete
Laceration.

The sutures to close the rent in the an-

terior wall of the rectum are shown already

tied—closing the rent down to the border of

the anus. The sphincter ani muscle is shown
united directly by three fine catgut sutures.

The reinforcing suture of silkworm-gut, em-
bracing both ends of the torn sphincter

muscle and the tissues of the rectovaginal

septum, is introduced and ready to tie.
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emerging on the wound surface about 5 mm. distant, reentering on the opposite

side and coming out on the margin of the mucosa at a point corresponding to that

of entrance. Each suture should be tied as introduced, the knot being within tlie

rectum. The sutures should be about 7 mm. apart. As the upper border of the

sphincter ani is approached every other rectal suture should be of silkworm-gut.

The catgut sutures may be cut short,

but the silkworm-gut sutures should

be left to project through the restored

anus (Fig. 223). Usually two or three

silkworm-gut sutures within the rec-

tum are sufficient. When the anal

border is reached, each sphincter end

should be caught with a tenaculum

and the connective tissue covering it

dissected off with scissors until the

sphincter ends can be made to emerge

above the surface of the wound. The
sphincter ends should be prepared for

union by trimming away loose and

scar tissue. The sphincter ends should

be united by two light weight (No. 1)

catgut sutures introduced from side

to side and penetrating the entire

thickness of the sphincter muscle

upon each side. Before tying these

sutures or before introducing them,

as preferred by the operator, a silk-

worm-gut suture should be passed,

entering the skin .5 mm. from the

margin of the anal wound, passing

through the sphincter muscle about 7

mm. from its torn end, passing through

one side of the rectovaginal septum,

and emerging into the wound; then

reintroduced upon the opposite side,

passing through the rectovaginal

septum, the other end of the torn

sphincter, and emerging through the

skin at a point corresponding to its point of entrance. This suture when tied re-

mforces the catgut sutures and helps to keep the sphincter ends in apposition until

sound healing is secured. Fig. 223 illustrates well the foregoing steps of the opera-

tion.

The second silkworm-gut suture is introduced about 7 mm. in front of the

Fig. 223.

—

Perineorrhaphy for Complete Laceration.

The rectal sutures are introduced and tied. The re-

inforcing suture of silkworm-gut to support the sphincter

ani until union talces place is introduced and ready to tie.

The sphincter ends are shown drawn out for direct suture

with fine catgut. This step is magnified in the drawing

—

they should not be drawn out more than 5 mm. beyond
the surface of the wound.
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first, passes through the skin and tissues overlying the sphincter, passes through

the sphincter itself in the direction of its fibers, and emerges upon the skin surface

of the opposite side of the wound. These two silkworm-gut sutures give ample

reinforcement to the buried catgut sutures.

When the tear extends up the rectal wall and involves the internal sphincter

an attempt should be made in passing the next silkworm-gut suture to catch the

retracted ends of the internal sphincter upon each side of the wound. Usually

one or two additional silkworm-gut

sutures passed in the usual way

suffice to approximate the remain-

ing portion of the septum up to

the plane of the hymen.

In practice the vaginal sutures

are usually introduced and tied be-

fore those which approximate the

skin perineum. Superficial sutures

of light weight (No. 1 or No. 2)

catgut should be used between the

silkworm-gut sutures upon the skin

perineum to secure accurate ap-

proximation. Care should be taken

in tying the sutiii-es, especially those

through the sphincter ani muscle,

to avoid tension, as especially in

this operation tension from tight su-

tures interferes with the circulation

and invites infection of the wound.

The ends of the silkworm-gut

sutures projecting from the anus,

those in the sphincter itself, and

those upon the slvin perineum, are

cut at different lengths, so that

they may be distinguished one

from the others, and those within

the vagina are treated as in the

incomplete operation.

The opei-ation is completed by douching out the vagina to remove clots, intro-

ducing a small pledget of gauze within the vagina, applying sterilized boric acid

to the wound area, and dressing the wound with a sterilized perineal pad.

The operation, done according to the technic described, will give a perfect

result in about 9.5 per cent, of cases. In probably every twentieth case infection

of the perineum will occur, with failure of union of the sphincter. One of the

least common results of infection is the formation of a rectovaginal fistula.

Fig. 224.

—

Perineorrhaphy for Complete Laceration.
Kelly's method of delivering the sphincter ends for direct suture.
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Flap-splitting Operations.—Because of the liability to infection of the perineal

wound through the line of suture of the anterior wall of the rectum, various modifica-

tions of the operation have been devised with the object of overcoming the tendency to

infection from the rectum. Lawson Tait' devised a flap-splitting operation, which

has been developed by Sanger and oth-

ers, and which is now performed with his

own modification by Edward J. Ill, of

Newark. Tait made an incision with

scissors in the form of the letter H . The

transverse incision split the rectovaginal

septum and the lower halves of the H
extended to the retracted sphincter

ends. The anterior ends of the H ex-

tended forward to the vulvovaginal

junction. Flaps were turned forward

and backward. The sutures were

passed through the sphincter and

through the perineum proper, and the

vaginal and rectal flaps were left with-

out suturing. As done by Tait, the

operation was a crude one, although

he claimed excellent results.

In the operation as performed by

111, the flap turned toward the rectum

is sutured along its borders, so as to re-

store the integrity of the rectal mucous

membrane, by means of a continuous

catgut suture. The vaginal flap is

trimmed sufficiently to make it lie in

neat apposition with the restored ex-

ternal perineum, and this flap is also

sutured with a continuous catgut su-

ture. All the remaining sutures are

pftssed from the skin perineum, using

a Baker Brown or Peaslee needle and silver wire as suture material. Ill reports

(personal communication) almost perfect satisfaction with the operation as per-

fected by himself.

Howard A. Kelly has devised a flap-splitting operation the primary purpose of

which is to avoid a wound communicating with the rectum.^ This operation

is combined with the principle of direct suture of the sphincter, a point worked out

'Tait, Lawson: ''Diseases of Women and Abdominal Surgery," 1889, Phila., vol. i, p. 68.

Kelly, H. A.: "The Operation for Complete Tear of the Perineum," Amer. Jour. Obst.,
1899, vol. xl, No. 2.

:SiSeckejr,

Fig. 225.

—

Ferineorhhaphy for Complete Laceration.

An incision is made from A to B at least 1 cm. above

the junction of the rectovaginal mucosa. The usual

Emmet denudation is then made in the vaginal outlet

and vaginal sulci.
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by George E. Shoemaker,' Robert G. Le Conte,^ and Kelly himself.' The opera-

tion is performed as follows

:

An incision is carried across the septum at least 1 cm.—more if the tear is a deep

one—above the margin between the junction of the rectal and vaginal mucosa.

Tf £ec2<^£2',^

Fig. 226.

—

Perineorrhaphy for Complete Lacera-
tion.

Direct suture of the torn sphincter muscle by three fine

catgut sutures.

•Jf.Bec/cer

Fig. 227.

—

Perineorrhaphy for Complete Lacera-

tion.

1 , A flap is turned down toward the rectum, which

protects the perineal wound from infection from the

bowel. 2, The sphincter ends are caught and liber-

ated. This step is magnified in the drawing. 3,

A figure-of-eight catgut suture is introduced to ap-

proximate the depths of the wound and the internal

sphincter muscle.

This incision extends across the whole septum and above and beyond the sphincter

ends (Fig. 225). Taking this as a base line, the operation on the vulvar and vaginal

'Shoemaker, George E.: "Celiotomy under Unusual Conditions," Medical News, 1894,
vol. xlv, p. 329.

^Le Conte, Robert G.: "An Operation for the Restoration of the Sphincter Ani," Araer.
Jour. Obst., 1895, vol. xxxi. No. 6, p. 863.

^ Kelly, H. A.: "The Dissection and Liberation of the Sphincter Ani Muscle followed by
its Direct Suture in Cases of the Complete Tear of the Perineum," etc., Bulletin Johns Hop-
kins Hosp., 1899, vol. X, p. 1.
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portion of the rent is then made in the usual manner as in the case of repair of an

ordinary relaxed vaginal outlet. Having completed the denudation of these parts,

with the bilaterally symmetric triangles in each side and the undenuded tongue

of tissue on the posterior column, the operator then turns his attention to the com-

plicating condition, the rectal side of the tear. He inserts his left index-finger into

Fig. 228.

—

Perineorrhaphy for Complete Lacera-
tion.

1, The sphincter ends are united directly by
means of two or three catgut sutures. 2, A rein-

forcing suture of silkworm-gut is passed embracing
both ends of the sphincter and the tissues of the
septum, F, F. 3, One or more sutures of sillcworm-
gut are passed through the perineal surface, E, E.
4, The Emmet crown stitch is introduced, D, D. 3,

The intravaginal sulcus stitches are introduced and
tied.

Fig. 229.

—

Perineorrhaphy for Complete Lacera-
tion.

The suturing is completed. The apron or flap

is drawn to one side by the sutures, and these are

fi.xed to the buttock by adhesive plaster. The apron
or flap may be trimmed with advantage before su-

turing it.

the bowel and draws the septum a little forward, and then carefully dissects the

strip of undenuded tissue described above so as to free it and turn it down like an
apron. A carefully conducted dissection will expose the internal sphincter muscle
and avoid buttonholing the bowel (Fig. 227). At the sides of this flap the ends of

the sphincter muscle are caught up and dissected free. The purpose of this flap
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is to turn down an apron or fold of tissue which, when the sutures are all in place,

projects out of the anal orifice and points in a direction away from the impact of

the fecal masses. By making this apron, the operator is able to avoid the presence

of a wound on the rectal surface and thus avoid the risk of infection from the rec-

tum. When the denudation is complete and the apron turned down, the operator

will then be able to avoid the second complication, the presence of a dead space in

the center of the septum, by the following plan of suturing: About three or four

catgut sutures are applied in the form of the figure-of-eight, beginning above and

introducing each suture so as to grasp the fibers of the internal sphincter muscle

well to one side of the median line sutures, then carried to the opposite side, then

passed through the tissues in the septum well above the internal sphincter; it then

returns to the first side and includes the corresponding area of tissue, and is finally

brought out through the internal sphincter at a point corresponding to the point

of entrance (Fig. 227). This entire suture is

buried in the septum and no part of it appears

on any part of the surface. By the use of three

or four sutures of this kind broad plane surfaces

are brought together in the middle of the septum

and the space is obliterated in which accumula-

tions are so apt to form. The use of this figure-

of-eight suture in this way takes the place of a

much larger number of interrupted sutures, and,

moreover, instead of securing a thin line of

union with weak spaces between, approximates

planes.

After uniting the center in this way as the

first important step in the suturing, the next

step is to pass the sutures on the vaginal sur-

face, approximating the triangles there. The

next sutures are applied on the perineal sur-

face, and here two or three common silkworm-

gut sutures are used in addition to the catgut sutures between them (Fig. 228).

Before uniting the center of the perineum with figure-of-eight sutures the

sphincter ends are laid bare and united directly by means of three light weight catgut

sutures, and these sutures are reinforced by one or more sutures of silkworm-gut

passed from the skin surface and embracing both ends of the torn sphincter ani

muscle (Fig. 226).

The final step in the operation is the union of the edges of the apron, which

lie now more or less crumpled together and projecting at the anus; by leaving

these sutures long and making slight traction, this entire line can be drawn well

outside and fixed on the buttocks by a strip of adhesive plaster (Fig. 229).

The relation of the sutures to the structures of the perineum is well shown in

Fig. 2.30.

Fig. 230.

—

Perineorrhaphy for Complete
Laceration.

Sagittal section sliowing the relation of the

sutures in Kelly's flap operation.



AFTER-TREATMENT OF COMPLETE RUPTURE OF THE PERINEUM. 417

As a result of experience with the operation at the Johns Hopkins Hospital cUnic

the apron of tissue is now trimmed before it is sutured, greatly reducing its size.

This avoids an accident which happened in a certain percentage of cases, namely,

the sloughing of the apron from devitalization of its tissues. Kelly claims prac-

tically perfect results from this method.

George H. Noble, of Atlanta, has devised an operation whose purpose is the

same as that described, namely, to avoid infection of the perineal wound from

its rectal side.^ Instead of turning down a flap he dissects the border of the rectal

wall loose from its anterior connections and frees it sufficiently to draw the rectal

wall down to the level of the anus, after which the operation proceeds as has been

described in the typical operation. By this procedure the line of sutures and the

open wound within the rectum are avoided.

Repair of the Ruptured Sphincter Ani with an Intact Perineum.—In

rare instances the sphincter ani muscle is torn without any external laceration of

the skin or vaginal mucous membrane. Usually in such cases there is also a lacera-

tion of the levator ani muscles with a resulting relaxed vaginal outlet. More often

the condition is present as the result of an unsuccessful operation for the cure of

a complete rupture of the perineum. Union of the perineum proper is obtained

with the failure to restore the sphincter ani muscle. In such cases one of two

methods must be adopted when the laceration of the sphincter itself is the only

lesion to be dealt with.

An anteroposterior incision is made through the skin perineum to, but not

through, the anterior wall of the rectum. A tenaculum is now inserted into the

tissues upon each side and made to catch the retracted end of the sphincter muscle.

The tissues over the sphincter ends are either split or cut away so as to permit the

delivery of the sphincter ends above the surface of the wound upon each side. The
sphincter ends are now brought together with two interrupted catgut sutures,

and interrupted silkworm-gut sutures are passed as has been described in the typi-

cal operation. This method has proved quite satisfactory in my hands.

For such cases Kelly has made a curved incision through the skin anterior and

parallel to the border of the anus down to the retracted ends of the sphincter

(Fig. 231). The dissection is made deep enough to lay open the tissue between the

retracted ends. Each end of the sphincter is then dissected free and united with

interrupted catgut sutures (Fig. 232). The method of completing the operation

is indicated in Fig. 233. At least one silkworm-gut suture should be used to sphnt

the sphincter ends and reinforce the catgut sutures.

After-treatment of Complete Rupture of the Perineum.—The after-treat-

ment of plastic operations in general has been treated on pages 350-358, but the

method of managing the bowels after operation for the repair of the lacerated sphincter

ani muscle will be considered here. Two methods have been employed. The

'Noble, George H.: "A New Method of Suturing the Fascia and Levator Ani Muscle,"-
etc.; also "An Operation for Complete Laceration of the Perineum," etc.; Trans. Southern
Surg, and Gjmec. Soc, 1902, vol. iv, p. 92.

VOL. I.—27
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original method was to administer opium and to keep the bowels constipated for from

one to three weeks until sound heahng of the sphincter was obtained, then to admin-

ister purgatives, removing scybalous masses from the rectum manually, if necessary.

The other method was to administer purgatives daily or on alternate days, beginning

usually three days after the operation. The first method has fallen into disuse as

formerly practised, but of late years it has been used in a modified way.^ Only such

diet as leaves little or no residue in the bowel is administered—albumin water,

strained broth, tea, coffee, and fruit juices. At the end of one or two weeks laxatives

are given in the usual way. The method has distinct advantages, but in some cases

leads to autointoxication from intestinal putrefaction. In 1898 I tried this method

Fig. 231.

—

Laceration of the
Sphincter Axi Muscle
WITH Intact Perineum.

An incision is made along the

dotted line parallel with the anal

border, from one retracted sphinc-

ter end to the other.

Jt3.&

Fig. 232.

—

Laceratio.n or' the
Sphincter Ani Muscle
WITH Int.act Perineum.

The sphincter ends are ex-

posed for direct suture with

buried catgut. The exposure of

the sphincter end is magnified

in the drawing—these should not

be drawn out more than 5 mm.

%.Btcl^<:T^,

Fig. 23.3.

—

Laceration of the

Sphincter Ani Muscle
WITH Intact Perineum.

The skin incision is sutured.

At least one reinforcing suture of

silkworm-gut should be intro-

duced to support the sphincter ends

in position until union takes place.

with success in some cases ; in one, violent and almost fatal autointoxication resulted.

The usual method is to administer laxatives, such as compound hcorice powder,

castor oil, or salts, on the third day and on alternate days thereafter. The action of

the purgative is assisted by giving oil or simple enemas.

The method which I have followed is to administer an ounce of castor oil in

the morning and follow it with an enema of four ounces of sterilized sweet oil.

When the patient experiences a desire for evacuation, a simple enema is admin-

istered through a soft catheter. The patient lies upon her side when the bowels

move and is instructed not to strain. The process is repeated every other day

'Kelly, H. A.: "Starvation and Locking the Bowels for from Ten Days to Two Weeks,"
Surg., Gynaec. and Obstet., 1906, vol. ii, No 2, p. 179.
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until the operation is ten days or two weeks old, after which daily evacuations are

secured with sulphur or compound licorice powder and the enemas are suspended.

Of late the restricted diet given above has been administered for a week, when

the bowels have been opened after the plan just detailed.

The nursing of complete perineal lacerations should be intrusted only to an ex-

perienced nurse, as an inexperienced or careless nurse can easily spoil such an

operation.

Possibility of Laceration of the Perineum in Subsequent Labor.—The ques-

tion of the probability of rupture of the perineum in subsequent labor is one fre-

quently asked by patients and one which must enter into a proper estimate of the

value of any operation for the restoration of the perineum. I am not aware of any

extensive statistical studies of this subject. If the pelvic floor is restored approxi-

mately to the normal condition, the prospect of rupture in subsequent labors should

be about that of primiparse, which is estimated at 20 per cent., probably a low

estimate.

PROLAPSE OF THE UTERUS—HERNIA OF THE PELVIC CONTENTS.

Prolapse of the uterus, or falling of the womb, are terms which have been

applied to varying conditions. The more extreme forms of prolapse, involving

the bladder, vagina, and uterus, constitute a hernia of the pelvic contents. The
term "falling of the womb" is sanctioned by long usage, l)ut with the exception

of the lesser grades of the displacement it is really a misnomer, as other organs are

necessarily involved in the displacement.

Normal Supports of the Pelvic Contents.—From the standpoint of support

of the pelvic contents and from the functions of the parts in labor, the floor of the

pelvis is divided into an anterior (or pubic) and a posterior (or sacral) segment.

The anterior or pubic segment is made up of the anterior wall of the vagina, the

vesicovaginal septum, the uterus, and the uterosacral ligaments. These structures

are so arranged that they can be drawn upward in the pelvis during labor to permit of

the descent of the fetal head. In themselves they have little power of resisting

intra-abdominal pressure, which would and does drive these structures downward
unless supported from below. The attachments of the uterosacral ligaments

to the sacrum and of the vesicovaginal septum to the pubes are sufficiently strong

to afi'ord a limited support to the uterus and bladder.

The posterior or sacral segment of the pelvic floor is so constituted as to give

support to the superimposed pelvic structures and to resist the force of intra-abdom-

mal pressure—a force which is constantly acting except when the individual is

at rest. The construction of the sacral segment of the pelvic floor is such that

it can be driven down in labor and thus permit of the dilatation of the outlet of

the pelvis and the delivery of the fetal head.

The chief structures contained in the pelvic floor which give support to the pel-

vic contents are the levator ani muscles and the deep pelvic fascia or triangular
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ligament, with its prolongation, the vesicorectal fascia. The transversus perinei

muscles probably have a limited function in the same direction. The pelvic fascias

are so arranged as to give the constant support needed to the pelvic contents under

ordinary conditions. Under the extreme conditions of lifting, straining, etc., in

which the use of the abdominal muscle increases intra-abdominal pressure, the

levator ani muscles are brought into use to counteract or oppose the effect of the

contraction of the abdominal muscles, supporting the lower end of the rectum

and vagina and keeping the vagina closed during such muscular efforts. The direc-

tion of the vaginal canal is such that intra-abdominal pressure normally falls upon

it at a right angle. Another and very important factor is that the uterus, except

when the bladder is full, is normally anteflexed and rests upon the empty or partly

empty bladder and vesicovaginal septum; thus the force of intra-abdominal pres-

sure falls upon its posterior wall, and under the influence of muscular exertion

merely tends to increase the anteflexion of the uterus by driving the fundus down

upon the bladder and vagina. On the other hand, when the bladder is full, or

when the uterus is retroverted, the force of intra-abdominal pressure falls upon the

fundus itself and tends to drive the uterus down the vaginal canal and to invert

that organ.

Etiology.—It follows from the physical facts contained in the section on the

normal supports of the pelvic contents that whatever will increase the force of intra-

abdominal pressure or the weight of the uterus or other contents of the pelvis, on the

one hand, and whatever will cause relaxation of the proper ligaments of the uterus

and whatever will destroy the supporting function of the sacral segment of the

pelvic floor or perineum, on the other hand, will favor and may lead to the develop-

ment of prolapse of the uterus, or to hernia of the pelvic contents. For practical

purposes cases must be divided into those which are caused by (1) excessive intra-

abdominal pressure; (2) increased weight of the uterus or other pelvic contents,

such as tumors, (.3) relaxation of the normal ligamentary supports of the uterus;

and (4) injuries of the perineum or sacral segment of the pelvic floor. As a matter

of fact, almost all the cases are caused by the last factor, but in order that the

consideration of the question may be complete, each cause must be considered in

detail.

Intra-abdominal pressure is constantly exerting its force upon the contents

of the pelvis except when the body is at rest. Normally it is a conservative force.

Even under extreme pressure induced by excessive muscular effort, the force exerted

upon the pelvic viscera in a downward direction is met and counteracted by the

contraction of the levator ani muscles, and no harm results. When the bladder is

full or when the uterus is retroverted, at times the uterus is forced down even though

the pelvic floor is intact. This accident is so rare that not more than two or three

instances of it have come under my observation. In these women, who were of poor

physical development, prolapse of the uterus occurred as a result of long-continued

heavy work involving lifting. Cases are reported in the literature in which prolapse

of the uterus occurred in little girls as a result of overwork, such as constant lifting
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of their younger brothers or sisters. Cases are also reported of prolapse from trau-

matism, such as falls from a height; but no case of either class has come under

my observation.

Increased weight of the uterus or other pelvic contents favors the production

of procidentia. I have seen a few cases in which the uterus was prolapsed when

the condition was evidently due to the weight of a fibroid tumor. Occasionally

other tumors in their growth push the uterus down. Such cases are rare and are

of practical interest only in connection with the operation for the removal of the

tumors, at which time whatever is necessary to correct the displacement of the uterus

should be done.

Increased weight of the uterus caused by subinvolution after labor is a much

more frequent factor. The subinvolution of the uterus is usually associated with

subinvolution and relaxation of the proper ligaments of the uterus and of the vagina

and usually also with injuries of the perineum. In the absence of retroversion and

of injury of the perineum, subinvolution of the uterus may cause descensus of that

organ, but not a greater degree of prolapse. If retroversion occurs and treat-

ment is not instituted, under the action of intra-abdominal pressure in a woman
leading a laborious life, prolapse may be produced even with an intact perineum,

but such a result is most unusual.

Relaxation of the normal supports of the uterus plays a small role in the pro-

duction of procidentia. This applies more especially to overstretching of the utero-

sacral ligaments and broad ligaments as a result of the action of intra-abdominal

pressure. Both the uterosacral and broad ligaments contain muscular fibers which

may not undergo perfect involution after labor, and it is at this time that they are

most easily overstretched. This question is considered more fully in connection

with retroversion in the chapter on Shortening the Round and Uterosacral Liga-

ments.

Injuries of the perineum involving the laceration of the muscles of the sacral

segment of the pelvic floor and of the pelvic fascias are the usual cause of procidentia

uteri and hernia of the pelvic contents. When the fascias are torn, the constant

resistance is lost which they normally offer to the downward displacement of the

pelvic contents brought about by the action of intra-abdominal pressure; and
when the levator ani muscles of the perineum are torn to any extent, their action

is lost in resisting the strain from violent muscular exertion. The outlet of the pelvis

is no longer closed; the perineum and rectum drop downward and backward;
the vaginal canal is no longer at a right angle to the direction of the intra-abdominal

pressure, and as a result the vaginal walls roll out under straining efforts, and even-

tually the vagina, bladder, uterus, and pelvic contents become prolapsed. Complete
rupture of the rectovaginal septum is seldom associated with procidentia uteri,

because extensive injury of the pelvic fascias and levator ani muscle seldom con-

stitutes a part of this form of laceration.

Congenital defects of the vaginal outlet and pelvic floor may supply the factors

necessary for the formation of the prolapse. Such a case has not come under
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my observation. Deformities of the vertebral column changing the angle at which

intra-abdominal pressure meets the resistance of the pelvic floor may favor prolapse.

PROLAPSE OF THE UTERUS AND OTHER PELVIC ORGANS.

Descensus Uteri.—When the uterus sags in the pelvis so that it occupies a

lower plane than normal, it is usually classified as descensus uteri or the first stage

of prolapse. When the uterus is retroverted or retroflexed, as a rule it occupies

Fig. 234.

—

Incomplete Prolapsi-: of the Uterus.

The uterus is enlarged and retroverted. The vagina is partly inverted. The perineum is torn, with resulting

rectocele.

a lower plane than normal. These displacements of the uterus have no essential

relation to laceration of the perineum and frequently exist in nullipara? and virgins.

Descensus uteri is caused by relaxation of the normal ligamentary supports of the

uterus or by increase of intra-abdominal pressure or both. Poor general health and the

lack of muscular development affecting the functional integrity of the ligamentary

supports of the uterus are causative factors. Retrodisplacement of the uterus may
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be due to the same causes; it may be congenital; it may be due to subinvolution;

or it may be due to the action of intra-abdominal pressure with a full bladder and

rectum pushing the fundus backward and the cervix forward.

Incomplete Prolapse.—When the prolapsed uterus has not escaped from the

vagina, the degree of the displacement is classified as incomplete. In such cases the

vagina is necessarily partially inverted, and cystocele and rectocele may or may not

exist, depending usually upon the extent of the laceration of the perineum (Fig. 234).

aSscAt'r

Fig. 235.

—

Complete Prolapse of the Uterus and Vagina.

Hernia of the pelvic contents. The vagina is completely inverted. The perineum is torn. Cystocele and rectocele

exist. Posterior enterocele can readily occur.

Complete Prolapse.—When the uterus has escaped entirely or almost entirely

from the vagina, the displacement is classified as complete. In such cases neces-

sarily the vagina is everted completely, or almost completely, and is detached from

its normal connections laterally, posteriorly, and more or less anteriorly. In such

cases the uterosacral and broad ligaments necessarily are greatly overstretched.

Because of the contact of the air with the mucous membrane of the vagina, it
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Ijecomes dry and resembles the external skin in its appearance. Friction not infre-

quently causes ulcers to form upon the cervix or other portions of the prolapsed

mass. Complete prolapse of the uterus and vagina is more correctly described as a

hernia of the pelvic contents (Fig. 2.35).

Cystocele.—Cystocele, or hernia of the bladder, usually is associated with

prolapse of the uterus. The bladder may, though rarely, prolapse with the uterus

171 situ, which is most apt to occur in women past the menopause. After the

menopause the senile involution of the uterus and the atrophy and absorption of

the fat about the vagina and nates are two conditions not present in younger women

and which influence the type of the prolapse. The bladder may prolapse first

and the uterus follow it, or the reverse, depending upon the preponderant influence

of the laceration of the perineum or undue intra-abdominal pressure. The portion

of the bladder in immediate relation with the anterior vaginal wall, or a much greater

portion, may be involved in the prolapse. Urination, and especially complete

emptying of the bladder, is mechanically difficult in cases of cystocele, with the

result that residual urine is contained in the bladder, which frequently undergoes

decomposition and causes cystitis. In extreme cases of cystocele and prolapse of

the uterus the ureters may be overstretched or otherwise obstructed, which may

lead to pyelonephritis.

Rectocele.—Rectocele or prolapse of the posterior vaginal and anterior rectal

walls is due to laceration of the perineum involving the triangular ligament, recto-

vesical fascia, and anterior portion of the levator ani muscle whereby the support

afforded the posterior vaginal and anterior rectal walls is lessened or destroyed.

Under these conditions the rectum is imperfectly supported, the lower rectum drops

downward and backward, the direction of the vaginal canal is altered, so that the

direction of intra-abdominal pressure falls upon the sacral segment of the pelvic

floor at an obtuse angle instead of a right angle; the vaginal orifice is no longer

closed, but lax and gaping; hence, under the influence of lifting or straining efforts

the posterior vaginal and anterior rectal walls are caused to roll downward and

forward through the vulva. Frequently the attachments of the posterior vaginal

and anterior rectal walls become overstretched and loosened, and a false bursa

forms between the two.

Hypertrophic Elongation and Overstretching of the Cervix.—The infra-

vaginal cervix at times, though rarely, is hypertrophied ; more frequently the supra-

vaginal cervix is greatly overstretched, so that the length of the uterine canal may

be even twice the normal. Overstretching of the cervix is most apt to occur

when marked injury of the pelvic floor with normal ligaments of the uterus exist

in the same patient.

Enterocele.—Enterocele may exist as a complication of procidentia uteri.

The intestines usually come down behind the uterus and lie behind the prolapsed

posterior vaginal wall. Rarely they come down in front of the uterus, displacing

the bladder from its connection with that organ, in which case they lie behind the

anterior vaginal wall.



TREATMENT OF PROLAPSE OF THE UTERUS. 425

Treatment.

The curative treatment of prolapse of the uterus is almost necessarily operative in

nature; cases of descensus uteri and simple retroversion form an exceptional class.

Descensus uteri may be cured by hygienic and tonic treatment. Vaginal tampons

or a pessary may at times be indicated. The treatment of retroposition of the uterus

is considered elsewhere. The remaining cases from the standpoint of treatment

must be divided into two classes: (1) Those in which with an intact perineum

increased intra-abdominal pressure has forced the uterus down ; or those in which

the weight of a tumor has forced it down
; (2) those in which injury of the perineum,

with loss of support from the sacral segment of the pelvic floor, has permitted the

contents of the pelvis to be driven down by intra-abdominal pressure.

Operation upon the first class of cases necessarily has to deal with the

ligamentary supports of the uterus. The pelvic floor is normal and requires no

treatment. If the vagina is inverted and more or less detached, lateral or posterior

colporrhaphy, or both, in the upper portion of the vagina may be indicated. The

operations employed to restore the normal ligamentary support of the uterus, or as

a substitute for the support, are shortening the round ligaments, shortening the utero-

sacral ligaments, suspensio uteri, and hysteropexy, and the reader is referred to

the chapters dealing with these operations.

When the uterus is driven down by the weight of tumors, the curative treat-

ment involves the removal of the tumor. If the tumor is ovarian, after its removal

it will suffice to shorten the uterosacral ligaments or the round ligaments or to

perform suspension of the uterus, as may be indicated in the particular case. If

the tumor is a fibroid of the uterus and supravaginal hysterectomy is called for,

the round ligaments and upper borders of the broad ligaments should be stitched be-

hind the cervix to give support to that structure; or the cervix itself should be

stitched to the abdominal wall.' In case myomectomy is indicated for a fibroid

tumor, it may be wise to disregard the prolapse of the uterus, as firm adhesions of the

uterus to the abdominal wall may form under these conditions, if either suspensio

uteri or shortening of the round ligaments is performed. Cases are on record of

dystocia in labor diie to this fact.

Operation upon the second class of cases is necessarily much more extensive,

because additional indications must be fulfilled. The perineum or sacral segment

of the pelvic floor is restored to the normal, the vagina is reattached laterally or pos-

teriorly, the anterior vaginal wall is resected to restore this structure to the normal

and cure the cystocele, the cervix is amputated to lessen the size and weight of the

uterus and to promote involution of the organ, and the same mtra-abdominal opera-

tions upon the ligaments of the uterus (or upon the uterus itself) are indicated as

in class one.

It is my practice to perform the following series of operations in a typical case

'Noble, Charles P.: "A New Operation for Certain Cases of Procidentia Uteri," Amer.
Gynec. and Obstet. Jour., May, 1896.
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of marked prolapsus uteri et vagiiiEe: (1) Curetage of the uterus; (2) amputation

of the cervix; (.3) anterior colporrhaphy (resection of the anterior vaginal wall) com-

bined with detachment of the bladder from the anterior surface of the cervix and

suture of the vagina to the cervix as high as the internal os to elevate the bladder;

(4) perineorrhaphy; (5) suspensio uteri. In young women when the prolapse

is partial, shortening of the round ligaments may be substituted for suspensio uteri.

In cases of complete prolapsus uteri et vaginae, with marked overstretching of the

uterosacral ligaments and detachment of the vagina posteriorly and laterally,

it is best to supplement the suspension of the uterus with shortening of the utero-

sacral ligaments. The reader is referred to the various chapters treating of these

operations for the details of their performance.

Owing to the repugnance of certain women to submit to local or operative

treatment and to the neglect of the profession to recommend operative treatment

when indicated, prolapsus uteri is a not uncommon trouble in elderly women.

Many women have suffered from this annoying condition for from twenty to forty

years before they come under observation. In elderly feeble women the question

will naturally arise as to what palliative treatment may be employed to improve if

not to cure the condition. Because of the complicated nature of the trouble, and

more especially because of the injury of the perineum, any treatment other than the

ideal can have but indifferent results. Occasionally a round hard-rubber or soft-

rubber ring pessary will be retained in the vagina, and will afford a certain amount

of support to the prolapsed bladder and uterus and give considerable relief. The

various cup-and-stem pessaries attached to abdominal belts, which are sometimes

used, usually give more discomfort than the condition for which they are

employed.

OPERATIONS FOR THE REPOSITION OF INVERSION OF THE UTERUS.

By inversion of the uterus is meant the partial or complete turning of the organ

inside out. As a rule, the cervix is not involved and remains as a collar around the

isthmus of the inverted corpus. This displacement of the uterus is very rare.

Inversion of the uterus occurs in labor during or after the third stage. It has

been caused by unskilled attempts at the manual removal of the placenta and by

efforts at delivering the placenta by traction upon the cord. It may occur spon-

taneously after labor. In non-puerperal cases it is due to the efforts of the uterus

to expel a fibroid tumor attached to its walls, especially to the fundus. Under

these conditions inversion is caused by the expulsive efforts of the uterus relaxing

the lower portion of the uterus, by which the tumor is finally forced into the vagina,

dragging with it the attached portion of the uterine wall. When the inversion is

marked, and especially when it is complete, the peritoneal surface of the uterus

is contained within the inverted organ along with the Fallopian tubes. Kelly

reports one case of inversion due to a sarcoma.

Symptoms.—When inversion occurs after labor, it may or may not be ac-

companied with symptoms of shock and hemorrhage. The most characteristic
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symptom in both puerperal and non-puerperal cases, if the inversion remains un-

reduced, is hemorrhage. The hemorrhage is usually sufficient to cause marked

anemia. Leukorrhea, backache, and pelvic tenesmus are common symptoms.

Diagnosis.—The diagnosis must be made by bimanual examination and is

best conducted under the influence of general anesthesia. The diagnosis is easy

if a red, bleeding, pyriform tumor about 3 cm. in diameter, larger below and con-

Fig, 236.

—

Inversion of the Uterus.

The vaginal portion of tlie cervix is not inverted.

tracted above, is found filling the vagina, and if upon bimanual palpation a depres-

sion is felt entering the tumor on its peritoneal surface, and an absence of the

corpus uteri in its usual relations can be definitely made out, and if the cervix can

be felt surrounding the isthmus of the uterus as a collar. If the inversion is com-

plete, the cervix itself is inverted and cannot be distinguished at the vaginal vault.

If the inversion is incomplete, the fundus may be felt through the dilated cervix
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or may project through it into the vagina. In such a case the differential diagnosis

from an intrauterine polyp in process of extrusion must be made by bimanual

palpation. In the case of a fibroid polyp the enlarged uterus will be felt in its

usual relations to the cervix, whereas in the case of a partial inversion of the uterus

the shortened uterine body can be recognized and a depression can be made put

entering the tumor on its peritoneal surface. Sometimes useful information can

be elicited by the use of the uterine sound. Partial inversion of the uterus, caused

by the partial extrusion of a fibroid tumor through the cervix, is a condition offering

decided difficulties in differential diagnosis. For this reason, whenever a fibroid

tumor is enucleated from within the uterus, the possibility of partial inversion

should be borne in mind so as to lessen the liability of perforating the uterine wall

in the removal of the tumor.

Prognosis.—The prognosis of inversion of the uterus when left to nature is

unfavorable. Instances of spontaneous reposition are on record, but are very

rare. Without treatment death from hemorrhage or sepsis is to be anticipated.

The Reduction of Inversion by Taxis.—This method is especially adapted

to cases of recent inversion of puerperal origin. If resorted to without delay, it

should always be successful. The longer the inversion has remained unreduced,

the less the prospect of success. In chronic cases excessive efforts and injudicious

persistence must be avoided, as perforation and sloughing of the uterus have fol-

lowed such efforts with fatal results.

Hirst' enumerates the following plans of applying taxis: (1) Inserting the whole

hand into the vagina, surrounding the isthmus uteri within the cervix with the fingers

and thumb, making pressure upon the fundus with the palm of the hand, and coun-

ter-pressure upon the cervical ring above the abdominal walls (Emmet); (2) placing

the thumb and middle finger against the uterine horns, making pressure first upon

one and then upon the other, and, after reinverting the horns, replacing the fundus,

counter-pressure being made upon the cervix from above (Noeggerath)
; (3) mak-

ing pressure with the finger-tips of one hand against the lateral wall of the lower

uterine segment in a direction forward and upward, while an assistant with both

hands presses upon the cervical ring from above and endeavors to dilate it by trac-

tion in opposed directions through the abdominal walls (Hirst has reduced five

cases of inversion in this manner); (4) inserting two fingers into the rectum and

making traction upon the cervical ring, while pressure is applied with the other hand

to the fundus (Courty); (.5) inserting two fingers in the rectum, the forefinger of

the other hand in the bladder through a dilated urethra, making traction upon

the cervical ring, while the two thumbs press upon the uterine fundus (Tate, of

Cincinnati).

The Reduction of Inversion by Long-continued Pressure.—Many methods

have been devised by which continuous pressure was to be made against the in-

verted uterus in order to bring about its reposition. White, Byrne, and Aveling

have Invented instruments with a cap at the inner end to press against the fundus,

' Hirst, Barton Cooke: "Text-Book of Diseases of Women," Phila., 1903.
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the pressure to be applied through curved or S-shaped rods to the ends of which

rubber bands are fastened connected to an abdominal belt. Success has been

achieved with such appliances, but it is always problematic. In two cases which

came under my observation the method proved a failure. Pressure has been

applied also by means of tampons and rubber bags, which method has seldom been

successful.

Operation for Inversion of the Uterus.—Thomas devised the first method

for the reduction of inversion by means of a cutting operation.' He proposed as

a substitute for amputation, after the failure of taxis and long-continued pressure,

that the abdomen be opened, the cervical ring dilated from above with a steel

instrument made like a glove-stretcher, and that then reposition of the inverted

uterus be made by taxis. He reports one successful and one fatal case operated

upon by this method. The various historic methods of treating inversion, most

of which have been superseded by taxis and direct incision, are treated of at length

in Thomas' "Diseases of Women."
Other methods of operation are discission of the cervix; median complete

division of the cervix and uterine wall toward the fundus either anterior or poste-

rior, with colpotomy to permit the repair of the uterine wound after reposition ; vag-

inal hysterectomy.

Splitting the cervix is the simplest of the operative procedures and should be em-

ployed first. Barnes and Sims, among others, recommended superficial incisions

of the cervix as an aid to taxis. It is questionable whether such superficial inci-

sions would be of any service. Hirst has recommended the complete division

of the cervix.^ The cervix was split in the median line posteriorly, the incision

being carried higher on the internal than on the external surface, the ring muscle

thus being almost if not completely severed without opening the peritoneal cavity.

With comparatively light pressure, with one finger-tip on the lower uterine segment

just above the upper angle of the wound, he easily reinverted the uterus. The
cervix was then united by sutures. The operation was easy and the patient

made an afebrile recovery. Whenever this operation will answer, it should be

preferred to all others, as it is practically free from risk.

When reinversion cannot be accomplished after discission of the cervix, a free

incision may be made into Douglas' pouch, the peritoneal cavity packed off with

gauze, and the posterior median incision of the cervix may be continued upward
toward the fundus far enough to permit reinversion of the uterus. The incision in

the corpus should then be sutured through the posterior colpotomy wound with catgut

sutures, and the incision through the cervix with either catgut or silkworm-gut sutures.

In all such cases it will probably be best to drain Douglas' pouch with gauze.

According to Oui,^ whose monograph gives all the recent literature on the

subject, this method is original with Piccoli and was proposed in 1894.

' Thomas, T. Gaillard: " Diseases of Women," New York, 1880, p. 469.

'Hirst, Barton Cooke: "A New Operation for Persistent Inversion of the Uterus," Amer
Jour. Obstet., 1900, vol. xh, pp. 9, 205.

' Oui: "Traitement del' Inversion Uterine," Ann. deGynec, 1901, Tome Ivi, p. 377.
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Kiistner ' devised the following method : (1) A wide transverse incision into Doug-

las' cul-de-sac; (2) the introduction of the index-finger through this opening

into the inversion funnel of the uterus and separation of any adhesions found; (3)

a longitudinal incision through the posterior uterine wall in the median line, begin-

ning about 2 cm. below the inverted fundus and ending about 2 cm. above the os

externum; (4) reinversion of the uterus by fixing the funnel with the index-finger

in Douglas' pouch, and pressing in the fundus with the thumb of the same hand;

(5) suture of the uterine incision by deep and superficial sutures passed on the peri-

toneal surface; (6) closure of Douglas' cul-de-sac with sutures. This operation

when proposed was an advance on any in use, but upon theoretic grounds, at

least, seems much inferior to discission of the cervix followed, if necessary, by

incision of the corpus from below upward, together with posterior colpotomy.

Anterior incision of the cervix and uterus may be employed instead of the pos-

terior incision. According to (3ui (he. cit.) the anterior operation was first per-

formed by Kehrer and Spinelli. The incision, may extend to the uterovesical re-

flection of peritoneum or the peritoneal cavity may be opened for intraperitoneal

manipulations. The operation does not differ essentially from that described on

the posterior wall. Because of the difficulty of draining the peritoneal cavity

through an anterior colpotomy incision, and because of the risks of infecting the

peritoneum in operations upon a suspicious or a septic field, such as is afforded by

inversion of the uterus, it would seem preferable to select the posterior operation

for cases of inversion of long standing in which it will probably be necessary to

open the peritoneal cavity.

Anterior hysterotomy has been performed with success, among others by

Peterson.^

In the past, after the failure of attempts at reposition of the uterus, one of two

operations has been performed to rescue the patient from the dangers of hemorrhage

and sepsis—amputation of the inverted uterus or vaginal hysterectomy. With

the present methods of operation at his disposal, the surgeon should only resort to

a mutilating operation in the presence of extensive sloughing or other compHca-

tions distinctly extraordinary.

' Kiistner, Otto: "Methode konservirender Behandlung der inveterirten Inversio uteri puer-
peralis," Centralb. f. Gynak., 189.3, vol. xvii, No. 41, p. 94.5.

^Peterson, Reuben: "Ca.se of Inversion of the Uteru.s of Sixteen Months' Standing; Re-
placement by Anterior Colpotomy and Anterior Uterotomy, with Recovery."



CHAPTER VII.

COMBINED GYNECOLOGIC OPERATIONS.

By George M. Edebohls, M.D.

Definition.—Under the heading of Combined Gynecologic Operations it

is proposed to consider briefly, and in an oiithne and suggestive way merely, the

subject of the performance at one and the same sitting of two or more operations

usually classed as gynecologic. While this definition, strictly speaking, would

indicate the limits of this chapter as imposed by the title, yet we find in the every-

day practice of gynecic surgery that the interests of our patients fre(]uently and

imperatively demand the performance of additional operations not essentially

gynecologic in character, or at least not usually so considered. Consideration of

the latter class of operations, especially those involving the viscera and walls of the

abdomen, the rectum, the urethra and bladder, cannot be dodged when gyneco-

logic operations as a whole are under discussion.

For practical purposes the operations which the modern gynecologic surgeon

is most likely to be called upon to perform in combination at the same sitting may
be classed and considered under three general headings

:

I. The various operations, for the greater part plastic in character, upon dif-

ferent parts of the genital and lower urinary tracts and rectum, not involving the

opening of the peritoneal cavity.

II. These same plastic operations combined with operations upon the uterus,

its adnexa and the vermiform appendix, involving either abdominal or vaginal

section or both.

III. Operations embraced under both I and II with the addition of shorten-

ing of round ligaments, nephropexy and herniotomy.

I. Combined Plastic Operations Performed at One and the Same Sitting.

—Twenty-five years ago the performance of more than one plastic operation upon

a patient at the same sitting must have been a great rarity. Baumgaertner,'

in 1876, recorded a case of excision of the cervix, anterior colporrhaphy and colpo-

perineorrhaphy performed at one sitting, and Bockelmann,^ in 1884, described a

combined operation for complete prolapsus, performed by Fritsch, made up of

anterior colporrhaphy, excision of the anterior lip of cervix, reunion of the torn

sphincter ani, and posterior colporrhaphy. Lossen,' in 1879, and Martin,^

' Baumgartner, J.: "Prolapsus uteri," etc., Berl. klin. Wochenschr., 1876, xiii, 112, 130.

^Bockelmann, W.: "Operation eines Scheiden und Mastdarmvorfalles," etc., Centralbl. f.

Gynak., Leipzig, 1884, viii, 161-167.

' Lossen, H.: " Zur operativen Behandlung des Prolapsus der Vagina," etc., Berl. klin. Woch-
enschr., 1897, xvi, 597-600.

'Martin, A.: " Juniper Catgut : Its Use in GjTiecologic Operations," Am. Jour. Obst., New
York, 1887, xx, 1009-1021.
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in 1887, report respectively 9 and 56 prolapsus operations consisting of anterior

and posterior colporrhaphy performed at the same sitting. Phillips, ' in 1888,

and Candia,^ in 1889, each reported a case of several plastic operations performed

at one sitting.

Mund^,^ in 1889, was the first to write upon combined operations in gynecology

under a direct caption. He reports 19 Alexander operations in which a lacerated

cervix or perineum, or a prolapsed anterior or posterior wall, or a fistulous bladder,

was operated upon at the same sitting, and relates that he did trachelorrhaphy and

anterior and posterior colporrhaphy at one sitting fifteen years previously. He goes

on to narrate that, nevertheless, he did not advocate combined operations in 1885,

but had now changed his mind, having overcome the technical and other objections.

From this time on the performance of a number of plastic operations upon a

woman at the same sitting rapidly became the common property of gynecologists

of standing, although but two articles containing the legend "combined gyneco-

logic operations" in their title, those of Coe* and the author,^ have appeared

in the literature. It is not too much to say that no operator of the present day is

entitled to lay claim to the designation of an expert in gynecology who is unable, as

a rule, almost without exception, to perform at one sitting all the plastic work re-

quired in any given case.

The more common operations coming under this class include curetage, ampu-

tation of cervix, trachelorrhaphy, anterior, posterior, and lateral colporrhaphy,

perineorrhaphy, liberation of preputial adhesions, excision of urethral caruncles,

torsion of the urethra, repair of vesicovaginal and vesicorectal fistulae, dilatation of

the anal sphincter, operations for anal fissure and fistula, and for hemorrhoids.

II. Plastic Operations Combined with Operations upon the Uterus,

its Adnexa, and the Vermiform Appendix, Involving either Abdominal

or Vaginal Section or Both.—Combined operations for the cure of prolapse of

the uterus and vagina furnish a large contingent of the class of operations under

discussion. Combined prolapsus operations are for practical purposes divisible

into four principal groups. The first group comprises plastic operations solely,

in various combinations; the second group includes various plastic operations

joined to ventral fixation of the uterus; the third group embraces the same plastic

operations with the addition of vaginal fixation of the uterus; the fourth group,

finally, is made up of cases of total extirpation of the uterus combined with plastic

operations upon the vagina and perineum.

' Phillips, J.: "On Ventral Fixation of the Uterus for Intractable Prolapse," Lancet, Lon-
don, 1888, ii, 760-762.

' Candia, F.: "Sulla cura radicale operativa del prolasso totale della vagina e dell' utero,"
etc., Morgagni, Milano, 1889, xxxi, 612-647.

^ Munde, P. F.: "Combined Operations in Gynecology," New York Med. Jour., 1889, xlix,

.534-.5.36.

' Coe, H. C: "Combined Operations for the Cure of Procidentia uteri," Am. Gyna?c. and
Paidiat., Phila., 1889-90, iii, .37.3-.37.5.

'Edebohls, G. M.: "Combined Gynecologic Operations," Am. Jour. Med. Sci., Phila., 1892,
n. s., civ, 262-280.
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The first group mentioned has already been sufficiently discussed under I.

Ventral Fixation of Uterus Combined with Plastic Operations.—As regards

the performance of prolapsus operations of the second group, plastic operations

combined with ventral fixation, Mund^' appears to have been first in the field.

On February 20, 1889, Mund^ in a case of prolapsus repaired a lacerated cervix,

perforated the uterus by a sound, and performed ventral fixation, anterior and

posterior colporrhaphy. He adds that he performed two further operations of

the same character in 1889. In April, 1890, Kiistner^ performed ventral fixa-

tion and posterior colporrhaphy at the same sitting; in May, 1890, according to

Audry,^ Laroyenne did anterior colporrhaphy and ventral fixation simultaneously;

and in December, 1890, the writer* at one sitting performed curetage, amputation

of cervix, anterior colporrhaphy, ventral fixation, and perineorrhaphy upon a patient

with complete prolapsus. Since that time plastic operations combined with ventral

fixation have been repeatedly performed by a number of operators, among others

Villar,^ Werder," Krusen,' Noble, ^ with gratifying results. The repair work,

if properly accomplished, will even stand the strain and test of subsequent

pregnancy, as evidenced in a case reported by the author' and in a few

additional isolated cases scattered through the literature.

In performing combined ventral fixation and plastic operations, Kiistner,

Fraenkel and with them probably the majority of writers prefer to do the ventral

fixation first, following with the plastic work. It is to be noted, however, that

the operators who proceed in this manner do not include curetage and amputation

of the cervix in their programme. In view of the almost universally acknowledged

efficacy of amputation of the cervix as an adjuvant to other operations for prolapse,

we may infer that amputation of the cervix is omitted by those operators who do

ventral fixation first, largely on account of the difficulty of amputation when per-

formed after ventral fixation.

The method followed by the writer is to perform, in the order given, curetage,

amputation of the cervix, anterior colporrhaphy or bilateral lateral colporrhaphy,

perineorrhaphy, and finally ventral fixation. The main reason urged for per-

' Mund6, P. F. : "The Surgical Treatment of Retroversion and Prolapsus," Am. Jour. Obst.,
New York, 1891, xxiv, 1281-1292.

^ Gruenberg, J.: "Ein Beitrag zur Behandlung complicirter Retroflexionen u. Prolapse,"
Dorpat., 1890, Schnakenburg.

^ Audry , C. :
" Note sur trois observations d'hysteropexie pour prolapsus uterins; exdeutee par

M. le Pr. Laroyenne; emploi d'un procedc nouveau," Progres med., Paris, 1890, 2, s., xii, 1.

' Edebohls, G. M.: " The Operative Treatment of Complete Prolapsus Uteri et Vaginae," Am.
Jour. Obst., New York, 1893, xxviii, 68-74.

'Villar: "Prolapso completo del utero; raclage; colporafia anterior; colporafia posterior;
perineorafia; histeropexia," An. asist. pub., Buenos Ayres, 1891-92, ii, 415-421.

" Werder, X. O.; "The Treatment of Prolapsus Uteri," Penn. Med. Jour., Pittsburgh, 1898-99,
ii, 240-244.

' Krusen, W. :
" Treatment of Uterine Prolapse with Illustrative Cases, " Am. GynEee. and Obst.

Jour., New York, 1897, xi, 553-.562. Discussion, 591-595.

' Noble, C. P.: "Abdominal Section on a Patient Suffering from Exophthalmic Goiter," Am.
Gynaec. and Obst. Jour., 1898, xiii.

'Edebohls, G. M. : "Pregnancy Following Combined Operations for Complete Prolapsus
Uteri et Vagina;," New York Jour. Gyna;c. and Obst., 1894, iv, 697-699.
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forming ventral fixation first—the greater certainty of asepsis for the abdominal

operation—does not hold good with the experienced operator who knows how

to secure and maintain a safe asepsis under much more trying conditions.

Vaginal Fixation of Uterus Combined with Plastic Operations on the

Cervix, Vagina, and Perineum.—This method, with which the author has had

no personal experience, is a natural extension of the principle of vaginal fixation

for retroversion, came into vogue soon after the latter, and is advocated mainly by

the original proposers and elaborators of vaginal fixation for retroversion, Schueck-

ing, jNIackenrodt, and Diihrssen. A. Martin is the most prominent of the few who

followed their lead. The vast majority of gynecologists the world over will have

nothing to do with vaginal fixation. The sequence of prolapsus operations in

which vaginal fixation is comlnned with plastic procedures is the perfectly natural

one of doing the deeper work first, gradually approaching and finishing with

the vaginal outlet.

Vaginal Hysterectomy with Combined Vaginal and Perineal Plastic

Operations.—According to Theilhaber,' vaginal hysterectomy for prolapsus,

proposed as long ago as 1757 by Oakley, of Birmingham, England, was first carried

out in an uncomplicated case by Chopin, in 1867. Isolated experiences subse-

quent to the latter date soon proved that vaginal hysterectomy in itself was not suf-

ficient to cure prolapse. As far as my researches go, Martin appears to have been

the first to add plastics on the vagina and perineum at the same sitting with vaginal

hysterectomy for prolapsus. His example was followed by MacMonagle,^ who,

in 1892, reported nine cases of his own of vaginal hysterectomy for prolapse com-

bined with anterior colporrhaphy and perineorrhaphy, all operations being per-

formed at one sitting in the last three cases. In rapid succession Edebohls,^

Smith, "* Boeckel," and Walker" contributed cases to the literature. The

author' believes he was the first to advocate and practise bilateral colporrhaphy

and perineorrhaphy joined to total extirpation for the cure of complete prolapse

of the uterus and vagina, on several occasions removing ovaries, tubes, uterus,

vaginal and perineal flaps, all in one piece.

Chronic appendicitis is so common among women, especially as a concomitant

' Theilhaber, A.: " Ueber Prolapsoperationen," Monastschr. f. Oeburt.'ih. u. Gynak., Berlin,

1897, V, 488-.500.

^ MacMoiiagle, B. :
" Vaginal Hysterectomy, Colporrh.aphy and Colpoperineorrhaphy for Proci-

dentia," etc., New York Jour. Gyn;T?c. and ()bst., 1892, ii, 1040-1042.

' Edebohls, G. M.: "Complete Prolapsus ot Uterus and Vagina; Total Inversion of Cervix;

Vaginal Hysterectomy, Ijateral Colporrhaphy and Perineorrhaphy at One Sitting; Cure," New
York Jour. Gynaic. and Obst., 1893, iii, .517-519.

'Smith, A. L.: "Case of Severe Procidentia TTteri Cured by Vaginal Hysterectomy and
Plastic Operations on the Vagina," Canada Med. Rec, Montreal, 1893-94, xxii, 14.5-147.

* Boeckel, J.: Assoc, franc, de chir. Proc.-verb., Paris, 1896, x, 647-654,

' Walker, H. O.: "Report of an Operation for Relief of Complete Procidentia of the Uterus
and Bladder," Med. News, New York, 1897, Ixxi, 17.

'Edebohls, G. M. : "The Operative Treatment of Complete Prolapsus Uteri et Vaginae," Am.
Jour. Obst., New York, 1863, xxviii, 68-74. "Complete Prolapsus of Uterus and Vagina; Total

Inversion of Cervix ; Vaginal Hysterectomy, Lateral Colporrhaphy and Perineorrhaphy at One
Sitting; Cure," New York Jour. Gyna!C. and Obst., 1893, iii, .517-.519.
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or result of movable right kidney and of inflammatory disease of the adnexa, that

removal of the appendix will often be called for in combining plastic work upon

the lower genital tract with abdominal section for either ventral fixation or the sur-

gical treatment of diseased adnexa. The surgeon, indeed, should never fail to

assure himself, by direct inspection, of the condition of the appendix whenever

the abdomen is opened anywhere in the vicinity of that organ.

Plastic work of every kind is freffuently combined with celiotomy undertaken

for the performance of various operations upon the uterus, tubes, and ovaries.

To even state all possible combinations of this character would be almost impossible

and of no practical utility.

III. Plastic Operations, Celiotomy and Colpotomy Combined with Short-

ening of Round Ligaments, Nephropexy, and Herniotomy.—The progress

of modern gynecology calls for a brief consideration of the topic stated. Plastic

operations combined with shortening the round ligaments has been practised for

the cure of prolapsus almost since the advent of Alexander's operation. Doleris,'

iNIunde,' the author,^ and others, have reported a number of such cases. Curet-

age, appendicectomy, and shortening the round ligaments performed at one sitting

has been a very frequent combination in the author's practice.

The intimate associations between movable kidney and the special diseases of

women frecjuently indicate the performance of nephropexy in com])ination with

operative work upon the uterus, vagina, etc. When the nature of the work upon

the genital organs is not too extensive or serious, nephropexy may be added at the

same sitting, as has repeatedly been done by myself. A rather complex com-

bination of operations of this category is reported by IN'Iontgomery.''

In the same manner the gynecologist will frequently be called upon to operate

for the radical cure of one or more of the varieties of hernia in connection with

gynecic surgery proper. Each case must be a law unto itself as far as combining

herniotomy with gynecologic operations at the same sitting goes. The radical

operation for inguinal hernia and the inguinal operation for femoral hernia in con-

junction with shortening the round ligaments are familiar examples.

History.—Combined gynecologic operations are of very modern origin and

previous to about fifteen years ago were scarcely ever mentioned, let alone per-

formed. Their early history, which is practically identical with the early history

of prolapsus operations, has already been sufficiently indicated. Even at the

present day the largest field of combined gynecologic operations lies in the surgical

treatment of retroversion and of prolapse of the uterus and vagina. An article pub-

'Doleris: "Traitement des dcplacements uterins," etc., Cong, frani;. de chir. Proc.-verb.,
etc., Paris, 1888, iii, 625.

'Munde, P. F. : "Combined Operations in Gynecology," New York Med. Jour., 1889, xlix,
534-536.

'Edebohls, G. M.: "The Operative Treatment of Complete Prolapsus Uteri et Vaginse,"
Am. Jour. Obst., New York, 1893, xxviii, 68-74.

'Montgomery, E. E.: "Removal of Urethral Caruncle; Curetment; Amputation of Pos-
terior Lip; Hysteropexy; Nephropexy of Right and Removal of Cyst of Left Kidney," Am.
Gynffic. and Obst. Jour., New York, 1898, xii, 509-512.
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lished by the author in 1892' was among the first, if not the first, to call for an ex-

tension of the principle so as to embrace operations other than those performed

for retroversion and prolapse. Since then the principle involved has obtained

more general although, in my opinion, still insufficient recognition.

Conditions for Which Performed.—Combined gynecologic operations, as

just stated, are performed in large part for the cure of retroversions and pro-

lapse; in large part, also, for the repair of parts damaged by childbirth, and for

miscellaneous conditions. For the clinical history, etiology, pathology, and diag-

nosis of the conditions named the reader is referred to the proper chapters of

this book. The technic of the individual operations entering into any given com-

bination will likewise be found described in the chapter treating of each operation.

Indications and Contraindications.—The indications for combining a num-

ber of gynecologic operations at one sitting may be broadly stated to lie in the

avoidance of the necessity of repeated anesthesia, and in the gain of time and les-

sening of expense for the patient. An additional reason for performing all re-

cjuired operations at one sitting, which pertains especially to prolapsus operations,

is contained in the fact that where the operations are spread out over two or more

sittings the results of the operation first performed may be nullified or marred while

awaiting the second sitting. The various operations entering into combination

in the treatment of prolapsus, being intended to be mutually supporting and ad-

juvant, should all be performed at one sitting.

Each operator who frequently performs gynecologic operations in combination

has probably set for himself a time limit of safe anesthesia beyond which he is

unwilling to protract operative procedures. In the author's opinion the time limit

of safe anesthesia, in elective operations, should not exceed one and a half hours.

The contraindications to the performance of combined gynecologic operations

are those that pertain to operations in general, such as are found in diseased con-

ditions of the patient's heart, lungs, kidneys, and other vital organs. If combined

operations become necessary by reason of a vital indication, a certain measure of

risk connected with the patient's general condition may be taken which would,

as a rule, be unjustifiably assumed when the operative procedures are not necessary

to save life. The author, in common with nearly every operator, has frequently

found operations on a non-vital indication called for in the presence of chronic

cardiac, pulmonary, or renal disease, and Noble" has recently reported the elective

performance of combined operations for prolapsus on a patient sufl'ering from

exophthalmic goiter.

As regards the order of performance of the individual operations entering into

any given combination no general rule can be given. Each operator's method will

vary with his particular technic of the individual operations, his views as to the

practicability of maintaining asepsis better in one way than another, etc. Perhaps

' Edebohls, G. M.: "Combined Gynecologic Operations," Am. Jour. Med. Sci., Phila., 1892,

n. s., civ, 262-280.

' Noble, C. P. :
" Abdominal Section on a Patient Suffering from Exophthalmic Goiter," Am.

Gynaec. and Obst. Jour., 1898, xiii.
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one rule only holds invariably good, i. e., when an operation upon the rectum enters

into the combination such operation should be performed last.

Literature.—As already stated the literature of combined gynecologic opera-

tions is to a great extent identical with that of prolapsus. Very few publications

have dealt directly with the subject of combined gynecologic operations in general.

It is believed that all of these will be found included in the references already given,

while of the prolapsus literature only the principal publications which deal with

the operative treatment by combined operations are noted. A very exhaustive dis-

cussion on the surgical treatment of prolapse, with papers by a dozen or more

of the foremost French surgeons of the day, is to be found in "Assoc, franc, de

chir. Proc.-verb.," Paris, 1896, x, 610-710.



CHAPTER VIII.

DISEASES OF THE BLADDER AND URETHRA.

By Guy L. Hunner, M.D.

HISTORICAL.

The past century was replete with investigations and inventions leading up to

the precise methods now used in the study and treatment of urinary diseases. In

1806 Bozzini, of Frankfort/ originated the hollow speculum and made use of the

mirror in light reflection. He described and illustrated specula for the posterior

nares and throat, for the vagina, rectum, and female bladder. In addition to this

description, his interesting paper is devoted to a philosophic dissertation on the

possible uses of his inventions. Nothing is said to indicate an actual application

of these instruments.

Segales, of Paris, in 1828 published a most valuable treatise entitled "Traite des

Retentions D'Urine," incidentally describing (p. 89) his " urethro-cystic speculum,"

which he illustrated in a separate atlas. From notes on page 90 of this work it would

seem that Segales used both air and water as means of bladder distention during

the cystoscopic examination. His speculum, a small tube, was similar to the one

employed later by Griinfeld, and to the one in common use today as the Kelly

specuhmi. He even anticipated Nitze in the use of a mirror in the speculum for the

reflection of the object.

Desormeaux made considerable practical use of an instrument which he de-

scribed to the French Academy in 1852." His work, " De L'endoscope et de ses ap-

plications au diagnostic et au traitment des affections de I'urethra et de la vessie,"

published in 1865, contains a description of the instrument and details much excellent

work accomplished. He made use of irrigations to cleanse the diseased bladder

just before the endoscopic examination, and, like Segales, he took advantage of

water distention during the cystoscopic examination, but he seems not to have used

air distention. He describes the interureteric ridge, but speaking of the ureteral

openings, he says (p. 160) :

" As for these orifices I need not tell you that one cannot

distinguish them." While his instrument simplified manipulation by always keep-

ing the light in the same relative position to the endoscopic tube, his lamp attach-

ments must have become hot, and, at best, have been awkward to handle. Al-

though his records of attainment are very satisfactory, he introduced no new principle,

' Lichtleiter, eine Erfindung zur Anscliauung innerer Theile und Krankheiten, Journal der

practischen Heilkunde; Huteland, Berlin, 1806.

^ Bui. de I'Academie de Medecine, 1852; ibid., 1855.

438



HISTORICAL. 439

and I think the instruments of Segales would today be considered more simple and

effective. Both Segales and Desormeaux were chiefly interested in the male urethra

and bladder, and their specula were longer than would be consistent with the best

work in the female.

In 1875, G. Simon, of Rostock,* was the first to catheterize the ureter. He

found that the female urethra can without permanent harm be dilated to a diam-

eter of 2 cm., if the external orifice is first incised on either side and these incisions

sutured later. In dilating the urethra he used a series of conical specula with ob-

turators, and by means of the specula the bladder mucosa was explored. But he

used no means of distention and found that a finger exploration was more satis-

factory than the visual. Under guidance of the palpating finger he succeeded many

times in passing a metal catheter into the ureter.

Rutenberg, of Vienna," used air distention of the bladder and made use of the

head-mirror and a gas or oil lamp suspended above the symphysis pubis. He used

a very large speculum introduced with its obturator; and after withdrawal of the

obturator, a screw-cap, provided with a glass window and a small tube through which

air could be forced, was fitted over the outer end of the speculum. In the work of

Simon and of Rutenberg it was necessary to have the patient under complete narcosis.

In 1877 Griinfeld, of Vienna,^ returned to simple instruments and methods. He
used various modifications of a simple cylindric tube with a funnel form ocular

end; in other words, his instruments were very similar to those of S(^gales and

of Simon, differing from Simon's in being smaller and cylindric instead of conical.

For illumination he employed either daylight, gas, petroleum, magnesium, or

electricity, and used a head-mirror. He was the first to sound the ureters by the aid

of sight, having accomplished this by passing the sound through the urethra beside

his cystoscope, and inserting it in the ureter under direct vision.

Among the instruments in use by Griinfeld was the straight hollow tube with

open end which was inserted with the aid of an obturator, or, as he called it, a con-

ductor. After withdrawal of the obturator the bladder wall was examined, section

by section. To obviate this slow method he made use of water distention, and

instead of an open tube with obturator he used a tube closed at its bladder end with

glass. This distal end was made oblique to facihtate its insertion. Another of

his cyhndric tubes was fitted with a lateral glass window; and opposite this, within

the tube, was a mirror set obliquely to reflect the light rays and to gather the rays

from illuminated portions of the bladder. Griinfeld used for the male both open

and windowed tubes made of greater length and with the prostatic curve.

Skene,^ of Brooklyn, in 1878 described "An Endoscope for Examination of the

Urethra, Bladder, Rectum, etc." This consisted of three parts: (1) a glass tube

like the chemist's test-tube; (2) a mirror with handle attached ; and (.3) a hard-rubber

' "Ueber die Methoden die Weibliche Urinblase zugangig zu machen und (Iber die Sondirung
der Harnleiter beim Weibe," Sammlung klinischer Vortrage; Volkmann, Leipzig.

* Deutsche Zeitsclirift fiir practische Medicin, 1876.

' "Die Endoskopie der Harnrohre und Blase," Deutsche Chirurgie, 1881.

*N. Y. Med. Jour., 1878, xxvi, p. 508.
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tube similar to the glass one in shape and fitting over it, having near the closed ex-

tremity a fenestra, through which applications could be made to diseased points.

From his "Lehrbuche der Kystoskopie," published in 1889, we learn from Nitze

that in 1876 he began his studies which led to the epoch-making achievements in

cystoscopy. He introduced two new principles as necessary to further progress in

examinations of the hollow viscera of the body: first, the use of a light within the

viscus, and, second, the widening of the field of vision.

Pawlik,' of Prague, introduced the first practical method of catheterizing the

ureters. This consisted in partially filling the bladder with water, and then in a

free-hand manner searching for the ureteral orifice with a metal ureteral catheter.

In 1893 Kelly, of Baltimore, first made use of posture for the air distention of

the bladder, thereby inaugurating the most recent and most fertile epoch in

cystoscopy in women.

HISTORY TAKING AND EXAMINATION.

Anamnesis.—An intelligent patient with disease of the urinary tract can often

give a clue to the correct diagnosis by her history. The physician should, however,

keep in mind a systematic method of interrogation, and thus be able in almost every

case to form some idea from the history as to the location and nature of the disease.

Briefly outlined, such a system of questions might include the following:

duration of the present trouble; character of onset and development; was it preceded

by any other malady ? is it influenced by exercise, body posture, time of day, eating

or drinking? frequency of voiding urine, night, day; exact account of a single void-

ing—incontinence, retention, strangury, duration of voiding, freedom of stream;

exact account of pain—location, character, is it before, during, or after voiding?

changes in the urine—amount, blood, pus, gravel, air, dermoid cyst contents, gesta-

tion sac contents ; does the blood appear with the urine or after voiding ?

As remote or immediate causes of urinary diseases the patient may be questioned

regarding any of the following: hereditary or former diseases, such as syphilis,

tuberculosis, gonorrhea, rheumatism, typhoid fever, scarlet fever, or other acute

infectious diseases; pelvic or abdominal disorders; traumatic influence, such as

exposure, accidents, childbirths, operations, masturbation, wearing of pessaries,

attempted abortions. Some patients must be questioned and examined for evidences

of nervous affections, such as tabes, myelitis, and neuritis.

The history should include an account of the treatment, general and local, up to

the present time.

Examination.—In the examination of patients with symptoms referable to the

urinary system it is best in most cases to follow a routine procedure, and to begin

with a general phy.sical examination.

General Physical Examination.—The patient is placed in the dorsal position and

has the clothing removed or loosened for a thorough examination of the chest and

abdomen. The lungs are carefully investigated for evidence of tuberculous infection.

' Langenbeck's Archiv, Bd. xxxiii.
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The costo-abdominal region is noted with reference to its size and shape and the

liability to movable kidney, and for the presence of a renal swelling. An enlarged

ureter is often palpable, abdominally, especially as it crosses the pelvic brim. A
bladder enlarged from overdistention or from tumor may be seen or felt supra-

pubically. The pelvic examination begins with inspection of the perineal and

vulvar region. Incontinence from any cause may result in eczema extending even as

far as the knees. After careful inspection of the vulva and external urethral orifice,

and possibly the vagina, the bladder is catheterized and a culture is taken.

Catheterization and Culture Taking.—To cleanse the external urethral orifice

before passing the catheter, about one dozen cotton pledgets, soaked in sterile water,

boracic acid, or bichlorid solution, should be used. I have demonstrated by a

series of plate cultures that there is a direct relation between the number of pledgets

used to mop the external urethral orifice and the number of bacteria removed, and

that, comparatively speaking, there are very few bacteria left in the external orifice

after using ten or twelve pledgets. I have also done enough bacteriologic work on

Fig. 237.

—

The Sterilized Glass Catheter, Protected by a Rubber Sleeve.

When first introduced, a little urine is allowed to escape into the vessel A ; then the rubber sleeve is pulled off, and
uncontaminated urine runs directly from the end of the glass tube into the sterile tube B.

the conditions within the female urethra to be convinced that the bacteria so abun-

dant about the external orifice rarely extend far within the urethra.'

I use a glass catheter, over the distal end of which is fitted a rubber tubing.^

This tubing should be large enough to slip from the catheter easily. It is intended

for the handling of the catheter from the time it leaves the sterilizing medium
until it is inserted in the bladder. After a httle urine has escaped the rubber sleeve

is removed from the glass catheter and a portion of the urine is then caught in a

sterile receptacle or it is allowed to drop directly in the culture-medium. As a

rough-and-ready method suitable for the practical requirements of a clinic one may
depend upon the slant agar tube for taking the initial culture, using hydrocele agar

when a gonorrheal infection is suspected. For scientific investigation with a view of

placing the results on record one must use the plate method for taking cultures.

' See also Taussig: "Urethral Bacteria as a Factor in the Etiology of Cystitis in Women,"
Am. Jour, of Obstetrics, Oct., 1906.

^ See Kelly: "Uncontaminated Urine," Johns Hopkins Hosp. Bull., 1900, xi, p. 91.
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The urine is caught in a sterile receptacle, and by means of the platinum loop it is

at once carried over to the melted agar tubes and plated. One or two organisms

carried from the external urethral orifice on the catheter and floated out again in the

urine might cause a profuse growth on a slant agar (because of the water of con-

densation in the bottom of the tube and the added urine), or propagate myriads of

organisms if the sterile receptacle be allowed to stand for some hours before making

the plate cultures.

Pelvic Examination.—After catheterization of the bladder the pelvic examination

is continued by palpation. The vaginal finger may detect enlargement of Skene's

Fig. 238.

—

Shows the Nurse Holding the Catheter with Fingers Protected by Sterile Rubber Finger-

cots, WHILE THE Urine Escapes from the Sterile End into the Glass Tube upon Removal of the
Rubber Protecting Sleeve.

glands, a sul)urethral abscess, general infiltration of the urethra, or a localized

stricture of this organ. A fistula may be felt leading from the urethra, bladder, or

ureter into the vagina. Thickening or tumor of the bladder walls, and stone or other

foreign bodies in the bladder, are often palpable. A thickened ureter or stone in the

ureter may be felt through the vagina or rectum. Bimanual examination is gener-

ally employed for palpation of the ureter and bladder, and the degree of sensibility

of these organs is sometimes helpful in the diagnosis.

Cystoscopy.—Confraindicaiinns.—In many cases of urinary disturbance it is

unnecessary or inexpedient to use the cystosoope.
"

.V.
'"

>

The ordinary acute case of post-operative cystitis will usually clear up readily
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if the patient drinlcs water freely, is given urinary antiseptics by mouth, and perhaps

has, in addition, a few bladder irrigations. It is usually best in such cases to take a

catheterized specimen of the urine for careful estimation of the amount and variety

of microscopic contents, and to make a culture.

Evidences of cystitis will often disappear if the patient is placed on internal

medication, such as hexamethylene tetramine variously used as urotropin, cystogen,

and in more recent combinations. If this treatment fails, the irrigations should be

given; and if the cystitis symptoms and evidences still persist, the cystoscope may be

used.

Other cases in which the cystoscope should be withheld are those with acute

gonorrheal infection. If the symptoms are those of an acute urethritis, and ex-

»!i'TiTinBiWrjiwnif«iii>»

Fig. 239.

—

The Type of Kelly Speculum Now Most Used.

amination reveals redness of the vulva, redness and swelling of the external urethral

orifice, and a purulent discharge containing gonococci, it is wrong to risk infection

of the bladder and to add to the pathology of such a case by the trauma incident to

instrumentation. After excluding the cases in which it is unnecessary or actually

harmful to use instruments internally there still remains a wide range of maladies in

which the cystoscope is of the greatest value in making a diagnosis and in the

treatment.

Instruments.—In Europe the Nitze cystoscope and its various modifications are

still preferred for work on the female urinary apparatus, while in America the Kelly

cystoscope and its modifications are still in favor.

One advantage of the Nitze instrument is the ease with which a patient may be
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Fig. 240. - Showing Use of the Direct
Head-light.

examined while on her back in a comfortable position. With the Nitze cystoscope

it is easier to get a thorough view of the anterior wall of the bladder immediately back

of the symphysis. Its disadvantages are its expense, the multiplicity of apparatus

necessary for its use, and its limitations in the treatment of bladder affections.

Simplicity is the keynote in the use of the Kelly method. The instruments are

inexpensive and may be used with no more com-

plicated light than that of the sun or a tallow

candle. (See Fig. 239, the type of Kelly spec-

ulum now most used.) The most comphcated

feature of the method is the necessity of using a

head-mirror, and every student should have or

cultivate some dexterity in the use of the re-

flected light. If one wishes to do away with

the head-mirror the direct head-light may be

used (see Fig. 240), but here again is introduced

the necessity of electricity and expensive appa-

ratus subject to frequent annoying complica-

tions.

Postures of Patient.—In using the Kelly

cystoscope the patient may remain on her back,

but in this case must have the hips elevated either by the use of sand-bags under the

hips or by use of the Trendelenburg elevated pelvis position.^

An easier position, and one in which the patient feels the least exposure, is the

Sims or semiprone." These positions have occasionally been used in Kelly's clinic

since his early work on air distention of the bladder, but experience

has shown that the posture most effective for the operator and

applicable in nearly all cases is the knee-chest. The patient finds

this position awkward at first, but with a little experience the pos-

ture is easily taken and maintained.

It is probable that most failures in cystoscopic work by use of

the knee-chest method are due to the neglect of a few important and

essential rules. The principle of this method is to obtain as great

evisceration of the pehds as possible. There should, therefore, be

no band or binder of any sort constricting the upper abdomen.

The patient should be in the knee-chest and not in the knee-elbow

position. The knees should be slightly anterior to a vertical let fall

from the hip-joint. The trunk muscles must be relaxed, thus giving

the back a downward rather than an upward bow.

After incorrect posture of the patient, perhaps the most fertile

source of embarrassment in this work is the failure to dilate either the rectum or the

vagina with air before dilatation of the bladder. If the bladder is first dilated its dis-

' See Webster: Jour. Am. Med. Assoc, 1902, xxxviii.

'See Sampson: Johns Hopkins Hosp. Bull., 1903, xiv.

Fig. 241.—Gh.idu-
ATED Cone Di-

lator.
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tention takes place in the direction of least resistance, which is toward the potentially

empty pelvis, or, in other words, toward the base of the bladder. This carries the

vesicovaginal septum upward, and with it the ureteral orifices are carried beyond the

range of easy vision. On the other hand, if the rectum or vagina, or both, are first

allowed to fill with air, the vesicovaginal septum is ballooned ventrally, thus carrying

the ureteral orifices downward. Now if the speculum is introduced in the bladder and

this viscus is allowed to fill with air, the vesicovaginal septum is carried upward to a

considerable degree, but usually it does not rise above a plane which is parallel with

the plane of the table; in other words, the ureteral orifices are usually found on a

level with or even below the speculum when this is held in a horizontal position.

If the above simple but essential rules are observed, cystoscopy with use of

air distention of the bladder will be found an easy method. There are minor

points of technic which one

learns by experience, and a few

of them may be mentioned

here.

It is not fair to the patient to

keep her in position while one is

taking his first lessons in the use

of the head-mirror. The cysto-

scopist should become thoroughly

familiar with the necessary instru-

ments and the reflected light by

working with an empty paste-

board box or other hollow struct-

ure before even attempting to ex-

amine a patient.

Technic of Cystoscopy.—Hav-

ing made the general physical

examination and taken a culture

from the urine, how shall we examine the new patient with the cystoscope?

With a pipet cocain in 5 or 10 per cent, solution is introduced in the urethra,

and the patient is changed to the knee-chest position. By the time this

position is taken the cocain has deadened the more acute sensibility of the

urethra, and its external orifice can be stretched to the required size by means of the

graduated cone dilator (Figs. 241 and 242). Occasionally the external urethral

orifice is found to be one centimeter in diameter, but it generally takes the cone dila-

tor only to the 6 or 8 millimeter mark, and must be considerably stretched before it

will take the No. 10 (10 milhmeter) speculum. If done gently with a boring motion

and with the cone well lubricated this stretching can generally be carried to ten milli-

meters or even beyond, without pain to the patient, and without splitting the mu-
cosa. If the external urethral orifice is unusually small, or if the surrounding tissues

are indurated from previous vulvitis or urethritis, it may be necessary to use a No.

Dilating the External Urethral Orifice with
THE Graduated Cone Dilator.
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8 or No. 9 speculum for the first examination. One should make it a rule to

avoid hurting the patient at the first examination. It is better to be satisfied with

only partial examination for the first, and even for the second and third visit, pro-

vided the patient's confidence is gained.

Fig. 243.

—

Median Section, Knee-breast Posture, Showing the Anatomic Relations of the Pelvic

Organs when the Rixtum, Vagina, and Bladder are Dilated by Atmospheric Pressure. Also the

Curves of the Urethra (Kellj').

It seems scarcely necessary to give directions for the insertion of the speculum.

But the operator must bear in mind the anatomy of the urethra and follow its natural

curves (see Fig. 24.3). The speculum is pointed slightly upward until it engages the

external urethra, when its handle is elevated so as to point the barrel downward over
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the symphysis pubis. On withdrawal of the obturator and rush of air into the

bladder the vesicovaginal wall is ballooned upward, and if the handle of the speculum

is dropped its weight will bring the barrel of the speculum up against the base of the

bladder, and the speculum is found to take a position about horizontal.

The usual routine of the examination is, first, to sweep the speculum about the

entire bladder, noting any mucous membrane changes; second, to examine the vertex

carefully for the presence of stone or other foreign body; third, to examine the area

immediately back of the .symphysis, using the fingers of one hand where necessary

to push up the abdominal wall in the suprapubic region; fourth, to carefully examine

the trigonum and the regions of the ureteral orifices. If a trigonitis or an ulceration

of the trigonum be suspected, it is best to examine this region first, before it has been

disturbed by manipulations of the speculum. If the symptoms point to a urethritis

a small speculum should first be used and the urethra examined at once before it

becomes hyperemia from massage by the speculum.

After one is familiar with cystoscopy the ureteral orifices can usually be located

at once without following a definite rule; but for the beginner the directions laid

down by Kelly ' should always be followed. After finishing the general examination

of the bladder the speculum is withdrawn until the mucous membrane of the internal

urethral orifice begins to close about the inner end of the speculum. The handle is

then tilted upward and the speculum is pushed in toward the center of the bladder

for a distance of about three centimeters. The handle is then depressed in order

to bring the inner end of the speculum to a plane with the base of the bladder, and

under guidance of vision the speculum is swept to the side until the ureteral orifice is

located. This is usually in the arc of an angle of between 15 degrees and .30 degrees

from the mid-line. The left ureteral orifice should be sought first, for in the majority

of cases it is more easily found, owing to the depression of the left vesicovaginal wall

by the weight of the uterus and the cervix" (see Fig. 243). For the same reason the

left orifice is slightly nearer the internal urethral orifice than the right. The air-

pressure carries the right orifice farther up toward the sacrum and flattens the mons

ureteris of this side.

When searching for the lU'eteral orifices the most helpful landmark is the in-

terureteric ridge. If after following the above directions the ureteral orifice is not

found, one should not proceed in a haphazard manner to search for it, but should

first orient himself with reference to known landmarks, such as the internal urethral

orifice and the interureteric ridge. If the inner end of the speculum is found to be

resting on the ridge, the probabilities are that the speculum has been pushed in the

bladder to the proper distance, and that the ureteral orifice will be found either

laterally or medianward from the area first inspected. If the interureteric ridge is

seen to lie at some distance beyond the end of the speculum, we know that the

speculum has not been pushed far enough from the internal urethral orifice; whereas,

' "Operative Gynecology."
' Hunner and Lyon: "Mensuration and Capacity of the Female Bladder," Jour. Am. Med.

Assoc, Dec, 16, 1899.
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if the ridge is nowhere in the field of vision, it is because the speculum has been

pushed in too far. The experienced cystoscopist grasps these clues and readily

corrects his first location ; but for the beginner it is often a saving of time to vs^ith-

draw the speculum to the internal urethral orifice and to again follov^^ the prescribed

routine.

I wish to call attention to a second ridge in the bladder which I have not seen

Fig. 244.

—

Ureteral Searcher (§ usual bize).

Fig. 24.5.

—

Speculum with Oblique End for Collecting the Urine Directly from the Ureter.

mentioned by cystoscopists, and which may readily confuse the beginner. This

I call the vesicouterine fold, as it corresponds to the vesicouterine sulcus outside

of the bladder. It is a transverse ridge or fold of the bladder mucosa situated about

three centimeters liack of and running parallel with the interureteric ridge. It is

most marked in women who have borne several children, and in some very relaxed

cases there are one or two small accessory ridges running parallel with the main
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vesicouterine fold. My first experience with this fold was a patient attempt one

day to locate the ureteral orifices on a well-marked ridge, and on withdrawal of the

speculum to find the internal urethral orifice so as to begin the search again, I was

surprised to find the real interureteric fold about half-way between the fold I had

been examining and the internal urethral orifice. Frequently one is led to the exact

location of the ureter by seeing a spurt of urine, even though the speculum may be at

some distance from the orifice.

The ureter generally enters the bladder on a papilla-like elevation of the mucosa,

the so-called " vions ureteris." This, as already stated, is often more prominent on

the left than on the right, and it is generally most developed in women who have borne

children. In nulliparae the mons is frequently absent, and instead of an elevation

of the mucosa there may be a saucer-like de-

pression. When the ureter is shortened from

any cause, especially in the inflammatory thick-

ening of tuberculosis, the orifice may be re-

tracted. x4t times one finds a vessel circum-

scribing the ureteral orifice, or one or more

vessels may radiate from the orifice not unlike

the retinal vessels about the optic disc.

Should the base of the bladder be the seat

of inflammatory changes the ureteral orifice

may be difficult to locate because of alteration

in both the immediate and distant landmarks.

One is sometimes compelled to hunt for the

orifice with the ureteral searcher (Fig. 244).

The inflammatory swelling may interfere with

the jet-hke action of the urine, but with a little

patient watching one can generally catch the

light reflection as the urine spreads over the

mucosa, and in this manner the oriflce may be

located without the use of the searcher. To
collect urine from a kidney when for any reason

it is undesirable to catheterize the ureter, we

make use of the cystoscope with oblique distal end (see Fig. 24.5) , such as originally

shaped by Grtinfeld. This can be held to cover the ureteral orifice more easily

than the cystoscope with the ordinary square end.

The catheterization of the ureter is a simple matter after its orifice is located, and

special rules are not necessary. If the hands are surgically clean the renal catheter

may be grasped at any portion, but if the hands are septic the catheter must be

grasped near its outer end at a point that is not to reach as far as the urethra with

the catheter at full insertion. The renal end may be guided into the speculum by an

assistant who handles it with sterile forceps. An assistant is not absolutely necessary,

VOL. I.—29
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—

Three-fingebed Rubber Glove.
For handling sterile renal catheter.
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for the stilet stiffens the catheter sufficiently to enable the operator to handle it from

the distal end.

If one wishes to grasp the catheter near the speculum and still be certain of a

good technic, a rubber glove for the thiunl:) and first two fingers (see Fig. 246, this

can be cut from an old operating glove) is easily shpped on, and by keeping this

already sterilized, powderetl, and wrapped in a sterile towel, the operator can first

locate the ureteral orifice and then have the assistant draw the glove over his

catheter hand, either right or left It is well always to wear the head-mirror over the

eye opposite the hand used in catheterizing, to avoid touching the edge of the mirror

with the catheter as it is pushed past the operator's head.

DISEASES OF THE URETHRA.

In spite of its simple anatomy and its limited field of pathology, the amount

of suffering caused by this organ demands a thorough study of and familiarity with

its diseases.

The specialist in urinary diseases is not infrequently consulted by patients who

for years have suffered with some affection of the urethra because the attending

physicians have failed to recognize the disease. The history in an individual case of

urethral trouble may be very atypical; and with any complaint of pain or discom-

fort in the pelvis or lower abdomen in which the anatomic cause is not readily found,

an examination of the urethra should not be neglected.

Anatomy.—The urethra is a tubular structure having an average length of 3.5

centimeters. In the erect l>ody posture its direction is almost vertical, and in its

course from the bladder to the vulva it possesses a slight posterior convexity.

Waldeyer' divides the urethra into three sections: the -pars mtramuralis, which

really corresponds to the short funnel-shaped internal urethral orifice; the pars

superior or libera, a mobile portion extending one centimeter away from the bladder

and imbedded in loose connective tissue; and the pars inferior or vaginalis, the outer

two-thirds of the urethra, which is intimately connected with the vagina by fibro-

muscular tissue forming the urethrovaginal septum.

Under normal conditions the internal urethral orifice Hes back of the mid-portion

of the symphysis pubis at a distance of 2 to 2.5 cm. The inferior portion of the

urethra normally lies from 1.5 to 2 cm. from the pubic arch. The external orifice

or meatus urinarius lies about 2 cm. below the base of the clitoris. It is usually a

vertical slit, l:)ut it cannot be said to possess a characteristic form, because of two

or more wing-like folds of mucous membrane, the labia urethras, which are often

present and which cover the meatus in a variety of ways. When the labia iirethrm

are present, as is usual in women who have not Ijorne children, they often fold

in such a manner as to form a mound-like projection in the vestibule, the papilla

urethralis. The external orifice averages about 7 mm. in diameter.

The mucous membrane of the urethra with its submucosa is particularly rich

' "Das Bccken," Bonn, 1899.
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in fibroelastic tissue, and the siibmucosa layer is more or less intimately interwoven

by the muscle layers. The epithelium is of the stratified squamous type, and the fi-ee

surface of the mucous membrane is beset with papillie, particularly in the distal

portion of the urethra. When the organ is at rest the mucous membrane lies in

longitudinal folds, and between these folds on its inferior or vaginal wall are numer-

ous openings arranged longitudinally in groups. These are the -mouths of mucous

glands which dip into the fibroelastic layer and correspond with Littre's glands in

the male. They vary from the simplest tubular recesses or inversions of the mucous

membrane to the most complex race-

mose glands. The glands tend to in-

crease in size and complexity toward

the outer end of the urethra, and the

group situated at and just within the

meatus are described by I^uschka as

being of the racemose type. These

glands have been known since their

description by ^lorgagni, but Skene,'

of Brooklyn, was the first to study them

carefully and to call attention to their

pathologic significance. He described

a pair of very large glands, the mouths

of which open on the urethral mucosa

just within or upon the labia urethra;

(see Fig. 247) and whose comparatively

wide tubules extend upward on either

side of and parallel to the urethra for a

distance of from 9 to 18 millimeters,

where they end in numerous blind

pockets and saccules. Schuller" des-

cribed these glands in great detail, and

he occasionally found a third but

smaller gland or tubule lying in the

middle line between the other two.

Outside the fibroelastic layer of

the mucous membrane is the muscular layer, which, according to Luschka, is

made up of two planes of smooth muscle, an inner longitudinal and an outer

circular plane, and two planes of striated muscles. The circular layer of smooth

muscle is closely related to the musculature of the trigonum vesiccr. It con-

tinues throughout the length of the urethra as the lissosphincter urethrw. An
independent ring of smooth muscle fibers helps to form the sphincter vesica'. The

' Am. Jour. Obstet., 1880, xiii.

^ "Ein Beitrag zur Anatomie der Weiblichen Harnrorhe," Festschrift fiir Bernard Schultze,
Berlin, 1883, 4, S. 16.

Fig. 247.- -Hairpin Speculum Exposing the Orifices

OF Skene's Glands.
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striated muscle, according to Uffelmann/ sends longitudinal fibers down the posterior

and lateral walls of the proximal half of the urethra, and these gradually leave the

urethra for the lateral vaginal walls; while the circular fibers are confined to the

sphincter vesicae and its immediate vicinity over the urethra. These striated muscles

arise from the deep triangular muscle of the perineum.

Interweaving the muscle bundles and elastic fibers and surrounding the groups

of urethral glands are the plexuses of large veins lying in the urethropubic space on

either side of the urethra. These veins are directly continuous with the hulhus

vestibuU vagince and with the cavernous plexus of the clitoris.

The arterial supply comes from two sources. The internal pudic sends branches

to the distal portion, while the cervicovaginal branch of the uterine sends twigs to

the upper and middle urethra.

The lymph-vessels of the lower urethra, according to Sappey, join the lymphatics

of the labia minora and thence empty into the inguinal lymph system.

The nerve-supply to the striate muscles comes from the internal pudic, and the

smooth muscles are innervated from the pelvic sympathetic.

Pathology.—Diseases of the female urethra may be classified as follows: (1)

Malformations; (2) Displacements; (3) Variations in Caliber; (4) Fistulas; (5)

Eoreign Bodies; (6) Inflammations; (7) New Formations; (8) Neuroses.

Malformations.

Error or arrest of development during embryonic life gives rise to various mal-

formations. Complete arrest of development is called defectus urethrce totalis. If

the inner or outer end of the urethra fails to develop, the condition is known as

defectus urethrce internus, or defectus urethrce externus, respectively. Should the two

ends fail to meet during development, there may be left between them a transverse or

oblique septum, and the condition is known as atresia urethra-. Partial or entire

absence of the inferior urethral wall is known as hypospadias. In hypospadias the

external urethral opening may be situated at any point along the anterior vaginal

wall, or the escape of urine may be direct from the bladder into the vagina.

Another form of hypospadias is that in which the lU'ogenital sinus persists, with

atresia of the external vaginal opening. The common external opening is small and

corresponds with the urethral meatus. A sound or speculum follows a single canal

for a short distance, when two openings are met with, one leading into the bladder

via a short urethra, and the other leading into the vagina.

Partial or complete absence of the upper urethral wall is called epispadias, a not

uncommon condition in exstrophy of the bladder.

Symptomatology.—Defectus urethrfe totalis has the associated phenomenon

of incontinence of urine. The symptoms of hypospadias vary according to the

location of the meatus urinarius. If there be entire absence of the inferior urethral

wall and an opening from the bladder, the symptoms are the same as in defectus

urethrse totalis, while with preservation of the bladder sphincter and a distal urethral

' Zeitschrift. rationelle Medizin, Bd. xvii, quoted by Luschka.
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opening, the patient may have perfect continence, but some difficulty during the act

of micturition because of the direction of the stream into the vagina.

With persistence of the sinus urogenitalis and atresia of tlie vagina the common

opening may be sufficiently dilated to admit the penis in coitus, and if this organ enters

the vagina pregnancy may follow. Or if the penis follows the superior channel

and enters the bladder, symptoms may be absent, or dysuria may occur with tempo-

rary incontinence after the sexual act.

If atresia urethrse be present in intrauterine life hydrops of the bladder, ureters,

and kidneys may follow and cause the death of the fetus. Or this condition may cause

serious or even fatal results from obstruction at labor. A more fortunate outcome

is the early escape of the urine through the urachus and the persistence of a urachus

fistula through the navel.

Other anomalies of development frequently associated with defect of the urethra,

and not yet mentioned, are separation of the symphysis bones, enlarged clitoris and

other tendencies to hermaphrodism, such as the presence of the testicles or ovaries

in the labia majora. Schatz' has reported a case of total fission of the urogenital

system.

Treatment.—Each case of congenital malformation presents its peculiar tech-

nical problems, and no attempt will be made here to present more than a few gen-

eral principles governing the treatment.

Defectus urethrse totalis with preservation of the bladder sphincter would per-

haps do better without operative treatment. While a new urethra can be made

along the anterior vaginal wall, its connection with the bladder opening might result

in destruction of the sphincter action. The operation devised by Kelly, and

depicted in Figs. 271 and 272, is an excellent one for the restoration of the urethra,

particularly in those cases with intact sphincter vesicse. If the sphincter has a weak

action and there is partial incontinence, the electric current may be used to develop

and strengthen the sphincter muscles. If with complete absence of the urethra there

be a vesicovaginal opening and no sphincter control, the condition should be re-

stored to the normal as nearly as possible by operative measures, and if the control is

still unsatisfactory various mechanical devices may be used in making it more per-

fect. These measures will be discussed more fully under treatment of urethral

fistula.

The various forms of hypospadias should be subjected to such plastic work as

the individual case demands. Atresia, if accompanied by urachus fistula, may
be allowed to go untreated until the child is old enough to make the urethral

operation more certain of success. If accompanied by retention, atresia should

be treated at once. Simple puncture and dilatation of the septum may be suffi-

cient, but if the location of the inner end of the urethra and the internal orifice be

in doubt, it may become necessary to make a small vesicovaginal fistula, and

through this to pass an angled probe out into the urethra to serve as a guide in cut-

ting or puncturing from without.

' Archiv. f. Gyn., i, p. 12.
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Displacements of the Urethra and prolapsus of its Mucous Membrane.

Upward dislocation of the urethra is due to dragging upon the liladder and

urethra by tumor of these or adjacent organs, most frequently by pregnancy or

fibroid timior of the uterus. With the upward disphicement there may l)e pressure

by the tumor mass or the cervix, and partial or complete retention. It may be im-

possible to catheterize the patient without first placing her in the knee-breast position.

The downward dislocations of the lu-ethra are associated with prolapsus of the

anterior vaginal wall, with or without prolapse of the bladder. The condition is

most commonly dependent upon childbirth, but it may occur in nullipara, or it

may result from timior formation of the bladder or uterus with prolapsus. A
temporary dislocation often occurs during childbirth.

The symptoms may be nil, or the patient complains of partial or complete re-

tention, or of partial or complete incontinence. Sudden stoppage during urination

is not an uncommon symptom, and residual urine after voiding is the rule. The

patient sometimes learns to raise the anterior vaginal wall with the fingers while

voiding. Infection and cystitis may be present. The diagnosis is made by in-

spection, the condition being easily exaggerated by having the patient strain, and by

passing the catheter or sound and finding the abnormal direction of the urethra. At

times it is difficult to pass a catheter without first straightening the urethra by pres-

sure with the finger over the anterior vaginal wall. Ijateral displacements of the

urethra are congenital or follow injury, most frec{uently obstetric.

Prolapsus of the mucous membrane may be of sfight degree and difficult

to dift'erentiate from canmcle or from a swelling of the labia urethrse; or the pro-

lapsus may lie of extreme grade, forming a mass the size of a pigeon's egg. Accord-

ing to the circidatovy condition the mass may show a bright red or bluish congested

mucosa, or it may be necrosing. The usual causes are poor general condition of the

patient, with lax tissues, some form of bladder troulile causing strangury, repeated

difficidt labors, stone in the bladder, and tumor in the urethra. The treatment

should first be directed toward reposition of the mass, and then to removal of the

cause. If the prolapsus is due to poor general health, rest in bed and tonic treat-

ment are indicated, together with some local styptic, such as copper or zinc sulphate

or tannin in weak solutions. Shoidd the condition be of long standing and ag-

gravated character, resection of the prolapsed mucosa may become necessary;

but this should not be done \\n\\\ after some days of preliminary treatment directed

toward the reduction of the inflammatory condition.

Variation of Caliber.

We recognize dilatations, narrowing:, and strictures of the urethra. A urethral

dilatation may be of the entire organ, dilafafio vrcfhrw iotalis, or it may be of any

portion, dilatatio urcthrw partialis. Dilatation of the entire organ is generally

caused by introduction of the penis, and is most frequently found in cases of atresia

vagina'. If no venereal disease be present, women with this condition often have
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no urinary symptoms, and consult the physician because of steriUty or the absence of

menstruation. There may be temporary frequency, strangury, or incontinence after

the sexual act, or a permanent incontinence may be the chief symptom. Mastur-

bation has caused dilated urethra both in subjects with atresia vaginte and in women

whose genitalia are normal.

The passage of large intravesical bodies, such as stones and tumor masses, often

causes temporary dilatation of the urethra. The former practice of wide dilation

with instruments or with the finger sometimes resulted in incontinence, and this

procedure should be abandoned.

In dilatatio urethrse partialis there may be involvement of only a small portion

of the urethral wall, or the entire wall with one of the orifices may be dilated while

the other orifice is preserved. G. Simon^ reports a case in which the entire anterior

urethral wall, together with the internal urethral orifice, were widely dilated follow-

ing a varicose condition of the urethrovaginal veins. I saw a case in which the

urethral canal and the external orifice were dilated, due to injury at childbirth, and

destruction of the tissues. This patient suffered from partial incontinence, while

Simon's patient with dilatation of the internal sphincter had no control over the

urine. Cases with urethrocele or partial dilatation of the urethral wall often have

no difficulty with control. So-called urethrocele of the lu'ethral wall is undoubtedly

more often a dilatation of one of the glands as a retention cyst or an abscess which

later bursts into the urethra and remains as a diverticulum of the same.^

Stenosis, stricture, and narrowing of the urethra may be caused by acute or chronic

changes in the mucosa or surrounding walls, by tumors of the urethra or periurethral

wall, or by tumors or displacements of neighboring organs. An acute gonorrheal

urethritis in women may cause such an edema of the mucosa as to result in almost

complete retention. A long-standing urethritis from gonorrhea or other causes often

results in one or more areas of scar tissue contraction, the true stricture. Chancre

of the urethra may cause obstruction, as may carcinoma of the lu'ethrovaginal wall.

After gonorrhea, perhaps the most frequent cause of stricture is difficult labor, in

which the urethra is torn either by the child or by instruments. Narrowing and com-

plete stenosis are not uncommon from pressure by large myomata. I have observed

one case in which there was retention from pressure by the cervix due to prolapsus and

retroversion of a normal sized uterus bearing on its fundus a hen's-egg-sized myoma,

and another case in which complete retention was due to a large myoma blocking

the superior strait of the pelvis. Hematocolpos and hematometra are mentioned

by Winckel as causes of urethral obstruction.

FiSTULAE.

Urethrovaginal fistula is rare. It is generally caused by pressure of the head or

instruments at childbirth, and the more common condition is destruction of portions

' Monatsch. f. Geburtshilfe, 1864, xxiii, pp. 24.5-248.

'CuUen: Bull, of the Johns Hopkins Hosp., v, p. 4.5; "Abscess in the ITrethrovaginal Sep-
tum." Also see Hoffman: Inaug. Dis., Leipzig, 1901, "Beitrag zur Lehre von den Urethral-
Divertikebi beim Weibe."
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of the bladder, urethra, and vagina together, thus establishing vesicourethrovaginal

communication. A suburethral abscess rupturing on the vaginal side or a tertiary

gumma may leave a urethrovaginal fistula. Continence depends upon the con-

dition of the sphincter vesicis, and if the muscle has not been injured the only symp-

toms may be due to a misdirection of the urinary stream. If troublesome symptoms

arise from the fistula it should be operated upon, and for this the same principles

hold as in closure of a vesicovaginal fistula, which vs^ill be discussed in a special

chapter.

The closure of urethral defects in the female is usually not difficult because of the

abundance of tissue to be had for plastic work. At times, however, after a pro-

longed labor in which there has been destruction of the anterior vaginal wall and

vestibule tissues, and particularly after former operations in this region, one meets a

problem to be solved only by the greatest patience and ingenuity. Fortunately even

the worst cases have often a portion of the labia minora wliich can be utilized in the

plastic work. Fig. 270 represents the excellent result obtained in a difficult case in

the hands of C. P. Noble.

In repair of the male urethra P. C. Fenwick,^ of New Zealand, transplanted a

portion of a freshly removed urethra from a sheep, and J. H. Pringle, of Glasgow,^

used a portion of a bullock's urethra freshly removed and transferred to the operat-

ing room in hot normal saline solution. The results were such in the hands of each

of these surgeons that this method is to be recommended in the female in extreme

cases.

When there is a loss of the internal sphincter the urethra should be made very

small and carried out toward the clitoris as far as possible in order to form a mechan-

ical resistance to the loss of urine. Various mechanical devices have been used to

secure pressure over the deficient urethra. One of these, devised and successfully

used by H. A. Kelly, is shown in Fig. 273.

In a case of carcinoma of the urethrovaginal septum (Gyn. No. 8S10) I removed

the entire urethra down to the internal sphincter, a large portion of the anterior

vaginal wall, the fat and vesicular channels of the labia majbra, and the inguinal

glands of both sides. The patient had good control for eight days, when the pro-

cess of healing and scar tissue retraction interfered with the urethral muscle.

After six weeks a plastic operation was done to release the tension of the new an-

terior vaginal wall, and again there was continence until the dragging of the healing

tissues again caused leakage through the sphincter. Faithful application of the

interrupted galvanic current caused visible development of the sphincter muscle

and resulted in perfect control except under unusual circumstances, such as con-

tinuous coughing during a bad winter cold, or an unusual strain when the body is

in certain positions. Lebedrafl^^ used the same means with good result on a case of

hypospadias after several plastic operations proved only partially successful.

' Lancet, London, 1896, i, p. 3.53. ' Annals of Surgery, 1904, xl, p. 387.

" Archiv. f. Gyn., 1880, xvi, p. 290.
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Foreign bodies in the female urethra form a topic so closely allied to that of

foreign bodies in the bladder that they may be discussed under the latter section.

Inflammations.

As nutritional disturbances we recognize hyperemia, catarrh, ulcer, abscess,

hypertrophy, and atrophy. These various conditions are frequently different stages

of the same process.

Causes.—^The normal condition of the urethral mucosa may be altered by causes

acting either from within or from without. Very acid or very alkaline urine, and

infection from the kidney or bladder, may modify the urethral mucosa. They at

least furnish conditions for a urethral lesion if this organ be Injured by external

influences. Lesions of the urethra are not Infrequent In the acute exanthemata, as,

for Instance, In measles, scarlet fever, variola, and smallpox.

As Influences working from without, may be mentioned acute and chronic

affections of the vulva, vagina, and cervix. Diphtheria, lupus, tuberculosis, syphilis,

and gonorrhea affecting the external genitalia are liable to extend into the urethra.

Traumatic influences, such as dislocations and Injuries due to pregnancy, child-

birth, coitus, and tumors, are important causes of urethral disturbance. Trauma and

Infection of childbirth, and particularly gonorrheal Infection, often result In the

disappearance of the urethral labia and their replacement by scar tissue. Careless

catheterization and the use of dirty instruments are often followed by urethritis.

We not Infrequently see Inflammation of the urethra in patients whose external geni-

talia present evidences of onanism, the urethral lesion being due to a foreign body

used in masturbation, or to the repeated excitation of these tissues. Ungratlfled

sexual excitement may result in vulvar and urethral inflammation.

Urethritis.—Because of Its frequency we may consider urethritis of a gonorrheal

origin as the type, and speak of Its pathology, symptoms, and treatment. It Is

generally secondary to a fresh gonorrheal Inflammation of the vagina or cervix.

The mucous membrane of the urethra becomes reddened and swollen, and as the

edema Increases the color becomes darker and it often presents a violet-red or blue

color. This early stage Is marked by a burning and Itching, particularly on voiding,

and, flnally, as the swelling Increases there may be difficulty In voiding amounting to

retention. This Is perhaps due more to the reflex shrinking from pain than to the

anatomic changes.

The discharge during the first few days is of a watery or starchy character, but In

from six to eight days it becomes thick and purulent. After the third week there Is a

regression, and in from four to six weeks the discharge may cease. During the most

acute stage, usually at the end of the first week, there may be bleeding from the

urethra.

The small mucous glands of the vulva are often infected and their swollen

orifices present groups of bright red points In the sulci dividing the labia minora from

the urethra. These may go on to abscess formation and ulceration, causing a thick

purulent discharge which hides the mucosa of the entire vestibule.
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During this stage the patient is generally too sore to allow digital examination,

whereas in the later subacute stage the urethra may be palpated as a dense, sensitive

ridge; and by making pressure from above downward, a creamy pus is expelled from

the meatus. If the process has become chronic the urethral ridge feels more dense

and infiltrated, there may be but little sensitiveness, and pus may or may not be

present.

A diagnosis must be made between gonorrheal, chancroidal, and syphilitic in-

fections. The presence of gonococci in the secretions is accepted as evidence of that

disease, but a failure to find this ortjanism is not unusual in the later stages and

chronic period of the disease. An infection with the common pyogenic micrococci

may cause catarrh and ulceration in a manner very similar to the above and make

the diagnosis between gonorrhea and chancroid very difficult.

As aids in the diagnosis of true chancre may be mentioned the more localized

character and longer duration of the actue induration, and the presence of buboes

in the inguinal glands. Buboes, however, may accompany any of the urethral

infections.

As sequelae of a urethritis one finds the induration, already mentioned, of the

entire canal. Induration and shrinkage of one or more localized areas result in

stricture. Abscess formation in one or more of the mucous glands may cause a

chronic suburethral abscess which fills and discharges pus periodically.

The meatus urinarius may be red, swollen, and everted, showing the bright red

orifices of the glands of this region. Abscesses of these glands are generally con-

sidered as having formed in one or Ijoth of the pair of large glands described by

Skene, and they are known as Skene's abscesses. They are often palpable as round,

hard masses, about one centimeter in diameter, and very sensitive to the touch. The

patient complains of burning, sticking, or shooting pains about the vulva, which

often reach a degree of extreme discomfort and then suddenly disappear. Some

patients notice with the sudden cessation of pain a discharge of pus, others find that

by pressure of the index-finger they can expel pus and relieve the pain. At a later

stage Skene's glands are partially or entirely obliterated by inflammatory tissue and

are palpable as a pair of thick, tenfler, elongate ridges.

The most common sequel of urethral blennorrhea is a condition of chronic

urethritis. The symptoms are most protean, and we warn our students that when

a patient complains of persistent symptoms of whatever character, located anywhere

between the coccyx and the umbilicus, for which no other anatomic lesion can be

found, they must never overlook the urethra. The symptoms, however, are usually

suggestive of urethral troulile, the patient complaining of, among other things, fre-

quent or burning micturition. Endoscopy reveals a congested mucosa. The

longitudinal arrangement of the mucosa papillae may be entirely masked, and re-

placed by a general congestion of the mucosa, or by a granular surface in which the

papillary vessels are exposed, or by an ulcerated condition, usually of a patchy

character.

The most frequent picture in a long-standing case is an approximately normal
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Striated mucosa over the inner third of the urethra, while the outer two-thirds are

congested and more or less granular.

The urethritis of masturbation has already been mentioned. Some of these

cases present a picture difficult or impossible to diagnose from chronic gonorrhea.

The vulva is bright red, there is abundant leukorrhea. a purulent looking material

(which microscopically is made up of epithelial cells and bacteria) is squeezed from

Skene's glands, and the urethra may be the seat of one or more strictures.

Treatment.—The light cases are self-limited. Cure is hastened by rest in bed, a

light diet, and keeping the bowels well opened. Acid and spiced foods and alcohoHc

drinks must be avoided. Copious bland drinks should be taken, and in the early

stages cystogen or salol may be given in small doses as a prophylactic against bladder

infection. After the acute symptoms have subsided the volatile oils, such as copaiba,

cubeb, or sandalwood, may be given.

Great care should be observed in local treatment during the early stages, particu-

larly in children and unmarried women, where the disease is often confined to the

urethra or to the urethra and vulva. In such cases the usual methods of treatment

are apt to carry the disease to the bladder or to the upper vagina or cervix. Before

beginning local treatment the extent of the disease in the vagina may be determined

by careful use of the Kelly cystoscope, the patient having the vulvar orifice thoroughly

cleaned and then being placed in Sims' position. If the disease involves the upper

vagina irrigations may be us6d from the beginning, whereas if it is reasonably cer-

tain that the disease is confined to the vulva and the urethra there should be local

treatment only. This may consist of several vulvar irrigations a day, using silver

or mercury solutions or potassium permanganate, and the urethra may be washed

twice daily with one of the silver solutions. Protargol in strength of from 0.5 to 5

per cent, and argyrol in from 5 to .30 per cent, solutions have now largely superseded

the nitrate of silver, these being solutions of silver which can be used strong enough

to destroy the gonococci without doing injury to the tissues. The injections should

be given with an ordinary medicine-dropper or pipet, great care being exercised to

confine the solution to the urethra and to avoid traumatic injury of this organ. Ure-

thral instillations should never be given except by the physician or trained nurse.

If the patient is suffering from inflammation about the vulva which is not con-

trolled by the irrigation, relief may be obtained by the use of tampons of absorbent

cotton or hnt soaked in a Hniment containing from 5 to 10 per cent, ichthyol and 2

per cent, carbolic acid.

If the disease is not controlled in from six to ten weeks on the above treatment

more radical measures may become necessary. A common legacy after acute

gonorrheal urethritis is a chronic granular condition of the mucosa. For this,

local applications through the cystoscope are most beneficial, and silver nitrate in

solutions of from 3 to 10 per cent., applied once or twice a week, is the best form of

medication in most cases. When pain and irritation are unusually pronounced in

this class of cases the urethral bougie is often efficacious. This can be made up with

lanolin softened by a little oil, and to this vehicle one may add opium or cocain
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for the immediate effect, and carbolic acid 2 per cent., protargol 5 per cent., or

ichthyol 10 per cent., for their heahng effect.

If infection of Skene's gland persists, this is best treated by the method recom-

mended by Skene, which consists in first cocainizing the parts and then inserting

a fine probe into the gland, depressing this to make the urethrovaginal wall tense, and

burning down upon the probe from the vaginal side by means of the cautery blade.

Fig. 248.

—

Hegah Dilator.

Showing sizes 9 and 10 (9 and 10 millimeters).

Stricture of the urethra does not occur until the chronic stage, when it may be

treated by gradual repeated dilations, preferably with the Hegar dilators (see Fig.

248). The troublesome symptoms of stricture may not appear, however, until there

is a fresh gonorrheal urethritis added to a strictured condition resulting from a former

attack. In such a case it may become necessary to make a few dilatations during an

acute attack of inflammation or to make a vesicovaginal fistula.

Neoplasms of the Urethra.

Tumors of the urethra, while rare, are more common in women than in men.

The most common new-growth is the urethral caruncle, a vascular looking

tumor occurring at the external urethral orifice. Thin lamella of fibrous stroma

project from the papillae of the urethra carrying a rich supply of blood-vessels and

being covered by from one to several layers of squamous epithelium. The growth

may be represented by a single small red papilla or by several of these, or it may
cover the entire external urethral orifice as a raspberry-like tumor and extend for

some distance into the urethra. It is either sessile or pedunculate, and it may be ex-

quisitely sensitive, causing the patient to forego sexual intercourse and to dread

the voiding of urine, or it may be free of symptoms. "Women afflicted M'ith the pain-

ful variety of caruncle are forced to avoid exercise and are liable to become nervous

and even melancholy.

The ircatmcnt consists in total extirpation. If the caruncle be small, this is

easily accomplished under local cocain anesthesia, but with the larger variety, and

particularly for a nervous patient, general anesthesia is preferable. With the cone

dilator the external urethral orifice should be thoroughlv dilated so as to expose the

entire base of the tumor, when it can be easily extirpated with scalpel or scissors, and

the wound closed by suture. Extirpation by means of the actual cautery gives ex-

cellent results. If the tumor is not completely excised it has a marked tendency to

return, and this feature adds to the terror of the nervous woman, in that she thinks

it must be of a cancerous nature.
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Fibroma of the urethra occurs principally in small children. The tumor is

generally found hanging from the posterior margin of the urethra and is easily re-

moved.

Carcinoma may arise in any portion of the urethra; or, by extension from the

vestibule, a vaginal or vulvar carcinoma may invade the urethra and cause symptoms

of urethral carcinoma. These are itching and burning in the vulva, often heightened

by the passage of urine, actual pain on voiding, misdirection of the stream, symptoms

of urinary obstruction, spontaneous lancinating pain, and a watery or bloody dis-

charge increased by exercise or by coitus. Any or all of these symptoms may be

wanting until a late stage of the disease, and for this reason the occurrence of any of

them, especially in a woman past the middle period of life, calls for prompt local

examination.

The condition occurs as a papillomatous outgrowth from the mucous membrane

of the urethra, as a nodular infiltrating mass usually surrounding the outer end of

the urethra, or as an ulcerating excavating process involving both urethra and vaginal

wall. In the early stages the papillomatous form must be diagnosed from caruncle,

and the infiltrating and ulcerating forms must be differentiated from chancroid,

primary sore, and lupus.

The treatment consists in excision, giving the growth a wide berth, and in removal

of the lymphatic structures extending from the growth out to and including the

lymphatic glands of the groin.

In Ehrendorfer's collected list of 27 cases of carcinoma of the urethra, including

one case of his own,^ enlarged lymphatic glands were mentioned in only al^out one-

third of the cases.

Sarcoma of the urethra is even more rare than carcinoma. Sarcoma is more

likely to occur in the form of an isolated tumor mass, and from its vascularity and

exposed position hematuria and vaginal pain are early symptoms.

Angiomata of the urethra are exceedingly rare if we exclude from this heading

the urethral caruncle which from its rich supply of blood-vessels is sometimes con-

sidered as an angioma. Varicosities and angioma formations of the vagina and

vulva sometimes extend over into the urethral structures.

Elephantiasis of the urethra is another extremely rare condition and it is usually

secondary to a syphilitic or tuberculous process in the vulvar region.

Neuroses of the urethra, like neuroses of the bladder, have been relegated to a

progressively narrowing corner pari passu with our improved methods of observation

and diagnosis. The two conditions are so closely related that they may be discussed

under neuroses of the bladder.

DISEASES OF THE BLADDER.

Anatomy.—The urinary bladder normally lies in the true pelvis behind the

symphysis pubis. Its size, form, and position vary with its degree of fullness.

' Archiv. f. Gynakologie, Iviii, S. 463.
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The female bladder is smaller and has thinner walls than the male bladder. It

lies deeper in the pelvis, and, corresponding with the greater lateral capacity of the

pelvis, and with its relations to the uterus and broad ligaments, it is more elongate in

the lateral measures and more flattened in the sagittal measure. In women the

internal urethral orifice is about 6 cm. below the conjugate of the superior strait.

In taking measurements of twenty-five normal bladders in living women,

seventeen with anesthesia and eight without anesthesia,' we found that the average

distention with air, the patient being in the knee-breast posture, was 300 c.c, while

the average fluid capacity was 4.30 c.c.

The bladder is supported in the pelvis by the uterovesical ligaments running

from the cervicouterine junction forward beneath the bladder to the arch of the

pubes, and by the more reticulated fibrous tissues connecting the bladder with its

surrounding structures, the symphysis and abdominal wall in front, the lateral

pelvic walls on the sides, the uterus, vagina, and broad ligaments behind, and the

urachus, ol)literated hypogastrics, and peritoneum above and in front.

The musculature consists of interlacing bundles of smooth muscle fibers which

have a general disposition to form three layers—an outer and inner longitudinal, and

a middle circular layer. The epithelium is of the stratified transitional type, and,

together with the loose connective-tissue mucosa Ijeiieath, it is extremely distensible.

Glands are said to sometimes exist in the immediate neighborhood of the urethra.

The serosa is formed l)y the overlying peritoneum.

The l)ladder has a rich l)lood-supply, mainly through three arteries—the superior,

middle, and inferior vesicals. The uterine and vaginal arteries supply small twigs.

The venous outflow occurs chiefly through the pudendal, vesicovaginal, and vesico-

uterine plexuses. The least vascular portion of the bladder, and therefore, from

this standpoint, the most favorable for operation, is the vertex. While the trigonum

and base have the greatest blood-supj)ly, the making of a vesicovaginal fistula rarely

causes troulile from hemorrhage. On making an incision through the vertex the

immediate hemorrhage seems formidable, but if ignored it soon ceases. I take this

to 1)6 due to the early retraction of the tortuous bladder vessels and their compression

by the bladder musculature.

The lymphatics accompany the blood-vessels and empty into the pelvic glands.

Absorption from the normal bladder is exceedingly slow, whereas one cannot lie too

carefid in using cocain in an ulcerated bladder.

The sympathetic nerves are derived from the hypogastric plexus and the sensory

from the anterior branches of the third and fourth sacral

Malformations.

The more usual malformations are double bladder, loculate bladder, and ex-

strophy. Pagenstecher" classifies the double bladders under three types: (1) the

' Hunner and Lyon: "Mensuration and Capacity of tho Female Bladder," Jour. Am. Med.
Assoc., Dec. 16, 1899.

' "Angeborene Blasendivertikel und Doppelblasen," Archiv f. klin. Chir., 1904, Lxxiv, S. 186.
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hour-glass shaped bladder, from a narrowing in the transverse diameter; (2) the

double bladder, tending in men to empty into one urethra, vasa bipartita, and in

women to be divided entirely through bladder and urethra, vasa duplex; (3) the

most numerous and the most important type of double bladder, the vesica hUocularis.

In the congenital biloculate bladder there may be two ureters emptying into one

bladder, or four ureters, two of which empty into each division of the bladder;

or of two ureters, one may enter each section of the bladder, or one may enter the

bladder while the other empties into the vagina.

It is not always easy to decide whether one is dealing with a congenital or an

acquired anomaly. Surgeons who see many male cases not infrecjuently see loculate

bladder follow overdistention due to some obstruction, such as that from an en-

larged prostate. This leads to hypertrophy of the muscle bundles and thinning and

bulging of the spaces between. I have watched the development of the hour-glass

bladder in two cases. One was in the case of a girl of fourteen years for whom I

performed a vesicovaginal fistula to drain a small, generally ulcerated and con-

tracted bladder. After several months of rest the vesical mucosa became normal in

appearance, and I closed the vesicovaginal fistula and urged the patient to hold the

urine in order to again distend the bladder. In this process of distention a pro-

trusion of the bladder wall developed in the vertex. The protruding sac was spheri-

cal in outline, about 2 cm. in diameter, and communicated with the bladder by a cir-

cular opening about 1 cm. in diameter. The rim of this opening looked like scar

tissue, and I explain such cases on the grounds that during the ulceration and con-

tracted state of the bladder, portions of the wall normally somewhat remote become

agglutinated, and when the walls become more normal and begin to dilate, weakened

areas in the lines of agglutination dilate more rapidly than the surrounding walls,

forming an accessory pouch. In another case I watched the development of one

of these pouches after the removal of a vertex ulcer of large size, suture of the bladder

wall, and suprapubic drainage. A bladder may become bilobed by having a portion

dragged into an inguinal hernia, here to increase in size. This happens most often

in children. With congenital loculate bladder and double bladder one generally

finds some other maldevelopment in the sexual or urinary organs.

The chief clinical interest in these cases arises from the associated anomalies of

development; and, within themselves, from the liability to decomposition of urine

and stone formation in the secondary pockets.

Treatment is not indicated except for the associated pathologic phenomena.

Exstrophy.—Exstrophy or extroversion of the bladder is one of the most de-

plorable afflictions of mankind, and fortunately it is very rare. In this condition

there are various degrees of exposure of the bladder mucosa, due to the failure of the

lower abdominal walls to meet during fetal life.

The usual picture is that of a convex, red, mucous membrane tumor situated in

the hypogastric region. This bulging mass represents the posterior walls of the

bladder, and the ureters are generally found opening freely on the lateral borders of

this tumor at about the junction of the mucous membrane and skin. When the
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patient takes the recumbent position the exstrophy may recede and even invaginate

within the rectus walls. Portions of the exposed mucosa may be ulcerated and bleed

easily. From the literature on this subject it would seem that these cases are partic-

ularly liable to cancer and other tumors. From one of my cases, a woman of twenty-

six, I removed a walnut-sized papilloma.

The associated anomalies of development, one or more of which are always pres-

ent, can only be mentioned here. The symphysis pubis may have a separation and

ligamentous union. There is diastasis of the lower ends of the rectus muscles. If

the failure to unite affects the upper portion of the allantois the urachus remains

open and the umbilical scar is found relatively low, in other words, at the upper

edge of the open bladder. At the lower end of the former allantois one may find

epispadias of various degrees, absence of the urethra, and cleft clitoris. In the male

non-descent of the testicles is common, and in the female the genital organs may show

failure of fusion. At times, however, the internal genital structures are normal

and pregnancy has occurred. Not infrequently there is maldevelopment of the

sphincter ani and prolapse of the rectal mucosa, as I have noted in a girl of three

years.

The leaking urine is indifferently controlled by mechanical devices, and the

foul odor of decomposition makes the patient disgusting to himself, tolerated by his

compassionate family, and shunned by his companions. The isolation from the

companionship of others leads to shyness, suspicion, and mental deficiency.

Treatment.—Until quite recent years this condition has held the surgical world in

defiance. During the last half of the nineteenth century much zeal and energy were

expended in efforts to cover in the exposed mucosa by plastic methods. A score

or more of operations were often done on one patient, leaving at best a small urinary

sac, usually without sphincter control; and too often such a sac had to be repeatedly

treated for inflammatory conditions and stone formation.

The second method of surgical treatment, and one that may be considered

today as a well-established principle, is that of diverting the urinary stream into

the rectum, which serves as the urinary bladder.

In 1852 Simon ^ operated on a boy of thirteen years for exstrophy of the bladder

by anastomosing the ureter and rectum. He passed blunt needles threaded with

silk up into the ureter and thence through the ureteral and intestinal walls, tjing the

thread tightly on the rectal mucosa. Communication resulted, but urine continued

to flow from the ureteral orifices, and the boy died of suppurative nephritis at the end

of one year. In 1879 Thomas Smith" grafted the ureters into the colon on a boy of

seven for exstrophy. The first operation was on the left side, the lumbar ureter

being severed and its proximal end grafted into the descending colon, and the

second operation followed in fourteen months, the lumbar ureter of the right side

being grafted into the ascending colon. The patient died in fifty hours, and autopsy

showed an obstruction at the point of the first anastomosis, with cystic dilatation and

' Lancet, London, 1852.

^ St. Bartholomew's Hospital Reports, 1879, xv, p. 29.
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atrophy of the kidney. Death was due to anuria from ob.struction at the site of the

last anastomosis.

To MaydP belongs the credit of first transplanting the ureters in a manner which

preserves the function of the ureterovesical musculature. He transplanted the en-

tire bladder trigonum to the sigmoid or rectum. In 1896 he reported in the same

journal 22 cases with .3 deaths. Katz^ collected 76 cases done by the jNIaydl method

or by slight modifications of the same. The mortality was al)out 33 per cent.

Fourteen cases died within five tlays, 1 from chloroform, 1 from hemorrhage, 6 from

peritonitis, and 6 from pyelonephritis. Seven cases died within two weeks, probably

from pyelonephritis. Five cases died within the first two and one-half or three years,

probably from ascending infection. One of the greatest objections to the INIaydl

operation is the fact that it is an intraperitoneal maneuver.

Moynihan^ has overcome the dangers attendant on the intraperitoneal method

by an operation similar to that of Maydl. First catheterizing the lu-eters, he excises

the entire bladder wall, and after pushing the rectovesical peritoneum upward off the

anterior face of the rectum, he incises the rectum, inverts the liladder, and implants

it into the rectal wall.

I consider the best operation yet devised for exstrophy of the bladder to be that of

George A. Peters, of Toronto. Peters'' makes an extraperitoneal transplantation of

each ureter into the corresponding side of the rectum, taking with the ureter enough

of the bladder wall to preserve the ureterovesical musculature.

After catheterizing the ureters the excLsion of the button of blaflder wall is begun

on the lower or pubic side of the ureteral orifice in order to certainly avoid the peri-

toneum. With a finger in the cellular space thus opened, the remainder of the dis-

section can be easily guided by the finger and the catheter. On meeting the peri-

toneum investing the ureter in the upper portion of the wound this can be avoided or

gently stripped back. After the roset of bladder is entirely free the ureter is easily

dissected from its loose bed, and should be carefuUv followed back without traction

until enough is freed to insure its taking approximately a straight course from the

brim of the pelvis to its new location in the lateral wall of the rectum. Peters trans-

plants at a point just above the internal sphincter of the rectum. A forceps is carried

through the anus and pressed against the selected spot. A knife makes a slight cut

from the outside, and the forceps are forced through and dilated just enough to make
an opening that will hold the ureter snugly. After drawing the button of bladder

into the rectal opening, the catheter is removed from the ureter, and when both sides

are completed a small drainage-tube is left in the rectum. In his first operations

Peters left the catheters in the ureters, but after a death from ascending infection

he condemns this procedure and even cjuestions the advisability of using a catheter

at all.

Excepting his case number four, all of Peters' five cases are living and well, and

retain their urine from one to four hours during the day, and from six to eleven hours

' Wiener med. Wochenschrift, 1894. ' These de Paris, 1903.

' Annals of Surgery, 1906, xliii, p. 237. • British Med. Jour., June 22, 1901.

VOL. I.—30
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during the night (personal communication). It is now over seven years since his

first operation.

Lendon, of Austraha, performed an exactly similar operation (May 22, 1899) two

months before Peters' first operation, and another in July, 1901, but his two cases

were not published until the past year.^ In the same issue Newland, of Australia,

publishes a case, and in the same journal of May 19, 1906, is the report of a case by

Bond, of England.

Sherman," of San Francisco, reports a successful case done by the Peters'

technic, and cjuotes one done by Pye Smith. This makes ten cases with two deaths,

a record that will probably be greatly improved upon, with greater perfection of

detail in the operation.

The advantages of the Peters operation are that it preserves the ureterovesical

musculature as truly as do the ]Maydl or Moynihan operations. It is entirely ex-

traperitoneal. Its simplicity anfl ease of execution result in a minimum trauma, and

therefore in greater likelihood of a proper immediate ureteral function. The amount

of infection of tissues should l)e far less than by the Moynihan operation, and there-

fore the dangers of remote contractures and strictures about the ureters are reduced

to a minimum. The jNIoynihan operation is applicable only in males, and the

author recognizes the dangers of injury to the sexual organs.

In case of imperfect sphincter ani and prolapse of the rectimi this condition must

be corrected before transplanting the ureters. It may be an advantage after these

ureterorectal anastomoses to leave a rubber drainage-tube in the anus a few days,

but the practice of over-dilation of the sphincter ani for temporary paralysis should

be condemned, as one can never be sure that the muscle will recover its sphincter

action.

It is possible that future work may demonstrate the advisability of avoiding all

interference with the ureters by maldng a rectovesical anastomosis^ and later bring-

ing the separated pubic bones together (Trendelenburg) and entirely closing in the

extroverted bladder. In one case I found that after anastomosing the pubic bones

in front the natural position for the extroverted bladder became that of inversion,

and the complete closure of the bladder would have been very simple because of the

redundant tissues gained by bringing the separated recti together. Unfortunately

this patient had reached adult life, and the separation of the sacroiliac synchondroses,

which was done by an experienced orthopedic surgeon, was a formidable operation

from which the patient died several hours later owing to deep hemorrhage from the

bones.

Experience alone could demonstrate whether a bladder thus inclosed, and

communicating by a large opening with the rectum, would completely empty itself,

or whether retained and infected urine would result in inflammatory conditions

and stone formation. Jacob Frank,^ of Chicago, has done considerable experimental

work on dogs, anastomosing the rectum and bladder with a decalcified bone coupling.

' British Med. Jour., April 28, 1906. = Jour. Am. Med. Assoc, Sept. 23, 1905.

' Lloyd: Lancet, 1851, ii, p. 370. * Medical Re\'ie\v, Oct. 14, 1899.
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Displacements.

The bladder is subject to physiologic displacement during the later months of

pregnancy.

The marked displacement upward due to overdistention may be either physio-

logic or pathologic, according to its cause and extent. Tumors such as myoma and

sarcoma of the pelvic organs and ovarian cysts may, by their position or because of

inflammatory adhesions, carry the bladder into unusual positions either upward or

downward. Downward displacements are generally associated with descensus

of the uterus or prolapse of the anterior vaginal wall, and are called cystocele.

Urethral cystocele is a rare condition in which the bladder enters the urethra, and

according to its degree it is called invagination, when the bladder wall merely enters

the urethra; inversion, when the wall reaches the external orifice of the urethra;

and prolapse, when the bladder protrudes from

the urethra. The inversion and prolapse must

be diagnosed from urethral caruncle and prolapse

of the urethral mucosa.

The bladder may enter the various neighbor-

ing canals leading from the pelvis and form true

hernia of the bladder. The symptoms and treat-

ment of this condition are discussed in the chapter

on hernia in women.

The chief importance of displacement from

overdistention arises from the liability of an error

in diagnosis; the overdistended bladder having been

mistaken for pelvic abscess, pregnancy, and pelvic

tumors. The possibility of upward displacement

should always be borne in mind when making an

abdominal incision for large pelvic tumors.

The downward displacement in the form of

cystocele may lead to partial retention, infection, cystitis, and stone formation.

The treatment of the various dislocations of the bladder is so intimately dependent

upon the treatment of the various allied conditions that it does not need special men-

tion.

Foreign Bodies.

The female bladder not infrequently becomes the lodging-place of foreign bodies.

Hair-pins, hat-pins, and various objects introduced in the urethra through curiosity

or with erotic intent are frequently lost in the bladder. Rubber catheters and other

foreign bodies find their way through the urethra in bungling attempts to perform

abortion. Fig. 249 represents an incrusted piece of rubber tubing which I removed

from the bladder of an unmarried woman when she was six months pregnant. This

was said to have been introduced at about the second month of pregnancy by a pro-

fessional abortionist. In Fig. 2.50 are shown portions of a glass catheter which

Fig. 249.

—

Rubber Tubing Lost in the
Bladder in Attempted Abortio.n.

Dilatation of the urethra at the sixth

month of ijregnancy and removal of the

foreign body.
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were broken off in the bladder during the second stage of labor, due to impingement

of the fetal head against the symphysis in a strong uterine contraction.'

Unless the foreign body has a sharp point and is of the proper dimensions to

become driven into the bladder wall its presence is usually well borne until infection

. 250.

—

The Five Smaller Pieces in the Lower Part of the Illubtratign were Removed by Mean6 of

THE Alligator Forceps through a No. 10 Speculum Ten Days after Labor.

and cystitis take place. If allowed to remain for any considerable length of time, the

foreign body becomes incrusted with urinary salts. Fig. 251 shows a short piece

of rubber tubing which was being used for suprapubic drainage and became lost

in the bladder for two or three weeks.

The cystoscope is invaluable as a means of diagnosis

and removal of foreign bodies. With the aid of the

speculum and the alligator forceps (see Figs. 252, 253)

any foreign body which has been introduced through the

urethra can be removed unless it has become so incrusted

with urinary salts as to have greatly increased in size.

In case there has been such increase in size as to threaten

the urethra with injury it may be removed by the vaginal

or suprapubic incision.

Rarely a foreign body is spontaneously passed through

the urethra, and, as occasionally happens with stone, it

may become wedged in the urethra, causing retention

of urine. Sharp-pointed bodies may work through the

walls into the vagina. A more unfortunate circumstance

is to have them work through the bladder wall into the

pelvis or peritoneal cavity, causing abscess formation or

peritonitis.

Vesical Calculus.

Stone in the bladder resulting from the passage of a

calculus from the kidney or ureter is called primary; or,

forming in situ about inflammatory products, silk ligatures, or other foreign bodies,

it is called secondary. Stone in the bladder is a disease of childhood and old age,

rarely developing in middle life.

Fig. 251.

—

Rubber Tubing Lost
in Bladder.

Showing incrustation with urinary

salts in less than three weelis.

' Hunner;
viii, p. 80.5.

'Dangers in the Use of the Glass Catheter Duriner Parturition," Am. Med., 1904,
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The symptoms of stone in the bladder are those of cystitis, associated with a

foreign body; in other words, pain, disturbance of micturition, and pathologic

urine. A patient may carry a vesical calculus for years without special disturbance

of any kind. The pain when present is usually exaggerated by physical exercise,

and it is usually most intense at the end of the act of micturition. Any of these

phenomena are likely to be associated with the presence of ulcer in the Ijase of the

bladder. There is likewise nothing characteristic about the urinary examination,

as one finds pus and blood and even calcareous particles in many cases of cystitis.

The diagnosis is made by palpating the stone through the rectum or vagina;

or, second, by sounding the stone with some hard instrument, such as a glass or

Figs. 252 and 253.

—

Alligator Forceps with Jaws of Different Form.

For the removal of foreign bodies and for general use in removing portions of the bladder wall for examination,

the making of local applications, etc.

metal catheter or metal sound; or, third, by our best means of diagnosis, the use of

the cystoscope. Through the cystoscope the number, size, and character of the

stones can be ascertained. Bimanual palpation of the stone with one finger in

the rectum or vagina is not as certain a method as one would a priori suppose. This

is often due to the great tenderness in the bladder causing the patient to keep the

abdominal muscles rigid, so that one does not gain a real bimanual apposition.

In sounding for a stone one must remember that a thin urinary salt deposit over a

bladder ulcer gives a sensation very similar to that of stone. If one is palpating with

the metal or glass catheter while withdrawing the urine, he should not mistake for

stone impact a certain characteristic click of the catheter which I have noticed many
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times. Whether it is due to sudden air compressions in the catheter or to the sudden

release of mucous membrane which has invaginated over the end of the catheter, or

to some other cause, I have not been able to decide. But the sensation is similar to

that of stone impact, and I have often purposely misled the students by asking them

to work the catheter back and forth and describe what they feel in the bladder.

The removal of stone from the female bladder is comparatively simple. The

stone may be crushed and its particles aspirated according to the popular method

used for stone in the male bladder; but vaginal cystotomy is usually such a simple

matter that it is the preferable method in women. In the case of children the

suprapubic route is preferable, and it is made comparatively safe by the relatively

large prevesical space not covered by peritoneum. The child's bladder should be

distended with air or a fluid before making the suprapubic incision. In aged

women or in any case where a general anesthetic is contraindicated the vaginal

operation is not difficult under local anesthesia.

The question of draining the bladder should usually be determined by the etiology

of the stone. If the history shows that the stone has come from the kidney or

ureter, or if the stone is found to have formed about a foreign body, it is usually safe

to close the bladder after removal of the stone, because a cystitis secondary to the

stone will usually heal (juickly. On the other hand, if the history indicates that

the stone is secondary to a cystitis or if the bladder walls are badly diseased it will

be safer to drain the bladder until the mucosa is restored to a healthy condition,

when measures can be taken for closure of the fistula.

Inflammations.

Cystitis is a term used to include all inflammatory conditions in the bladder.

Etiology and Pathology.—Cystitis in women generally arises and progresses

because of a bacterial invasion of the bladder. Many cases have no other cause

that we can determine than the invasion by bacteria. On the other hand, many

cases, the majority perhaps, have some other definite factor, of which we may
speak as the predisposing cause.

Such predisposing causes are inanition and anemia from any cause, particularly

from wasting diseases or from old age ; displacement of the bladder and interference

with its normal blood-supply and with its ph}'siologic functions, as from pregnancy,

tumors, and prolapsus of the vesicovaginal septum. Foreign bodies, such as the

contents from a dermoid cyst of the ovary, or from a gestation sac, may give rise to

conditions favoring bacterial invasion of the bladder; but it is probable that the pro-

cess that determines the fistula in such cases is usually of an inflammatory charac-

ter and carries with it the infection. AVhen stone in the bladder is accompanied

by infection it may be impossible, from the history of the disease, to determine

whether the stone or the infection was the primary process, but the trauma of a

stone undoubtedly acts as a predisposing cause of cystitis in an otherwise healthy

bladder. Vesical tumor acts as a predisposing cause of cystitis.

Pericystic diseases such as pyosalpinx, ovarian abscess, and parametrial in-
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flammation may communicate their infection directly through the bladder walls,

but it is probable that when cystitis exists together with these conditions both

processes have often arisen at the same time and date from a gonorrheal or puerperal

infection. In tuberculosis of the surrounding pelvic organs cystitis represents an

extension and is secondary.

Trauma is undoubtedly the most prolific predisposing cause of cystitis in

women.

Local congestions from "catching cold" may possibly determine a bacterial

invasion, as may the congestion due to very acid urine, but it is cjuestionable whether

these conditions alone and without one of the above mentioned predisposing factors

can give rise to cystitis.

It is impossible to present an entirely satisfactory classification of the inflamma-

tory processes to which the bladder is subject. We cannot differentiate cystitis

wholly from the bacteriologic standpoint, since we not infrequently see cases of

cystitis from the urine of which we can isolate no bacterial cause. There is no

distinct clinical picture associated with specific organisms. Tuberculosis, when

showing the typical tubercles in the mucosa, forms an exception to this rule, but

generally the ulcerated tubercular bladder has no distinctive diagnostic picture.

Again, we find associated with a tubercular kidney ulcerations in the bladder

which quickly heal spontaneously after removing the diseased kidney, thus show-

ing that they are not specific tubercular processes. We have removed such ulcers

at the time of the kidney operation and on microscopic examination could find in

them no evidence of tuberculosis.

Tuberculosis of the kidney and the associated ulceration of the bladder often have

a mixed infection, usually with the colon bacillus, and we cannot say what part this

second organism may play in the cystitis. Again, we grow the colon bacillus from

a case of cystitis in which the appearances of the external genitalia and the history

of the case speak most positively for an original gonorrheal cystitis. Undoubtedly

the more hardy intestinal species likewise often replace an original pneumococcus

cystitis.

An effort to classify according to anatomic features, and the use of such terms

as endocystitis, pericystitis, paracystitis, and interstitial cystitis, is even more futile

than the bacteriologic method. Such terms as post-puerperal cystitis, post-operative

cystitis, and foreign-body cystitis are convenient expressions for conveying an idea of

the predisposing factors in an individual case, but they give us no information

regarding the specific underlying cause or the conditions present.

Traumatic cystitis is a term which might readily be used to include any of the

above terms. The post-puerperal cystitis usually follows injury to the bladder or

urethra during labor plus the infection implanted during labor or later by catheteriza-

tion. The post-operative cystitis occurs most frequently after operations which in-

volve injury to the bladder, such as those for carcinoma of the cervix uteri. In such

cases there is usually severe injury to the bladder walls, and this is often followed by

temporary inability to pass the urine and consequent catheterization. Foreign-
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body cystitis arises from trauma plus infection. The trauma may have been active

over a \on^ period of time, as in the case of calculus, or it may have been recent and

acute, as in one of my cases, where a large-headed pin was lost in the bladder during

a urethral manipulation by the patient. I reported one case in which an acute

foreign-body cystitis came on in ten days after a glass catheter was broken off in

the bladder during the second stage of labor (see Fig. 250).

In this day of cystoscopy our most useful classification tlepends upon a de-

scription of the appearance of the bladder mucosa, and in simple form may be

presented as follows.

]. Hypcremic, Congestive, or Catarrhal Cystitis.—In the catarrhal form of

cystitis the mucous membrane may show only the slightest abnormally pink blush

(hyperemic cystitis), or there may be a distinct increase in the number and size of

the visible mucosa vessels (congestive cystitis). The congestions of the pregnant

state and of the menstrual period must not be mistaken for these forms of cystitis.

2. Ulcerative Cystitis.—In

this form there is an actual

loss of the mucosa epithelium,

as seen by an excavation in

the mucosa, or by an area of

granulation tissue which

bleeds spontaneously or on

the slightest touch and in

which the blood-vessels can

no longer be individualized.

The granulation tissues may
present projecting formations,

such as ridges and papules,

especially in the healing stage

of an ulcer.

AYhen mucus and pus cling

about the ulcerated surface

the condition is sometimes spoken of as suppurative cystitis, and when there is a

deposit of cellular or fibrinous debris and urinary salts the condition has been called

exudative cystitis.

3. Exfoliative Cystitis.—This term is used to describe the rare form of cystitis in

which there is an en masse shedding of the mucosa over areas of greater or less

extent, leaving raw surfaces of exposed muscle. Fig. 254 shows the extreme grade

of this condition, in which the entire bladder mucosa, together with considerable of

the underlying muscle tissue, came away in one piece. The patient, a primipara,

twenty-eight years of age, had a forceps delivery eighteen days previous to my
first visit. She was found to have a bladder tumor reaching to the umbiHcus and a

necrosing, stringy mass protruding from the urethra. She had suffered con-

siderable pain for twenty-four hours with almost constant strangury. The patient

Fig. 254.

—

Showing the Entiri: Bladdkr Mucosa in Suppurative
Exfoliative Cystitis.
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was sent to the hospital and a vesicovaginal fistula was made at once, letting out

the above mass and two or three liters of purulent, streptococcus urine. She was

immersed in a tub on the third day and copious bladder irrigations with silver

nitrate solution, alternating with boric acid solution, were used daily. On the six-

teenth day I examined the patient in the Sims position and found an area of white

epithelium around the vesicovaginal fistula opening, the remainder of the bladder

showing a red granulating surface which bled easily on the slightest touch. At

the end of ten weeks the epithelium had covered the entire bladder except for a

small circle in the vertex. A few silver nitrate applications were followed by com-

plete healing of this area.

Boldt^ has considered the subject of exfoliative cystitis in a comprehensive

manner.

Certain rare forms of cystitis have been described which deserve special mention,

but which might possibly be classified as phases of either the catarrhal or the ulcera-

tive forms of cystitis.

4. Vesicular Cystitis.—Not infrequently in mild catarrhal cases we see a few

glistening, bead-like vesicles the size of a pin's head. In certain rare cases there are

innumerable vesicular swellings, and on close inspection we find that these are

arranged in bead-like strings on either .side of the blood-vessels. Tliey are undoubt-

edly dilated lymphatics, and at times we find a direct cause for lymph stasis, such

as pelvic inflammatory disease, or neoplasms interfering with the trigonum or base

of the bladder. I have also seen the condition associated with tuberculosis of the

surrounding pelvic peritoneum in which there was no visible tubercular lesion of

the bladder, in a case of varicocele of the bladder, and in a case where panhysterectomy

had been performed.

Instead of the small vesicles the mucosa may be occupied by large blebs, and

according to the extent of the lymphatic swelling this condition has been variously

named "vesiculation of the bladder" (Fenwick), "buUoses oedem" (KoUischer),

and similarly by Kreps^ " ccdema bullosum vesicw urinaria." I have known the

small vesicles to be mistaken for the isolated tubercles of tuberculosis, but a close in-

spection shows their shiny, translucent, or opalescent character, and they usually lack

the red inflammatory circle which forms a base for the opaque tubercle. AVhile the

tubercles may be arranged in rows, I have never seen long strings of them, as with the

vesicles, and in certain areas one finds them arranged in groups quite independent

of the visible vascular distribution.

5. Leukoplakia Cystitis.—Kreps (loc. cit.) describes a case of leukoplakia vesicw

in which the mucous membrane of the bladder showed a patch of yellowish thicken-

ing similar to the leukoplakia buccalis of the luetic or of the excessive smoker.

In 1888 Antal described the condition as xerosis vesicw. Dittel in 1895 saw what he

supposed was a scar in the bladder, but which he found at autopsy to be a patch of

epithelial cells, horny in character and arranged in many layers.

' Am. Jour. Obstet., 1888, xxi, p. .3.50.

^ Centralblatt f. die Krankheiten des Harn- und Sexualorgane, 1902, Bd. xiii, S. 627.
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6. Malakoplakia Cystitis.—Malakoplakia vesicae urinarise (from the Greek /xa/(axoc,

"soft") is the name given by v. Hansemann^ to a peculiar bladder affection for

which there seems as yet to be no definite pathologic classification.

Gierke ^ collected seven cases from the literature and added two from the Patho-

logic Institute of Freiburg. From these nine cases it appears that this form of

cystitis is characterized by soft nodules or plaques of a yellowish or yellowish-gray

color situated in the mucous membrane and submucosa of the bladder, not unlike

the Feyer's patches of a typhoid intestine. These plaques vary in number, there

having been about a hundred in one case; they are round or oval, isolated or con-

glomerate, vary in size from 1 mm. to 2 cm., and apparently have no characteristic

disposition in the bladder. In two of the cases the plaques were found in the ureter

and pelvis of the kidney. The mucosa of the immediate vicinity is congested, but

the remainder of the mucosa may or may not show evidences of inflammation.

The mucosa and epithelium over the nodides is usually thinned, at times present-

ing but one layer of cells, and in the larger nodules there is sometimes absence of

epithelium with ulceration over the center. Microscopically the nodule consists of

a great accumulation of large cells of the phagocytic type interspersed with but few

capillaries and connective-tissue cells.

The etiology is obscure. Unfortunately no case has been discovered and studied

during life. Of the nine cases reported, four had tuberculosis in the system. In

several of the cases there have been observed short rod bacilli corresponding morpho-

logically and tlnctorially with the typhoid-colon group. These are usually found in

clumps and within the phagocytic cells. Mallory^ mentions one of these cases, and

George H. Whipple will soon report a case from the Pathological Department of the

Johns Hopkins Hospital. The microscopic sections from both Mallory's and

Whipple's cases show the collections of short rod bacilli.

In describing a case of cystitis as above classified on the mucous membrane ap-

pearances one makes many additions to complete the pen picture. For instance,

the case is acute or chronic according to the duration. The lesion is local, diffuse, or

general, and according to locality it is trigonal, basal, fundal, or in the vertex, or it is

on the anterior, posterior, or lateral walls. If an ulcer, it is superficial or deep, round,

linear, or irregular in outline. Bacteriologically speaking, it may be of tubercular,

gonorrheal, colon bacillus, typhoid, or other origin, but from what was said above

we see that these terms should be used advisedly.

Symptoms and Diagnosis.—With the present-day methods of investigation

no case of cystitis shoidd l)e overlooked. We depend for a diagnosis upon the

patient's history, the examination of the urine, palpation, and cystoscopy.

The chief symptoms in cystitis are burning and frequent micturition, strangury

(reserving this term to mean difficult and painful micturition accompanied by

urgency, straining, and vain efforts to urinate), and pain, using this term to cover

' Virchow's Archiv, 1903, Bd. clxxiii, S. .302.

' Munchener med. Woclienschrift, 190.5, Bd. lii, S. 1388.

'"Proliferation and Phagocytosis," Jour. Exp. Med., 1900, v, p. 1.
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the more intense degrees of discomfort, whether spontaneous or arising from the

activities of the bladder.

We can sometimes, but not always, gain an idea of the character and location of

the cystitis from the patient's history. In a nervous woman a mild grade of catarrhal

inflammation may give rise to profound complaint, whereas in the more stoical the

same grade of trouble would call forth a mild complaint of a burning feeling in the

bladder and too frequent urination.

Ulcerative cystitis varies in its symptomatology according to the location of the

ulcer, its character, and the nervous organization of the patient. An ulcer in the

vertex of the bladder may cause pain only when the bladder is full and placing the

ulcer on a stretch or when the bladder is only partially filled and the patient lies on

her side, thus bathing the ulcer in the urine. An ulcer about the base is likely to

cause more or less constant pain because of the irritation by the urine. Basal ulcers

are likely to have a greater nerve-supply and to give pain from urine contact, from

stretching of the bladder, or even from movement or jarring of the body. Ulcer at

the trigonum is characterized by excruciating pain at the end of micturition,

followed by muscle spasm and the passage of a greater or less quantity of pure blood

after the urine is voided.

Dogmatic rules cannot be promulgated, however, as one sometimes observes

excruciating pain and severe hemorrhage associated with vertex ulcer, while ulcer of

the trigonum may cause but little pain and no macroscopic bleeding. I have seen

a small fissure at the internal orifice of the urethra cause the typical symptoms of

trigonal ulcer together with severe hemorrhage.

The strangury and pain, and the fear of being unable to answer the urgent de-

mand while away from home, all tend to make a recluse of a cystitis victim, and from

a nervous state the tendency is toward melancholia and a complete mental collapse.

The loss of sleep at night and the enforced reversion to drugs are potent factors in

making of the cystitis patient a physical and mental wreck.

Examination of the Urine.—The diagnosis of cystitis is not made unless pus be

found in the urine. An exception to this rule obtains in the one class of cases which

we classify as trigonitis.

It seems trite to state that a diagnosis of cystitis should not rest upon the finding

of pus in the urine unless the specimen is one catheterized from the bladder, so as to

exclude the urethra and genital organs as the source of the pus. Even with a cathe-

terized specimen one must bear in mind that the pus may come from the ureter

or kidney.

A large amount of albumin in the urine favors the diagnosis of kidney disease,

as does the finding of casts. Intermittent variations in the amount of pus favor

renal origin. Blood may or may not be present. The former idea of distinguishing

bladder from kidney lesion on the basis of clotted or diffuse blood in the urine is now
given up, and the cystoscope enables us to accurately determine the source of the

blood. The condition of the blood probably depends chiefly on its rapidity of loss,

whether from the kidney or bladder.
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Another error of the past now fully exploded concerns the reaction of the urine.

We know that most cases, of both nephritis and cystitis, are accompanied with

acid urine. Former observations were probably often made on urine which had

been allowed to stand until decomposition had begun. On finding an alkaline urine

we now suspect the presence of one of the alkaline-producing bacteria, such as the

proteus. A few cases of cystitis, such as those due to cystocele or complete prolapsus

of the pelvic organs, have a constant residual urine showing decomposition products

and giving an alkaline reaction. Many of these cases, however, with an odor of

decomposition show an acid reaction when freshly catheterized, and yield a colon

bacillus culture.

One of the most fruitful factors in our present-day knowledge of cystitis has been

the bacteriologic study of the urine. The only positive test of tuberculosis of the

urinary tract is the demonstration of tubercle bacilli in the urine either by micro-

scopic examination or l)y the inoculation of a susceptible animal, preferably the

guinea-pig. The most important fact to remember in finding evidences of cy.stitis

and tubercle bacilli in the urine is that tuberculosis of the bladder unassociated with

kidney tuberculo.sis is extremely rare.

The demonstration of tubercle bacilli in the urine has been generally conceded

to be a well-nigh impossible task, and various methods have been devised to make

the search more certain. It is recommended to dilute the urine with a fluid of less

specific gravity, such as alcohol, or to raise the specific gravity by the addition of salt

in order to make the bacilli centrifugalize more certainly. Again, it is recommended

to cover the glass slide with egg-albumen to make the specimen adhere more firmly.

I have not found these extra precautions necessary, and I consider the demon-

stration of tubercle bacilli in the urine of comparative certainty. Casper' says

they are found in SO per cent, of cases. In my report of 35 cases of urinary-system

tuberculosis^ there is a record of examination of the urine of 22 cases with positive

result in 15, or 70 per cent. Since that time I am certain that my examinations in all

tuberculous cases occurring in Kelly's and my own practice have shown more than

80 per cent, of positive findings.

I allow a catheterized specimen of urine to stand a few hours in a conical glass,

pipet 5 to 10 c.c. from the bottom, and centrifugalize. The heavy deposit is spread

on two glass slides (which have been thoroughly cleansed of grease by alcohol) and

allowed to dry in the air or in an incubator. These slides, after fixing by heat, are

stained in the usual manner with carbol-fuchsin. I steam them above a Bunsen

burner for from three to four minutes, allowing them to heat slowly at first. Decol-

orize with a 3 per cent, nitric or hydrochloric acid alcohol solution, and counterstain

with methylene-blue. Tubercle bacilli are usually found in less than ten minutes'

search, but I do not consider a specimen negative until at least a half hour has been

devoted to the slide. Diagnostic disputes between excellent clinicians and serious

errors occasionally arise because of the intermittent character of tubercular bacteri-

' "Genito-urinary Diseases," Phila., 1906.

' "Surgery of Urinary Tuberculosis in Women," American Medicine, 1904, vii, p. 701.
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uria in those cases in which there is repeated temporary sequestration of the

kidney focus or temporary blocking of the ureter.

The bacilh are often found singly, but their characteristic arrangement is in

groups of from three or four up to large masses in which there may be, on a mere

estimate, a hundred or more bacilli. These masses are often so large that they are

easily found with the low objective.

Smegma bacilli are not likely to occur in a specimen of urine catheterized from the

female bladder, but when present they are distinguished by their plumper form,

greater absorption of the blue stain, and lack of the grouped arrangement.

A negative culture attempt on ordinary media, in the presence of symptoms and

signs of cystitis, is suggestive of gonorrhea or of tuberculosis, but one must not forget

that either of these infections may be accompanied by a secondary infection, most

frequently by the colon bacillus.

Those who treat acute gonorrheal urethritis in the female should take cultures

on special media until we have learned more about gonorrheal cystitis. I believe

this condition is much more frequent in the female than is generally supposed. It

is impossible from the symptoms alone to differentiate between an acute gonorrheal

urethritis and urethritis associated with cystitis. A careful urinary investigation

using the four-glass test, centrifugalizing and staining, and particularly the taking of

cultures on fresh hydrocele agar, will demonstrate many cases of acute cystitis

that with our present methods are undiagnosed and go on to a spontaneous healing.

Although a stand has been taken in this chapter against meddlesome treatment

in the acute cases, I believe we are justified in these investigations, particularly as

there is no possibility of setting up permanent injury such as would occur with

similar investigations in the male. INIost gonorrheal cases come to the cystoscopist

only in the late stages, and because of the chronic symptoms of trigonitis and ure-

thritis which persist many months after the cystitis disappears and the urine becomes

normal. In many of these cases there are distinct evidences over the bladder mucosa

of a past severe cystitis.

The various recent workers in the bacteriology of cystitis have arrived at com-

paratively uniform conclusions, and my own results obtained at the Johns Hopkins

Hospital in 1899-1900 may be taken as a fairly representative study. I made plate

cultures in agar-agar ninety-eight times in the study of forty women complaining

of cystitis symptoms.

In 12 cases the cultures were sterile; tubercle bacilli found in one of

these.

In 12 cases colon bacillus was grown in pure culture; tubercle bacilli

found in 4 of these.

In 4 cases staphylococcus pyogenes albus was grown in pure culture.

In 2 cases staphylococcus pyogenes albus (non-liquefying) was grown

in pure culture.

In 1 case staphylococcus pyogenes aureus was grown in pure culture.

In 2 cases streptococcus was grown in pure culture.
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In 2 cases bacillus ureae was grown in pure culture.

In 2 cases saccharomyces was grown in pure culture.

In 3 cases the culture showed mixed infection:

1 colon and staphylococcus pyogenes albus (non-liquefying).

1 colon and staphylococcus pyogenes albus.

1 unidentified organism.

This list agrees with those of other investigators in that the colon bacillus and the

more common pyogenic cocci are found to be by far the most frequent bacterial

causes of cystitis.

Palfation.—Under the section on history taking and examination are mentioned

the valuable diagnostic features of palpation. One must bear in mind, however,

that a patient may have the typical symptoms of cystitis and palpation may discover

thickening and tenderness about the bladder, and yet the urine examination and

cystoscopy reveal no evidences of cystitis. Such cases often depend upon puerperal

or tubercular infection of the pericystic tissues.

Fever.—In the acute stages of cystitis there is often a rise of temperature from

1° to 3° F., but fever is seldom seen in chronic cystitis unless there exists concomi-

tant kidney infection. It is remarkable that a patient with double kidney involve-

ment by tuberculosis, together with bladder infection, may be placed on a four-

hour temperature record for weeks and show only the slightest variations.

Tnbercnlin.—The use of tuberculin for the diagnosis of a bladder lesion is of

relative value only, as a reaction may be due to tuberculosis elsewhere. The ex-

istence of a bladder ulcer in a person who has tuberculosis elsewhere is suggestive,

particularly if there seems to be no other definite cause for the cystitis.

Cystoscopy.—In cystoscopy we have the final and most conclusive test of a

cystitis. Disease of the kidney alone, and particularly of the kidney and ureteri

may cause the classic signs and the symptoms of cystitis—strangury, pain, and pus

in the urine. These same conditions may be due to urethritis alone. If the cysto-

scope reveals a normal bladder we can easily determine whether the urethra is

diseased, and by aid of the renal catheter whether one or both kidneys are involved.

In kidney disease there are often changes aliout the ureteral orifices which mean

a great deal to the cystoscopist, but I cannot go so far as to agree with those who

essay to diagnose the different forms of renal or ureteral affections by the cystoscopic

appearances of the ureteral orifices. The presence of indi\'idual tubercles may be

diagnostic, but one must not confuse vesicles with tubercles. Again, a bleb or

bulla may be difficult to differentiate from a small polyp, and I have seen the latter

about the ureteral orifice of tubercular as well as stone cases. The presence of

these signs usually means inflammation in the kidney or lu-eter above, and the

diagnostician will do well to stop here until tubercle bacilli are found in the urine or

until the presence or absence of stone is determined by the use of the wax-tipped

bougie or the X-ray.

Early in this chapter, under the section on cystoscopy, were mentioned certain

conditions in which it is advisable to refrain from using the cystoscope, but for the
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great majority of cystitis cases as they present themselves to the physician the

cystoscope has proved itself invaluable. By its use we not only determine whether

a patient has cystitis, but, as seen above, we learn so much about the character of

the cystitis that we find that our most valuable classification of bladder diseases is

dependent upon their cystoscopic appearances. By means of the cystoscope we

determine whether the treatment should be general or local, and we can easily watch

the progress of the disease while under treatment. Foreign bodies are discovered

and can often be removed by the aid of the cystoscope. In tuberculosis of the urinary

tract it is often well-nigh impossible to determine whether the symptoms of cystitis

are due to bladder lesions or to the disease of the kidney and ureter. The cystoscope

is our greatest help in settling these questions.

Treatment.—The treatment of cystitis has become one of the most interesting

problems in therapeutics. In contrast with the haphazard and empiric methods

of the past we now bring to bear accurate methods of diagnosis, and by first deter-

mining the etiology, character, and extent of a cystitis we are equipped to begin its

treatment in a rational manner.

One of the most striking advances is the ease with which, in spite of predominant

bladder symptoms, we can show the cause of many cases to be located in the kidney,

and thus prevent useless bladder treatment. An elderly woman recently referred

to me for diagnosis had been treated repeatedly during the past twenty-three years

for severe cystitis symptoms. She had a prolapsed, enlarged, tender left kidney, the

urine was thick and ropy and strongly alkaline, and cystoscopy showed an absence of

serious mucous membrane changes in the bladder. Because of her age and nervous-

ness the use of the wax-tipped bougie was omitted, but the X-ray showed an enor-

mous stone in the left kidney, the stone at operation proving to be of unusual size.

In dealing with inflammatory conditions of the bladder we make use of pro-

phylaxis, internal and local medication, and operative measures.

To prevent renal and cystic complications during pregnancy and the puerperium,

abundant ingestion of fluids is urged. The same measures should be adopted before

and after an operation. If for any reason abundant fluids cannot be taken by mouthy

the deficit should be supplied by enemata or by hypodermoclysis. Means should

be taken to avoid catheterization during the puerperium and after operations.

A hot irrigation over the perineum or a small hot rectal enema will often assist the

patient to void for the first time. Baisch^ recommends the injection into the blad-

der of a small quantity of some stimulating or hygroscopic disinfectant, such as a 2

per cent, boroglycerid solution. This he finds will supply the needed stimulus to

the inert bladder muscle. I have found this method no more certain than the

hot rectal enema.

If catheterization becomes necessary after a perineal injury from childbirth or

from operation, special precautions must be taken in cleansing the urethra. To the

light sponging with small cotton pledgets soaked in sterile fluids should be added a

' "Erfolge in der prophylaktischen Bekampfung der post-operativen Cystitis," Cent. f. Gyn.,
1904, Bd. Ixxviii, S. 933.
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careful irrigation of the external third of the urethral canal just before the catheter is

inserted.

After a cystitis is established one of the first measures is to discover and remove its

cause. Brown' has emphasized the importance of recognizing and treating anemia

as a cause of cystitis. Abnormal acidity or alkalinity of the urine should be com-

bated by diluent drinks and the use of benzoic or boracic acid, if the urine be strongly

alkaline, or of the alkalies, if the urine be strongly acid.

If the cystitis depends upon disease of the kidney or of the organs surrounding

the bladder, the treatment should be directed toward the original disease. Foreign

bodies must be removed from the bladder.

Since we recognize microorganisms as an original and continued cause of cystitis,

effort must be directed against the infecting agent. It is probable that the ingestion

of large r[uantities of fluid acts on the bacteria in a detrimental manner by reducing

the relative amoimt of the nutrien., organic materials in the urine. The above men-

tioned use of alkalies and acids should likewise make the urine a less desirable

medium for the propagation of bacteria.

Of the many drugs used internally for their disinfecting properties I shall mention

onlv a few which have found most favor. Urotropin or cystogen, or chemically

hexamethylene-tetramin, used three times a day in 5- to 15-grain doses, is undoubt-

edly the most effective urinary antiseptic. Formalin is liberated in the urine, and this

inhibits or destroys the bacteria of many infections. It is surprising to place two

patients with a colon bacillus infection of the bladder on treatment by cystogen alone

and to find that in one case the bacteria quickly disappear (in one week in some of

my cases), and in the other case the cystogen seems to have no effect. This same

phenomenon has been noted by others in using the drug in typhoid fever bacteriuria.

I have found the same uncertainty of action in staphylococcus infections.

Salol, by its elimination as carbolic and salicylic acid, sometimes exerts a bene-

ficial effect as a urinary antiseptic. It should not be pushed to the point of causing

lumbar heaviness.

Antiseptics used locally as irrigations, instillations, and topical applications, are

of the greatest value. Irrigations act not only by inhibiting bacterial growth, but

they cleanse the bladder of its inflammatory debris, and act directly on the tissues

to soothe or to cause temporary inflammation, which is followed by exfoliation of

the epithelium, better circulatory conditions, and healing.

The character and strength of the solution must naturally be gaged to suit the

conditions present. A very acute and painful cvstitis may not tolerate anything

stronger than a normal salt solution carefully given at the proper temperature.

Thompson's fluid (borax, 1; glycerin, 2; water, 2) in the proportion of 1 to S of

warm water is a grateful irrigation in some extremely sensitive cases. The half

saturatefl boracic acid solution is useful as a mild irrigation.

Of the more active antiseptics many are recommended, such as carbolic acid,

lactic acid, ichthyol, lysol, potassium permanganate, silver nitrate, and bichlorid

' "The Bacteriology of Cystitis," The Johns Hopkins Hospital Reports, vol. x.
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of mercury. Of these as bladder irrigations I have had most experience with the

last two remedies. For all catarrhal forms of cystitis and for the ulcerative form due

to gonorrhea, irrigations with silver nitrate solution in strengths of from 1 : 5000

to 1 : 500 have given the best results. One gages the strength of the solution by its

effect on the patient. It may be used in a strength that

causes increased burning for an hour or two after the irriga-

tion, but the after-effect should be one of increased comfort.

The stronger solutions should not be used more often than

every other day and may be alternated with Thompson's

fluid or boracic acid solutions. In cases of unusually

obstinate cystitis the best results are at times obtained by

using such strong solutions that the patient has discomfort

for several hours after the irrigation. When following this

plan the frequency of treatment should be reduced to every

third to fifth day, using the bland irrigation on the interven-

ing days.

Bichlorid of mercury irrigations are used in strengths

of from 1: 150,000 to 1: 5000, and the same rules should

apply as to the strength used. In using any irrigation the

bladder should be distended sufficiently to allow the fluid

to bathe every portion of the mucosa, but the distention

should stop short of the point of causing actual pain. An
exception to this rule is made in the cases of chronic indura-

tion of the bladder walls with small contracted bladder in

which hydrostatic pressure is used to restore the bladder

capacity. Young ^ is still using this method of overdisten-

tion with excellent results.

Instillation of small

quantities of the solution to

be us d is sometimes a use-

ful method. One can use

stronger solutions than by

irrigation, which makes the

method preferable when for

any reason the patient can-

not be treated more often

than once or twice a week.

The method is also prefer-

able when one wishes to avoid distention of the bladder walls. The patient

receives from one half to two ounces of the medium used (Fig. 255) and is

instructed to retain this as long as possible. In extremely painful cases pre-

liminary morphin is given or a weak cocain solution (1 per cent.) is injected

» Johns Hopkins Hosp. Bull., 189S, ix, p. 100.

VOL. I.—31

Fig. 255.

—

Showing Method of Giving Bladder Instiixation.

Both arrows should be pointing away from the catheter.
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into the bladder. We have had good results by the use of instillations of pro-

targol, 1 to 3 per cent., in cases of subacute ulcerative cystitis, of nitrate of silver

as strong as 1 per cent, in chronic ulcer, and of bichlorid of mercury in strong

solutions for tuberculous cystitis.

Guyon first called attention to the fact that silver nitrate does harm rather

than good in tubercular

cystitis, and he first advo-

cated the instillations of

strong y:>ichlorid solutions.

Casper' has been an en-

thusiastic supporter of this

method. We have used

the method for the past

six years and can say that

it is the only remedy which

has given satisfactory re-

sults in the local drug

treatment of bladder tu-

berculosis.

Casper " recommends

the use of a small instil-

lation of strong bichlorid,

1: 10,000 to 1: 1000, and

as the symptoms abate he

uses a weaker solution

in greater quantity, using

finally 50 c.c. for each in-

stillation. I have always

used from 15 c.c. to 30

c.c, beginning with a

solution of 1 : 20,000, and

if this is well borne the

strength is rapidly in-

creased. I have never

been able to use the bi-

chlorid in a solution

stronger than 1 : 5000, and

in one case I was forced to use for some weeks a solution of 1 : 40,000. The treat-

ments are given once or twice a week. As Casper says, the first improvement is

seen in the lessened pain, the frequency persisting for a longer period. The patient

Fig. 256.

—

-\rtificial Vesicovaginal Fistula for Bladder Drainage.

Both Figs. 256 and 257 should represent the fistula as made somewhat
farther anterior to the cervL\.

'Zur Pathologie iinil Therapie der Blasentuberculose," Monatsb. fur Urologie, 1900,

1906, Phila.

' Ca.sper

V, S. 499.

' "Genito-Urinary Di.sea.ses,
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must be warned that the first effect of the treatment will be an increase in the

pain, and Casper recommends the preKminary use of morphin.

The topical application is one of our best weapons in the treatment of localized

cystitis. This is used to best advantage through the tubular speculum, the patient

being in the knee breast posture and the bladder being freed of urine and dis-

tended with air. The great advantage of this method lies in the possibility of

treating only the diseased mucosa, for the operator can confine the application to

the diseased areas only. It is for this same reason that far stronger applications

can be used than by any other method.

For ulcers of the bladder we generally use nitrate of silver, beginning in the

ordinary case with an application of a 10 or 20 per cent, solution and reducing

the strength as the ulcer heals until a 3 per cent, solution is being used. For the

worst cases a stronger application may be used, even the silver stick being applied.

When these stronger solutions are used the treatments should be from two to

three weeks apart to allow for sloughing and new formation of tissue. One can

use the solutions as strong as 5 per cent, twice a week. Pure carbolic acid some-

times gives better results than the silver.

In some cases I have carried ulcers to a certain point of improvement by

the silver or carbolic treatment, and have then been unable to see further progress

until I resorted to the actual cautery, when the ulcer would rapidly heal. One
can be even more accurate in confining the application of the cautery than in the

use of the medicated swab.

Surgical Meas7ires.—The treatment by cautery just mentioned should perhaps

be classed as a surgical measure. Caution must be used as regards the extent

of the cauterization, for a deep slough may give rise to a severe hemorrhage

several days after the treatment.

Curetage of the bladder mucosa is a surgical method much used, and one

which is by no means as harmless as generally supposed. I have seen cases of

acute ascending renal infection follow the use of the curet, and for this reason I

condemn its use in that portion of the bladder where the trauma would give rise to

inflammatory swelling about the ureteral orifices.

The making of a vesicovaginal fistula, thereby placing the bladder at physio-

logic rest, is perhaps the most useful surgical procedure we possess for the treat-

ment of intractable cystitis cases. For the same reason that curetage of the

trigonum should be avoided, as little trauma as possible should be caused in making

a vesicovaginal fistula. This is best done with the patient in the knee-chest or

the Sims posture, having the bladder distended with air (see Figs. 256 and 257).

The incision should be made at some distance anterior to the cervix, using a very

sharp knife-blade which is attached by an obtuse angle to a long handle. The
incision is made at some distance from the cervix because of the greater difficul-

ties of closing a vesicovaginal fistula situated immediately anterior to the cervix.

The knife-blade should be particularly sharp so that it will plunge smoothly

through both the vaginal and bladder walls. With a dull knife one sometimes
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cuts through the vaginal wall and pushes the soft pliable bladder wall ahead of the

knife, and the air-pressure with the patient in the knee-chest position may immedi-

ately cause an awkward separation of the bladder from the vaginal wall. The incis-

ion should be made under the direction of vision, as is easily accomplished by intro-

ducing a speculum in the bladder and withdrawing it to the internal urethral orifice.

The speculum in this position also serves to protect the internal sphincter muscle from

too great an extension of the incision. One whipped catgut suture on either side

Fig. 257.

—

The Patient in Knee-chest Posture.

The posterior wall of the vagina is lifted up, a cystoscope is introduced letting air into the bladder and giving

visual control of the trigonal area. The bladder is then openeil by plunging the knife through the vesicovaginal

septum and drawing it toward the internal urethral orifice in the direction of the arrow and over the line in-

cluded in the bracket "a."

of the freshly made fistula prevents any tendency to serious hemorrhage, and

tends to keep the fi.stula open until it is lined with epithelium.

Most catarrhal and ulcerative conditions of the bladder, not tubercular,

heal very readily when placetl at rest by means of the vesicovaginal fistula. AAe

can hasten the healing, however, by means of local applications and irrigations

as before described. The great objection to a vesicovaginal fistula is the obnox-

ious condition in which the patient is placed by having the constant loss of urine.

Even in hospital practice it is difficult to keep a patient clean and comfortable
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while having treatment by this means. It was to keep the patient clean and com-

fortable, and to more easily make use of a constant bladder irrigation, that I

first instituted the use of the tub-bath treatment of cystitis. The patient is placed

in a large tub similar to that used for giving typhoid baths (see Fig. 25S). By
means of transverse canvas strips she is suspended at any distance from the bot-

tom of the tub, and the lower trunk and legs are immersed in water or kept dry,

according to the conditions present. If the constant leakage of mine causes

soreness or eczema of the perineal region, it is best to keep the patient immersed;

whereas she may be kept above the water on the canvas strips if the irrigations

suffice to keep the local parts free from inflammation. In cases suffering with

Fig. 2.58.

—

Patient in Tub-bath with Constant Bladder Irrigation.

severe cystalgia the water may be kept somewhat above the body-temperature,

thereby serving as a grateful sitz-bath.

As the most radical surgical measure, the diseased area of the bladder may
be excised. An area that resists the simpler forms of treatment and calls for excision

is nearly always of deep extent, and one should therefore remove not only the

mucosa but the underlying muscular layers, and if the process is tubercular, even the

serosa. Ulcers may be removed through a vesicovaginal fistula, but one cannot

easily control the depth of the incision when working by this route. It may there-

fore be stated as a rule that all excisions should be done by the suprapubic route.

Unless the disease is very deep and involves the serosa, one can make all excisions

extraperitoneal. There is scarcelv any limit to the extent of bladder wall which
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may be removed and still insure to the patient an organ capable of practical func-

tioning power.

It is for intractable tubercular indurations that one most often resorts to

excision, and it is fortunate that in these cases the healthy side of the bladder

generally corresponds to the side of the healthy kidney.

In extensive resections of the bladder wall, particularly those involving the

peritoneum, it is often advisalile to secure perfect drainage by making a vesicovag-

inal fistula. This can readily be closed at any time after healing of the supra-

pubic wound and recovery of the remainder of the bladder.

In the closure of simple vesicovaginal fistula it has been my practice for the

Fig. 259.

—

Complete Outfit for the Making or Closing of a Simple Vesicovaginal Fistula.

past four years to use no anesthesia beyond that induced by the use of an eighth

or a quarter grain of morphin hypodermatically. The patient being made com-

fortable in the Sims position, the fistulous tract is excised and the freshened walls

apposed by interrupted sutures of very fine silver wire which penetrate both the

vaginal and bladder mucosa. The sutures are tied and the patient is sent from

the operating room in a wheel-chair and allowed to walk about from the first.

The sutures are removed on the tenth dav. Fig. 259 shows the complete outfit

(except for the suture materials) necessary for the making or closing of a vesi-

covaginal fistula.
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Tumors of the Bladder.

Tumors of the bladder are rare, particularly if we consider only primary growths.

The connective-tissue tumors, fibroma, myoma, and lipoma, are exceedingly rare.

They may reach a size that entirely fills the bladder.

The most common benign tumor of the bladder is papilloina, also designated

villus polypus and papillary fil)roma. This occurs as a sessile or pedunculate,

single or multiple tumor, arising from the submucosa layer. It is composed of

a fibrous tissue stroma penetrated by a rich blood-supply and covered by several

layers of epithelium. The growth is characterized by its multiple tree-like branch-

ings, the ultimate Ijranches or villi being distinguished macroscopically only when

floating in a fluid medium.

AYhile these tumors are usually benign, they have a marked tendency to recur

unless thoroughly removed, and it is probable that some of them take on an infil-

trating malignant growth in the recurrence. There can be no doubt that a careful

microscopic examination in every case would demonstrate malignancy in some

tumors which at the first operation are considered simple papillomata.

Malignant tumors of the bladder are more common than V)enign. Sarcoma

as a primary bladder tumor is rare. Wilder' has reported fifty cases, including

three in which he examined the bladder tissues and made the diagnosis of sarcoma.

His list shows sarcoma of the bladder to occur most commonly after middle life,

twenty-six of these cases occurring after the fortieth year. Fourteen of the patients

were children under ten years of age. Thirty-four of the cases occurred in males

and thirteen in females. Apparently sarcoma of the bladder results in metastasis

less rapidly than sarcoma elsewhere. But the only hope is in an early diagnosis

by the cystoscope or exploratory operation and complete removal, for of his entire

series only one case was considered cured as late as one year after operation.

The most common bladder tumor is carcinoma. This occurs usually in old

people, although no age is exempt. As already stated, carcinoma may present

as a papillomatous tumor which can be differentiated from the benign papilloma

only by the aid of the microscope. It may likewise occur as a fungating mass

extending into the lumen of the bladder, or as an indurated necrosing mass destroy-

ing the bladder wall. It may recjuire the microscope to differentiate this latter

form from benign inflammatory processes in tlie bladder wall.

Symptoms and Diagnosis.—There is nothing characteristic in the history

of patients suffering with bladder tumor. In rare instances the patient tells of

having passed pieces of tissue, but they not infrec|uently give this same history

when suffering from exudative or exfoliative cystitis. The papillomatous forms

and sarcoma sometimes appear at the external urethral orifice.

The patient reports hemorrhages, probably intermittent and extending over

a long period of time and not dependent upon physical exercise. Such hemor-

rhages may be slight or of extreme grade, at times giving rise to clotting in the bladder

* Amer. Jour. Med. Sciences, 1905, cxxix, p. 63.
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and retention from interference with the outflow of urine. The hemorrhages may
occur at the end of micturition, particularly if the tumor projects into the urethra.

Pain as a symptom is even less characteristic than hemorrhage. Indeed,

the pain is often due to a secondary cystitis, as may be a part of the bleeding and

most of the other symptoms, such as frequency of urination and a purulent con-

dition of the urine. Pain may be entirely wanting and the frequency may be due

to lack of space in the bladder because of the size of the tumor.

Tumors situated about the internal urethral orifice may cause partial or com-

plete retention of urine. I have seen a comparatively small mucous polypus

act as a ball-valve over the sphincter vesica and cause complete stoppage during

micturition.

Palpation findings are often helpful, particularly in the more fibrous forms of

tumor and in the infiltrating forms of cancer. Large soft papillomata may occupy

a considerable portion of the bladder and escape detection by palpation.

Cystoscopy offers the surest method of diagnosis. The presence of a tumor

can be detected at once or after the removal of the blood from the bladder.

Treatment.—Small tumors may easily be removed through the cystoscope

by the aid of the alligator forceps and alligator scissors, or, better still, by means

of the cautery wire. Larger tumors of a benign nature can usually be removed

through a vesicovaginal incision. Tumors with a broad base are usually handled

most satisfactorily through a suprapubic incision. When there is any question

as to the malignancy of a tumor it should be removed by the suprapubic route

in order to insure a wide margin.

Every papilloma should be removed deeply in order to eradicate its submucous

base. It is permissible for diagnostic purposes to remove these tumors through

the cystoscope with the snare or with the alligator forceps and scissors, but this

should soon be followed by the radical operation, or at least by repeated cystos-

copy, so that the earliest return can be radically dealt with.

NEUROSES OF THE BLADDER.

Neuralgia of the bladder, cystalgia, hypertesthesia vesicae, and irritable bladder

are terms used to describe conditions in which the patient suffers with bladder

symptoms, such as frequency, pain, strangury, and incontinence, for which there

are no discoverable physical or objective causes.

From the preceding pages the physician or the student vsill have concluded

that a diagnosis of neurosis of the Ijladder should not be made if pathologic elements

be present in the urine. The diagnostician must keep in mind cystalgia due to

general conditions, such as, ataxia, general paralysis, and rheumatic diathesis.

He must exclude reflex irritability from diseases of the vulva or vagina, and espe-

cially of the vulvovaginal and the urethrovaginal glands. Urethritis must be care-

fully excluded, as must trigonitis, as in either of these conditions the catheterized

specimen of urine may be normal. Pelvic disorders of all varieties that might
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cause a reflex bladder irritability must be excluded. I have seen severe bladder

symptoms, with which changes in the urine could not be detected, caused by slight

prolapse of the pelvic organs, by diseases of the uterus and of the lateral struc-

tures, particularly with paravesical tuberculosis, and by diseases of the vermi-

form appendix. Irritable bladder may be one of the earliest and one of the most

pronounced symptoms of renal disease, particularly of tuberculosis, but in such

cases a careful examination of the urine reveals pathologic elements. Hyperac-

idity of the urine may cause cystalgia.

The proof that cystalgia may be due to any of the alcove conditions lies in the

cessation of symptoms on removal of the cause. After excluding all such possible

causes we still have a class of cases for which refined urinalysis, cystoscopy, and

other methods of investigation fail to find a cause and for which we reserve the

term neuroses of the bladder.

In general they are characterized by having the frequency or irritability only

during the day, the patient being able to sleep well at night. The capacity of the

bladder remains normal. Polyuria is a common symptom, and the patient on

certain days passes excessive quantities of clear urine of low specific gravity without

special variation in the amount of water ingested. Periodically the patient may
have spells of difficulty in passing water—stammering of the bladder. Sudden

stoppage of the stream while urinating leads the diagnostician to think of stone

or tumor.

Treatment.—The treatment should be directed toward the cure of any general

neurosis the patient may present. Overworked, anemic women should be given

rest and a course of tonic treatment. Hysterical girls or women of the well-to-do

class with no special object in life should be directed into some channel of activity

that will occupy them mentally and physically. Locally, hot sitz-baths may be

of temporary benefit in the more painful cases. Electricity carried to the painful

strength has occasionally given permanent results. I have had some good results by
using the Hegar dilators to massage the urethra and I often overdistend the canal,

carrpng the dilators up to 12 or 14 mm. In addition to the dilatation I often

use, weekly, applications of silver nitrate in 10 per cent, solution to the trigonum,

and this sometimes relieves the condition permanently after a very few treatments.

Of course, the cases relieved by the silver nitrate are those of trigonitis, even though

this condition may not be distinctly evident on cystoscopic examination.

Enuresis.—Enuresis meaning incontinence of urine is a term generally reserved

for the incontinence of childhood. This may be either nocturnal, only occurring

at night and resulting in wetting of the bed, or it may be diurnal, or the child may
have lack of control during both night and day. The condition is undoubtedly

a neurosis depending upon the improper balance of the detrusor and sphincter

functions.

There has been much discussion as to whether the condition is purely local,

depending upon a spastic condition of the detrusor muscles or a weakness of the

sphincter, or whether it is of spinal cord or brain origin. I have never been able
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to demonstrate a weakness of the internal sphincter urethrte on examination of

these cases.

Causes frequently assigned are chlorosis, anemia, rickets, worms, chronic

constipation, and various local conditions, such as cystitis, stone in the bladder,

adherent prepuce in both girls and boys, and narrow meatus in boys. Mastur-

bation is assigned as a prominent cause of enuresis, the theory being that this

practice causes congestion, irritability, and weakening of the bladder centers in

the lumbar spinal cord. Beilby,' working in the State Industrial School at Roch-

ester, N. Y., observetl 250 cases of enuresis in three years. Of these, 75 were

such marked cases that they were closely followed clinically, and in 71 mastur-

bation was proved.

Treatment.—The treatment of enuresis is not satisfactory, as attested l.)v the

many therapeutic measures suggested for the condition. Fortiuiately the malady

gradually disappears as the child grows older. The first requirement is discovery

and removal of the cause, if this be possible. Specific internal medication is

practically reduced to the use of belladonna. Drugs may be used to improve

the general health. An outdoor life is indicated, and the child should not be

burdened with worrying school duties. The bowels should be regulated and

stimulating diet avoided. The child should not drink freely before retiring and

he should be awakened at least once at night and made to urinate. This will not

avail in the cases afflicted with frequent voiding. A towel tied about the waist

and knotted in the back will prevent sleeping on the back and tend to keep the

mine away from the sphincter. The same object is gained by having the foct

of the bed elevated. Overdilatation of the sphincter urethrse as above described

for irritable liladder is helpful. Faradization has many advocates. Cold packs

at night, cold spinal douches, spinal massage, and vibratory spinal massage are

measures directed toward improvement of the spinal reflexes.

' American Medicine, 1904, vol. vii, p. 397.



CHAPTER IX.

VESICAL FISTULA.

By H. a. Kelly, M.D.

History.—It is over sixty years since the great Johann Friedrich DiefFenbach'

wrote in his "Operative Surgery," which was dedicated to Alexander von Hum-

boldt, these words: "The cure of a vesicovaginal fistula forms one of the most

important obhgations of the surgeon. It is with sorrow that we reflect upon the

imperfection of our art as we give utterance to our complaint against nature, our con-

stant helpful handmaid, that she is here able to accomplish so httle. For hundreds

of years men have been searching out new methods as one by one the older methods

proved themselves useless, and it is with shame that we must still acknowledge that

in this field we have made but little progress, for the lucky cure of a vesicovaginal

fistula must always be reckoned among rare occurrences, rarer at least than the

failure of the operation."

It was soon after the public utterance of this depressing declaration that J.

Marion Sims came forward and demonstrated the principles and methods by which

vesicovaginal fistulse could be healed. Through the labors of Sims and of Thomas

Addis Emmet, of New York, associated with the monumental labors of Gustav

Simon in Germany, followed in the course of time by a host of other laborers in this

field, cases of vesicovaginal fistula have, with rare exceptions, at last been made

amenable to surgery, and the reproach of the ages has been wiped away.

One of the most important contributions to this great subject is found in a

book of 250 pages, published in 1868 by T. A. Emmet.^ In this book Emmet gives

us in minute detail, accompanied by simple but instructive drawings, the histories

of a number and variety of difficult cases, selected from the abundant material

which passed through his hands, for the most part in the Women's Hospital of New
York City. The charm of this classic book to the serious student of the subject

lies in the accurate detail regarding the steps taken and methods used in the in-

dividual cases. It was not a part of the genius of Sims, excessively occupied as he

was and traveling from place to place, to dwell upon minutise when giving his

methods to the world ; and yet it is only by a close attention to these minutise that

success in the end can be attained. Sims kept few or no records of his enormous

work, and had it not been for the painstaking efforts of his close associate, Emmet,
m making notes and in spending a vast deal of precious time in writing up the records

at the Women's Hospital, we should have received from Sims but little more than the

' Dieffenbach: Die Operative Chirurgie, Leipzig, 1845, vol. i, p. 546.

^ Emmet, T. A.: Vesico-vaginal Fistula, etc.. New York, 1868.
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broad principles upon which he conducted his work. To the mind of the writer

the names and reputations of Sims and Emmet must ever remain closely interwoven.

Without Sims this great subject might have waited many years for its elucidation,

while without Emmet many of the most important details necessary to success would

never have been brought before the world, and those who attempted to follow Sims

would each in turn have been forced to travel the same paths of misfortune, en-

countering a multitude of mortifying mistakes. In other words, Sims conceived a

great plan and put it into execution, while Emmet worked it out in all its rich

details, made many important additions of his own, accjuired, I believe, greater

technical skill than Sims, and then translated his methods to the waiting surgical

world in such terms that they were able to understand and to appropriate the new

teaching. The genius of Emmet is most manifest in this little book, which ought

to be studied with painstaking care by every surgeon who proposes to devote any

particular attention to this subject.

J. Marion Sims, in the year 1852, wrote a paper "On the Treatment of Vesico-

vaginal Fistula." ^ In the same year Jobert de Lamballe ^ published his " Traite des

fistules" in Paris. Two years later G. Simon published his celebrated monograph,

"Ueber die Heilung der Blasenscheiden Fisteln" (Giessen, 1854).

In spite of the great advances made by this famous trio of surgeons, there still

remained a certain nimiber of intractable cases which were treated by Simon by the

operation known as colpocleisis, that is to say, the complete occlusion of the ex-

ternal vaginal orifice in such a manner as to throw the vesical and the vaginal

pouches into a common cloaca.'* For such a closure to be effective the urethra

must be intact. Simon has given us these eight indications for this mutilating pro-

cedure :

1. Such extensive loss of tissue at the base of the bladder that the tissues cannot

be drawn together.

2. Inaccessible fistulse.

3. Destruction of the cervix uteri, bringing the peritoneum dangerously near

the fistula.

4. The occurrence of severe hemorrhage into the bladder after an operation.

5. Incarceration of the cervix uteri in the bladder.

6. Atresia of the vagina.

7. Atresia of the uterus with a fistula above and below.

8. Some ureteral fistulse.

While, judged from a purely mechanical standpoint, colpocleisis might seem to

be an ideal surgical procedure, the experience of our predecessors demonstrated

that it was often difficult to eft'ect a complete closure ; while the urine accumulating

in the vagina was always imperfectly discharged, and being retained it was liable to

' Sims, J. Marion: Amer. Jour. Med. Sciences, 1852, vol. xxiii, p. 59.

' Jobert de Lamballe, A. J.: "Traite des fistules vesico-uterines, Vesico-ut(?ro-vaginales," etc.,

Paris, 1852.

'See also Bozeman, N.: "On Genital Renovation by Kolpostenotomy and Kolpoeepetasis

in Urinary and Fecal Fistules," Trans. Amer. Gyn. Soc, 1881, vi, 139.
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become very foul; that a calculus often formed in the vagina and bladder; and

further, that the patients so treated were exceedingly liable to die of an ascending

infection resulting in a pyelonephritis. To obviate these objections, Rose proposed

the making of a rectovaginal fistula before closing the vagina, so as to secure constant

drainage, and convert the rectal ampulla into a urinary reservoir.

Perhaps no other observation could so well serve to signalize the progress made

during the past forty years as the statement that colpocleisis is never done today.

T. A. Emmet, indeed, by his extraordinary skill and great experience, coupled with

a minute attention to details, acquired a facility which became in his hands like

the famous bow of Ulysses, and was able from the first to cope with these perplex-

ing cases which in other clinics were subjected to a colpocleisis. With untiring

zeal and rare patience, he advanced through successive operations like a skilled

general in the enemy's country, until he ultimately closed fistulse which at first sight

and to the untrained eye seemed utterly beyond any hope of relief short of the

mutilating procedure named above.

Today, we of a later generation,

wanting in both the experience and

the skill of our great predecessor,

deal with these difficult fistulte by

various other methods shortly to be

described. A curious aftermath of

some of the older methods is to be

found in an operation done by

Jeannel,^ who recommends Ver-

neuil's method of cauterizing the

margins of the fistula with the ther-

mocautery over an area of 1 to 1..5

cm., then after the slough has sep-

arated, the granulating surface is

freshened by means of a curet, and the sutures are applied to close the fistula.

The result of this method in Jeannel's hands, in the treatment of seven cases, was

to effect three recoveries.

Fig. 260—A Ve.sicovaginal Fistula.

The shaded area represents the portion to be denuded.

VESICOVAGINAL FISTULA.

A vesicovaginal fistula is an abnormal opening between the bladder and the

vagina arising from a mechanical injury which results in a slough; this on becoming

detached leaves a more or less patent fistulous passage between the urinary and the

genital passages (Fig. 260).

The common cause of vesicovaginal and vesico-uterine fistulae is a delayed labor

in which the head has become wedged in the pelvis, and, by prolonged pressure upon

the tissues at one point, has so far destroyed the vitality of the tissues that in the

course of a few days or a week after labor a slough falls out, which involves some part

' Jeannel: Revue Medicale de Tolouse, 1887, p. 1.
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of the entire thickness of the septum between the bladder and urethra on the one

side, and the uterus and the vagina on the other. As Emmet long since pointed out,

such a fistula is due, not to the improper application and use of obstetric forceps, but

rather to a hesitation to put tirem on when the labor is delayed. The delay in the

labor may be due to either a small pelvis or to the unusual size of the child, or both;

or to a cessation in the expulsive pains. In order to prevent a fistula the great dan-

ger to be avoided in labor is impaction.

Cases of fistula are occasionally seen which owe their origin to a large or ill-

fitting pessary which has gradually cut through the vesicovaginal septum.

Since the advent of hysterectomy for the treatment of cancer of the uterus and

fibroid tumors, many cases of injury of the bladder resulting in fistula are traceable

to this radical operation.

Fistulw are also seen which owe their origin to the drainage of the bladder for

the cure of a cystitis.

A fistula occurs spontaneously through the infiltration of the vesicovaginal

septum in its upper portion with a cancer wlrich spreads from the cervix uteri in a

forward direction. With the breaking-down of the cancerous tissue, the bladder

is thrown open, and the patient thenceforward experiences the intolerable added

discomforts and distress of the constant escape of urine over her person, associated

with the foul discharges of the malignant disease.

Diagnosis.—The diagnosis of fistula is easy enough when the defect is a large

one and the parts are accessil)le. Under these conditions the examiner either in-

troduces his finger into the vagina, and upon palpating the anterior vaginal wall

tliscovers an abnormal opening wdiich admits the tip of a finger, or perhaps of two

fingers, through the vesicovaginal septum into the bladder. If a sound is intro-

duced into the bladder through the urethra, the end of it can be brought out through

the abnormal orifice into the vagina. On introducing a speculum, the hole is ex-

posed to view, and if the case is a bad one, the rugose red bladder wall can be seen

prolapsed through the opening into the vagina. One of the best possible positions

in which to view the fistula is secured by putting the patient in the knee-breast

position and elevating the posterior vaginal wall. In this posture the vagina

becomes distended with air, and the margins of the fistula leading into the air-

distended bladder become sharply defined.

If the fistula is a small one, it may be difficult to discover it until the bladder

is injected and distended with an aniline solution, when the colored fluid can be

seen running in a fine stream into the vagina.

By means of the injection method vesicovaginal fistulfe near the vaginal vault

are best distinguished from ureteral fistula;. If, while the bladder is distended

with an aniline solution, clear fluid continues to escape from the vagina, the fistula

must then be ureteral and not vesical. It is safest not to pass a catheter or a probe

up a suspected ureteral fistula; an infection is very apt to follow such a maneuver.

Treatment.—The treatment of a vesicovaginal fistula depends for its success

upon the following cardinal principles common to other plastic operations

:
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A good exposure and easy accessibility of the field of operation.

A good denudation, broad enough to secure wide apposition of surfaces to be

united.

Sound vascularization of the tissues in all parts of the wound area in order to

insure a quick, firm union throughout.

The use of non-irritant, non-infective suture materials, such as silkworm-gut or

silver wire.

Snug apposition of the tissues by the sutures, without undue tension.

Protection of the wound after the operation from mechanical insult or injury

such as might arise from an overdistention of the bladder or an improper admin-

istration of a vaginal douche.

A Simple Operation.—When the parts are flaccid, and the operator discovers

by traction made with tenacula that the edges of

the fistula can be readily brought into apposition,

the best plan of procedure is to put the patient

in the Sims position, or, as I prefer, in the knee-

breast posture, and to proceed with the denuda-

tion and suturing in the following manner:

If the patient is in the knee-breast posture,

the posterior vaginal wall is lifted well up with a

Sims speculum which is broad enough to render

the field of operation visible and easily accessible.

By using the speculum, not only to lift up the

perineum, but also to draw it forcibly back in the

direction of the coccyx, certain fistulte difficult of

access in other postures are readily exposed. The
operator, standing with a head-mirror reflecting

an electric light or a direct electric light attached to

his head, now grasps the margin of the fistula with

a sharp rat-tooth forceps, and proceeds to denude

or pare the edges with a small-bladed scalpel or a

pair of delicate scissors (Fig. 261). The denudation must extend into the vesical

mucosa on all sides. If the fistula is angular, it is best to extend the denudation

well beyond the angles. If the septum is a thick one and the opening more
like a punched-out hole, the denudation need involve little more than the thick-

ness of the septum. If, on the contrary, the septum is thin, it will be necessary

to extend the denudation more out upon the vaginal surfaces. After completing

the denudation on all sides and making sure that there are no undenuded areas

left behind, sutures are passed so as to bring the tissues together in the lines of

least resistance, whether in a direction horizontal to, obhque, or in the axis of

the vagina (Fig. 262). I prefer for my part to use as a suture material a fine

thread-like silver wire which can be tied like a string. Fine silkworm-gut is also

an excellent suture material. It is best not to depend upon catgut, which becomes

Fig. 261.

—

Patient in Dorsal Position

WITH Fistula Exposed.

The delicate curved scissors used

in the operation are engaged in cutting

off a strip of vaginal mucosa on all sides

of the fistula.
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Fig. 262.

—

The Fistula Denuded
Showing Sutures in Pl.\ce, En-
tering AND Emerging on the
Vagi.nal Wall, Ready for its

Closure.

absorbed too readily, or upon .silk, which is hkely to become a carrier of infection.

A fine curved cutting needle armed with a silk loop-carrier is the best way of intro-

ducing the sutures. The advantages of the knee-breast posture in effecting these

manipulations are, the easy accessibility of the parts

and the comfortable position in which the operator

works, as he looks down upon the field of opera-

tion. It is also an easy position for the assistants,

who do not have to stoop. Furthermore, any bleed-

ing wliich takes place is lessened by the air-distended

condition of the parts, and any slight bleeding takes

place into the bladder instead of covering the wound

and so hindering the operation.

After-treatment.—The after-care is of the

utmost importance. The best plan is to insert a

mushroom catheter (Fig. 263) into the bladder and

leave it there for from six to eight days. The

bowels should be kept closed for about three days.

If the catheter becomes clogged, it must be changed,

and if a mild cystitis is set up, the bladder should be irrigated through the catheter

with a warm boric acid solution.

When the tissues have been brought together with ease and a thorougli snug

apposition has been secured, it is sometimes possible to secure

a good result by doing away with the drainage catheter and

allowing the patient to urinate from every three to six hours,

according to the amount of secretion.

It is important in making the denudation not to cut widely on

the vesical mucous surface. Serious and even fatal hemorrhage

has taken place from this error. Again, the l^ladder has become

so distended with blood that the patient with a powerful and

uncontrollable expulsive effort has burst open the stitches and

expelled a huge clot through the vagina.

It is also important in passing the sutures not to commit

the terrible mistake of including one or other of the ureters. In

many such instances it has been found necessary, on account of

severe and increasing pain in the kidney, to take out the sutures

so as to free the ureteral orifices. When both orifices are caught,

there is, of course, anuria. This accident will be avoided by

noting the position of the ureters, or at least by noting with

care that one or both orifices do not debouch upon the margin

of the fistula. It is furthermore important to avoid passing the sutures with a

wide sweep into the surrounding tissues.

Complicated Cases.—Complications are conditions which render it diffi-

cult to deal with a fistula so as to secure the conditions above referred to as neces-

Fig. 263.—A Mush-

room Catheter.
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sary for the uniform success of a plastic operation. I shall now briefly consider

some of these complications:

Small Fistulce.—Paradoxical as the statement may seem, a tiny fistula, as long

noted by gynecologists, is often more difficult to treat successfully than a big

and wide opening. There are two reasons for this. In the first place, when the

opening is so small, the operator is hable to treat it as an insignificant matter and

he does not do so thorough an operation. Per contra, a small fistula should be

accorded the same careful attention as to details, including the broad denuda-

tion and the accurate suturing, as a large opening. If this is not done, a large

percentage of failures will inevitably be the result.

^ In the second place, a small fistula almost always represents the residuum of

a large opening which has healed down to this point, or

it constitutes the outcome of a previous partially successful

operation. A fistula forming under these circumstances

is apt to present a thin, membranous, devitalized margin,

which is but ill adapted for plastic union. In order to

insure success, the operator must overcome his natural

reluctance, enlarge the opening, and make a wide denuda-

tion before he attempts to close it.

Large Fistulce.—When the fistula is so large that it is

impossible to bring the vaginal walls together one of

several plans may be adopted for its closure. In the

first, the margins of the opening may be split apart on all

sides so as to detach the loose flaccid bladder from the

rigid unyielding vagina. The bladder, thus sufficiently

freed, may now be closed by two tiers of catgut sutures

which turn up a ridge of tissue on the vesical surface.

The vaginal surface may then, in case of necessity, he

left to granulate over, under the careful protection of an

iodoform gauze pack (Fig. 264). When the fistula is

high up at the vaginal vault and more or less immobile,

Jobert, Emmet, and others, have utilized the anterior hp

of the uterus to close the defect by denuding it on all sides and then sewing it

into the gap in the septum. The cervix may be split in a horizontal direction

so as to set it free for this purpose. Again, the posterior lip has been used in

the same way, in this case turning the uterine cavity and its periodic discharges

into the bladder, so that menstruation, from the time of the operation, must take

place through this organ and be discharged per urethram. This latter plan has

been used more especially in intractable cases of vesico-utero-vaginal fistula.

They belong rather to the generation which has just preceded us, which was the

first to exploit this great field of surgery. The surgeons of today have simpler

and better methods at their disposal.

Fistula Adherent to the Pubic Ramus.—Such fistulse are difficult because they are
VOL. I.—32

Fig. 264.—A Large Fistula
WITH Rigid Vaginal
Walls.

The bladder has been dis-

sected loose on all sides and
sewed up as represented, in-

folding a ridge in the lumen of

the bladder. The suturing

should be closed. With care-

ful dressing this fistula may
heal without approximation
of the vaginal walls.
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exceedingly awkward to expose, and when they are at last denuded they are most

difficult to suture effectively. The best plan in these cases is to detach the bladder,

setting it entirely free from the bone and then sewing it to the adjacent denuded

fistulous margin.

Scar Tissue.—When there is a great deal of scar tissue in the vaginal walls which

renders the fistula immovable, it is often surprising how easily such a case, which

at first sight seemed impossible, can be successfully treated, and brought almost

r
Fig. 265. - -Sickle-shaped Knife, Sharp on Both Sides, for the Dissection of the Bladder from the

Vaginal Tissues in a Vesicovaginal Fistula. ^

within the category of the group of simple cases. Where there is abundant scar

tissue the matter is often simphfied by dissecting out the scars on all sides and in

this way freeing the vagina from its constricting bands. If this is not sufficient

to mobilize the tissues, the vagina is further undermined on all sides in the neigh-

borhood of the fistula so as to set the bladder entirely free. A knife like that

shown in Fig. 265 facilitates the separation. After doing this, the loose, flaccid

Fig. 266.

—

A Vesico-cervico-vaginal Fistula.

The dotted line shows the line of incision, or rather

dissection, raade to free the bladder from the uterus.

Fig. 266 a.—The Vesico-cervico-vaginal Fistula Set

Free, and the Fistula Brought Down Ready

for Suture.

bladder is first sewed up as an independent organ, using catgut sutures, then the

vaginal tissues are drawn together, with the interrupted fine silver wire sutures,

here and there catching a suture in the underlying bladder, so as to hold the two

surfaces in apposition, and to obliterate any dead spaces.

Eliminating the difficult cases which can be successfully treated by one or other

of the methods just described, there still remain several groups of cases wliich

are not amenable to treatment by any of these procedures.

'"The Treatment of Vesico-vaginal and Recto-vaginal Fistulte High up into the Vagina,"

Johns Hopkins Hospital Bulletin, 1902, vol. xiii, p. 73.
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Fig. 267.

—

Vesico-uterine Fistula.

A fistula at the vault of the vagina, pinned to the anterior wall of the uterus

and associated with more or less extensive loss of cervical tissue (Fig. 266), is

best treated by detaching the bladder from the uterus to a point well above the

fistulous opening, even as far as the peritoneal reflection. A fistula dissected out

in this way, whether it is located di-

rectly at the vaginal vault or whether

it opens into the cervical canal above

the vault, can readily be cured by unit-

ing the flaccid bladder walls with two

layers of buried sutures. The first

layer should be of catgut, while fine

intestinal silk or silkworm-gut may be

used for the second layer. If fine silk

sutures are used next to the bladder

no part of the loop should appear on

the vesical surfaces. After the expos-

ure and closure of the fistula it is a

good plan to slip a little iodoform

gauze drain into the interval between

the uterus and the closed opening. The uterine portion of the fistula can be safely

neglected. When the fistula is high up or extensive, no hesitation need be felt

in completely detaching the bladder from the uterus (Fig. 267 a), even to the open-

ing of the peritoneal cavity, and

drawing the peritoneal portion of

the bladder down into the vagina

so as to aid in making up a part

of the defect.

A vesico-uterine fistula (Fig.

267), or a fistula at the vault of

the vagina, can sometimes be

reached best by opening the ab-

domen above, detaching the blad-

der entirely from the uterus, and

sewing the fistula up in this way.

In such a case it will be best to

drain in the direction of the va-

FiG. 267 a.

—

Vesico-uterine Fistula Treated by Complete
Detachment of the Bladder from the Uterus, after
WHICH THE Fistula is Sewed up.

The peritoneal opening may then be backed, or the peri-

toneal surface of the bladder may be attached to the uterus as
before, or the bladder may be caught at a high point and at-
tached to the uterus.

gma.

I have found it an excellent

plan, in cases of fistula associated

with cases of pelvic inflammatory disease, to first remove the uterus, uterine

tubes, and ovaries, in this way entirely hberating the bladder, and then to sew
up the now accessible fistula by continuing the operation through the abdomen
and bringing the bladder walls together in two layers with catgut and fine silk,

or with silk alone.
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RESTORATION OF THE URETHRA.

One of the most difficult feats in surgery is the restoration of a urethra which

has sloughed away in whole or in part. A simple fistula in the floor of the urethra

is to be repaired like a vesicovaginal fistula by the denudation of its margins and

union in the direction of least tension by interrupted sutures.

When a part only, as, for example, even a section of the urethra is sacrificed,

a good residt may be obtained by denuding the upper and lower ends, and mak-

ing an end-to-end anastomosis with fine silkworm-gut or fine silver wire. Two
other forms of injury are occasionally seen in which the urethra appears entirely

lost, and the opening into

the bladder is merely a hole

at the vesical neck, opening

into the vagina like a hypo-

spadias, into which often-

times the index-finger can

easily be thrust.

In one of these forms a

close examination shows a

strip of urethral mucosa

representing the upper or

anterior urethral wall, lying

under the pubic arch and

continuous with the vaginal

mucosa, perhaps connected

with some redundant folds,

the remains of the retracted

urethra, on either side. In

the other there is no trace

whatever of any urethra to

be discovered.

Such a profound des-

truction of the urethra as is

present in either of these

cases is fortunately but rarely found as a sequela to labor, however difficult. In

two instances seen by me, and in one seen by C. P. Noble, the extensive injury done

the urethra was due to an ill-judged surgical operation. In one of my patients,

a surgeon (?), undertaking to remove some "urethral hemorrhoids," extirpated

the whole urethra down to the bladder. In C. P. Noble's case (Fig. 268) a doctor

who desired to remove "a blue spot" in the anterior vaginal wall cut away the floor

of the urethra, destroying the entire canal, and leaving a large hole at the neck of the

bladder.

Fig. 26S.

—

Noble's Case of .Absence of the Urethra.

a, The clitoris; b, the artificial urethral orifice; c, the right labium
minus; d, the left labium minus transplanted to form a new urethra;

e, the anterior vaginal wall.
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Noble ' secured a good result by adopting the following plan : He made

a lateral denudation in the folds on each side and sutured the strip of mucosa

representing the anterior wall of the urethra over a small sigmoid self-retaining

catheter, in this way forming the hning membrane of the new urethra. The

channel thus constructed was continued up over the vestibule as far as the chtoris,

much as Emmet has done in similar cases.

The left labium minus was then divided on a level with the urethra and detached

from above downward to its inferior base. This structure was then unfolded and

turned in toward the vagina; its unfolded raw surface was next used to cover in

the exposed raw area forming the under sur-

face of the urethra, by attaching it by num-

erous catgut sutures. Firm union was ob-

tained, and with the aid of a small tampon

introduced within the vagina to make pres-

sure upon the internal orifice of the urethra,

the patient was enabled to retain her urine

for a number of hours in the daytime and to

sleep soundly at night (Fig. 268).

In my own patient (Mrs. M. M. J., San.

952, May 22, 1900, etc.) the entire urethra

had been cut away leaving a large hole cor-

responding to the neck of the bladder, with-

out any trace of a sphincter muscle.

I constructed a urethra 2 cm. long and

2 mm. in diameter in the following manner:

In the first place, I tunneled a channel just

above the vestibule and under the symphysis

pubis up to the vesical opening. I then dis-

sected loose a broad tongue of tissue in the

anterior vaginal wall, with its apex above

and its base at the opening of the bladder

(Fig. 269). Carrying a pair of forceps through

the hole made above the vestibule, this tongue

was grasped and pulled through the tunneled

channel and attached by delicate fine silk

sutures to its outer extremity (Fig. 269). In this way the newly made canal was

brought into direct relation with the bladder, and was at the same time fined with

epithelium so as to prevent its closure. The operation succeeded down to two

small fistulous orifices at each end of the hole in the bladder. These were subse-

quently closed, when the patient's condition was improved, as she could retain her

urine in the recumbent posture. There was no contractile power in the new

'Noble, C. P.: "The New Formation of the Female Urethra," Amer. Jour. Obst., 1901, vol.
xliii, p. 170.

Fig. 269.

—

Formation of a New Urethra.

A channel is made under the tissues

beneath the symph^-sis from a' to b, within the

area cc. to cc. A flap is tlien loosened around

the opening in the bladder at b, and diawn
through the new canal so as to form its floor.
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urethra, and she leaked badly when on her feet. It only needed a httle pressure

on the minute newly made urethra to secure perfect control, and I accomphshed

this by means of a pessary. At first I had an ordinary pessary made bearing a

hard-rubber ball on its anterior bar which just filled the vulvar orifice and so

new uretKra

The Effect of the Operation Described in Fin. 269 is Seen Here.

The flap has been drawn forward and is united by sutures at its anterior and posterior ends to the floor of

tlie new canal. The raw space left in the vagina is closed by a series of transverse sutures, shown in the figure

still untied.

Cushion "pYcssln V urethra.

Fig. 271.—A Smith Pessary, with a Hard-rubber Pessary Resting on Tw^o Pillars, for the Purpose of

Making Pressure on the New Urethral Canal and in this Way Substituting the Loss of the

Sphincter Muscle.

pressed upon the urethra. This brought about some improvement, but the

control was not perfect imtil I constructed another pessary of the form shown

in Fig. 271, bearing a hard-rubber cushion upon two little pillars which made

just enough pressure to give complete control.



CHAPTER X.

THE PREPARATORY TREATMENT OF CELIOTOMY CASES.

By Charles P. Noble, M.D.

Both the preparatory and after-treatment of celiotomy cases should be care-

fully and systematically carried out. This is especially true when it is necessary to

operate upon feeble patients and when operations of magnitude must be performed.

General Considerations.—In the average case the preparatory treatment

should begin at least two days before operation. If the patient is to be operated

upon in a hospital, she should be admitted forty-eight hours before operation;

if at home, she should be restricted in her movements for the same length of time.

This is important for many reasons ; among which are to prepare the field of opera-

tion, to empty the alimentary canal, and to prevent the patient from taking cold.

It happens not infrequently in emergency operations that the patient has taken cold

just before operation, which develops into an "ether pneumonia." A full bath,

preferably a tub bath, should be taken daily, and special care should be exercised

to cleanse thoroughly the abdominal wall. A daily douche of two quarts of bichlorid

of mercury solution (1 : 4000) or other germicidal solution should be employed un-

less there should be some indication to the contrary. The diet should be restricted

to simple, easily digested food, and water should be drunk freely at regular intervals.

The free ingestion of water is of value not only to flush the kidneys and to stimulate

the action of the skin, but also to lessen suffering from thirst after operation.

Emptying the Alimentary Canal.—Special care should be given to the

thorough emptying of the alimentary canal. This is most important when chronic

constipation has been a symptom. My own experience amply bears out the teaching

that when this is not done patients may suffer from autointoxication from the ab-

sorption of ptomains or toxins from the intestines after operation. I have seen

several deaths which could be explained in no other way, and numerous cases in

which patients were seriously ill from autointoxication from the absorption of the

contents of the bowels after operation. Two or three grains of calomel should be

given in divided doses forty-eight hours before operation, to be followed by repeated

doses of a saline purgative, such as Epsom salts or citrate of magnesia, sufficient to

freely purge the patient. In the forty-eight hours before operation the bowels

should move four or five times. When patients have suffered long from chronic

constipation, the bowels should be unloaded by cathartics and by irrigation of the

colon for a week before operation. When the bowels have been impacted this is

often indicated by the passage of dry fecal matter in the form of grains. Whenever
such passages are noted, the purgatives and irrigation of the colon should be continued
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until this material has all been evacuated. The use of ox-gall (3j-3iv) added to

the saline solution for irrigating the colon is of distinct value in such cases. On the

morning of operation a final evacuation of the bowels should be secured by the use

of a large enema of normal salt solution.

Preparation of Feeble Patients.—The preparatory treatment of feeble patients

should Ije more prolonged. Formerly it was the liabit of surgeons to prepare all

patients for several weeks before operation, but this is certainly not desirable in

those in good general health. In the case of feeble patients much can be accomplished

by systematic preparatory treatment Among the poor very frequently a feeble

woman is obliged by necessity to continue arduous household labors until her ad-

mission to the hospital, so that she is depressed both by disease and overwork.

Such patients improve very much with rest in bed, baths, nutritious food, the stimu-

lation of the emunctories, and the administration of suitable tonics, such as strych-

nin, tincture of calumba (or another bitter), malt, and in anemic patients an eligible

preparation of iron. When the indication for operation is not immediate and the

condition of the patient is distinctly bad, the systematic use of massage as an ad-

juvant to the other tonic treatment is to be recommended. When the heart is

feeble strychnin sulph. gr. -gL and tr. digitalis n^xx, given three or four times

daily for several days before operation, are especially to be recommended.

The improvement in the vitality of feeble patients is of value not only to avoid

shock in such cases, but also to increase their resistance to infection. It has been

definitely proved that the resistance to infection is much less in those having reduced

vitality than in others.'

Preparation of Emergency Cases.—In emergency cases, such as ruptured

extrauterine pregnancy, the rupture of tumors or of abscesses, and cases of peritoni-

tis seen late by the surgeon, it is often necessary to dispense with preliminary treat-

ment and only to employ so much as is feasible while the preparations for operation

are being hurriedly completed. It is important in such cases to empty the bowels

by enemas if the condition of the patient will permit. The preparation of the ab-

domen for operation can be completed while the patient is being anesthetized, and

this period should be used for the disinfection of the field of operation in order to

lessen the duration of anesthesia.

Examination of the Heart.—A routine examination should be made to de-

termine the condition of the heart, the lungs, and the kidneys. Heart lesions have

less influence upon the result of operations than is commonly believed. Valvular

lesions when compensated for by hypertrophy seldom cause trouble after operation.

It is a good working rule, that if the patient has no evidence of cardiac weakness in

the form of edema of the extremities, cough, or shortness of l:)reath on climbing

stairs, or when performing her usual duties, the heart lesion will not interfere with

recovery from operation. Degenerative changes, such as marked dilatation of the

heart, fatty and fibroid degeneration, and brown atrophy, are the conditions most to

> Flexncr, S.: "A Statistical and Experimental Study of Terminal Infections," The Journal

of Experimental Medicine, vol. i, No. .3, 1896.
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be feared. This is not the place to discuss the diagnosis of these conditions, but

they can be excluded whenever the apex-beat of the heart is normally situated and

the patient has a normal pulse. The cases requiring expert study are those pre-

senting symptoms of heart disease and in which the heart-sounds and pulse in-

dicate cardiac weakness.

Anemia should be considered a contraindication to operations in general when it

is extreme. In all such cases a careful study of the blood should be made, and

when the percentage of hemoglobin falls below or even approaches 30 per cent.,^

preparatory treatment should be instituted before operation. When the anemia

is due to hemorrhage which cannot be controlled without operation, the prognosis

is correspondingly grave. In chronic anemia, especially when induced by long-

continued hemorrhages from fibroid tumors, degenerative changes in the heart are

common.^

Examination of the Lungs.—The condition of the lungs has a positive bear-

ing upon recovery from operations, and is especially to be considered in connection

with anesthesia. Ether usually acts as a positive irritant when inhaled by a patient

having inflammatory lesions in the lungs, especially when these are acute in char-

acter. For this reason, as a general statement, when operation becomes necessary

in a patient sufi^ering from such lesions, chloroform should be chosen rather than

ether, as it is far less irritating to the lungs. When chronic inflammatory lesions

are present, whether consumption or chronic bronchitis, whenever possible, opera-

tion should be done only when the inflammatory lesions are quiescent. In the

presence of acute inflammation of the pulmonary organs, whether pneumonia or

bronchitis, operation is positively contraindicated,. except in cases of extreme neces-

sity, such as hemorrhage from a ruptured extrauterine pregnancy, and intestinal

obstruction. In such cases chloroform rather than ether should be selected. When
this rule is neglected, severe acute bronchitis and even pneumonia are common
results of etherization. In this class of cases anesthetization by the injection into

the spinal canal of eucain, cocain, or stovain may prove of service.

Examination of the Kidneys.—The routine investigation of the condition of

the kidneys is most important. In this investigation not only should the urine be

examined, but also the history of the patient, and the condition of the heart and

blood-vessels should be taken into consideration. Patients suffering from nephritis,

either acute or chronic, are far less able to withstand operation than those having

normal kidneys. The urine should be examined chemically and microscopically

at least on two difi^erent days before operation. When the history of the case, the

appearance of the patient, or the existence of arteriosclerosis suggests the likeli-

hood of chronic nephritis, a more careful and prolonged study should be made.

In these cases the total amount of urine passed fer diem should be measured, and

the functional activity of the kidneys estimated by comparing the specific gravitv

'Cabot, R. C: "Chemical Examination of the Blood," third edition, p. 129.

^ Freund, H. W.: "Beziehungen der weiblichen Geschlechtsorgane zu andern Organen, in
Lubarsch und Ostertag's Ergebnisse den AUgemeines Pathologie," etc., Wiesbaden, 1898.
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with the total amount of urine passed, and by determining the percentage of urea

which it contains; also by comparing these results with amount and character of

the food ingested. The routine examination of the urine should embrace the de-

termination of the specific gravity and the presence or absence of albumin, sugar,

indican, tube casts, blood, pus, and urinary sediment, amorphous or crystalline.

With a negative report upon these points nephritis and diabetes can usually be

excluded. It has happened not a few times in my experience that cases of chronic

Bright's disease have been overlooked when the examinations were made by trained

men. The presence of indican in the urine is indicative of the absorption of toxic

matter from the bowels. When present in the urine special care should be taken

to have the bowels thoroughly evacuated before operation.

Operation shoidd be done upon diabetic patients only when the indication is

strong. It was formerly believed that wounds in diabetics were prone to suppurate

and to slough. This opinion was probably based upon the experience of surgeons

when operating for diabetic gangrene. Unless the nutrition is profoundly altered,

wounds heal kindly in diabetics. The chief danger from operation is that the

shock of the operation may lead to the occurrence of diabetic coma. Operation

upon diabetics is proper when the nutrition is good, the general symptoms of dia-

betes absent, the percentage of sugar low (about 1 per cent.), and the indication one

of more than average urgency.^

Operations upon Patients Having Kidney Lesions.—The relation between

inflammatory lesions in the kidneys and the results of operations is by no means

simple. iNIy own experience indicates that with the usual methods of investigation

it is very difficult to estimate accurately the gravity of lesions of the kidneys. The

persistent presence of albumin and tube casts other than hyahne in the urine is

indicative of Bright's disease, either acute or chronic; but such a diagnosis should

not be made simply because tube casts are foiuid at a given period. About 5 per

cent, of patients requiring gynecologic operations have casts, and a much larger

percentage have albumin in the urine before operation. The percentage is much

higher after operation.^ The presence of tube ca.sts and albumin occurring after

operation is usually transient. In considering this question from the standpoint of

operation, the nature of the kidney lesion and the nature of the operation must

always be taken into account. In the case of large tumors not infrequently the ne-

phritis is brought about by congestion due to the pressure of the tumor. This is

also due at times to the pressure of fibroid or other tumors impacted in the pelvis

and pressing on the ureters. In other cases the kidney lesion has its starting-point

in infection and exudate in the pelvic peritoneum. In such cases, especially when

caused by tumors, operation serves to remove the primary cause of the nephritis.

The character of the operation is also most important. A patient having neprhitis

Noble, Charles P.: "Three Operations upon Diabetic Patients," Amer. Journ. Obstet., 1899,

vol. xxxix, No. 2, p. 182; discussion of same, p. 187; "Personal Experience in Operations upon

Diabetic Patients," Amer. Medicine, 190.3, vol. vi, No. 13, p. 511.

' Kelly, H. A.: "Urinalysis in Gynecology," Amer. Jour. Obstet., 1893, vol. xxviii, p. 429.

Noble, Charles P.; "Relations of Certain Urinary Conditions to Gynecological Surgery,

Amer. Jour. Obstet., 1893, vol. xxviii, p. 7.53.
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may be able to withstand an operation wliich can be done quickly, with the loss

of but little blood and without shock, who would succumb to one of greater magni-

tude. Such patients do not react well from shock.

After having given much attention to this subject during the past sixteen years,

my conclusions are far from satisfactory. Tube casts, especially hyaline and granu-

lar, appear and disappear so frecjuently while patients are under observation before

and after operation, and are unaccompanied by symptoms indicating nephritis

or renal insufficiency, that I have long been convinced that their significance is

greatly overestimated. The mere presence in the urine of hyaline or granular casts

is not a contraindication to operation. In such patients the preparatory treatment

should be more prolonged, water should be prescribed in large amounts, and the

condition of the skin and alimentary canal should be given special attention. More

than usual care should be taken in such cases to protect them against being chilled

during operation. A liter or more of normal salt solution should be introduced into

the abdomen before closing the incision. Enemas of salt solution and hypoder-

moclysis should also be employed.

When acute or subacute nephritis exists, as indicated by the presence of albumin,

large granular and epithelial casts, all operations except those of the most urgent

character are contraindicated. Chronic nephritis with advanced degenerative

changes in the kidneys contraindicates operation, except the indication be urgent.

The procedures advised for cases of kidney irritation should be strictly followed in

these cases. They do not react well from shock. Death from suppression of urine

is not infrequent.

Fixing the Date of Operation.—When the indication for operation is not ur-

gent, the date should not be fixed unless the general condition of the patient is good.

Complicating conditions should be cured as far as possible before setting the day

for operation. The morale of the patient is a factor of importance, not only in

recovery from operations but also in lessening mental distress and in renderin:

convalescence easy and satisfactory. For this reason the mental condition of the

patient should not be neglected. Operation having been decided upon, she should

be made to feel that her prospect of recovery is good, and she should receive only

support from surgeon, nurse, and friends. It is of importance that the patient should

sleep well on the nights immediately preceding operation. Should her sleep be

disturbed, trional grs. v-xv, or sodium bromid grs. xxx, should be administered at

bedtime, and repeated if necessary.

On the morning of operation breakfast should be omitted, and only a cup of

broth or of clear coffee allowed. After the special preparation of the abdominal
wall has been made (see p. 522), it is important that the patient be kept warmly
wrapped until anesthetization is begun. Just before the anesthetic is administered

the bladder should be emptied. Either the patient should void her urine or the

catheter should be passed. When retention of urine has been a symptom the

catheter should be employed. It is important to have the bladder empty, not

only that it shall not disturb the surgeon during the operation, but also because it

o
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is much less likely to be wounded when opening the abdomen. The anesthetic

should not be administered in the room selected for operation. Either the anes-

thetic should be given to the patient in her own room, or she should be transferred to

a room adjoining the operating room. To see the preparations made in the operat-

ing room is an unnecessary ordeal which she should be spared.



CHAPTER XL

AFTER-TREATMENT OF CELIOTOMY CASES.

By Charles P. Noble, M.D.

As a general statement, it may be said that the result of an abdominal section is

determined when the patient leaves the operating table. This rule is not without

numerous exceptions. The exceptions are most common in the more serious cases,

and especially in those in which, owing to the conditions present, a thoroughly

satisfactory technic has been impossible, and it has been necessary to employ

drainage. In the class of very serious operations, and in operations upon patients

of feeble vitality, judicious or injudicious after-treatment frequently determines

whether the result shall be favorable or unfavorable ; and in all cases it is doubtless

true that recovery is favored and convalescence made smoother by judicious after-

treatment.

Care of Patients Immediately after Operation.—Immediately after opera-

tion our efforts should be directed to restoring the patient to consciousness, to com-

bating shock if present, and to promoting reaction from the depressing effects of the

operation.
,
The after-treatment, so far as the anesthesia is concerned, should begin

before the conclusion of the operation, in the latter stages of which a good anesthe-

tist will withdraw the anesthetic either wholly or in part, so that at the completion

of the operation the patient shall already have recovered from the surgical degree of

anesthesia. At this stage the effects of the anesthetic should have sufficiently

passed off for the reflexes to be present. The usual course when the operation

is completed, is to remove soiled clothes and replace them with a clean and well-

warmed suit. The patient should then be wrapped in blankets and transferred

to her bed. She should be strictly watched until reaction has taken place and con-

sciousness has been reestablished. Death from the anesthetic is possible at this

stage, should this precaution be neglected, if the breathing becomes obstructed.

To combat shock and promote reaction the patient should be surrounded by hot-

water bottles. The water in these bottles should preferably not be above 165° F.,

and they should be separated from the patient by the blanket. Lack of care in this

regard frequently results in the formation of hot-water burns. Care should be taken

that the hot-water bottles are water-tight, as patients have been scalded by the

leakage of water from defective bottles.

Enemas of warm salt solution ( 3 viij-Oiv), either alone or containing stimulants,

such as whisky Sj~Sij or carbonate of ammonia grs. xv, are to be recommended.

An enema of salt solution should be given in every case, unless there be reason to

suspect that the bowel wall has been damaged during the operation. When the
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patient is feeble or shock is present, a stimulant should be added. The foot of the

bed should be elevated S to 12 inches whenever shock is present, or when salt so-

lution has been left in the peritoneal cavity. The routine injection of strychnin

sulph. gr. ylg and normal hquid digitalis iiLiij hypodermically, is to be commended.

The administration of oxygen promotes the early recovery of the patient from the

effects of the anesthetic, and is also believed to lessen post-operative nausea and

vomiting. These measures are usually sufhcient to restore the patient to conscious-

ness and to bring about reaction.

The First Twenty-four Hours.—During the first twenty-four hours the aver-

age patient requires more watching than treatment. At first hot water, g ss, every

two hours may be allowed, and later—the following morning, as a rule—if the stom-

ach is tolerant, the same amount of water, either hot or cold, or soda water, may
be given every half hour. Except when contraindicated by the condition of the

bowel, the routine use of enemas of warm salt solution
( g viij) every six hours is useful

in supplying water to the circulation, in lessening the suffering from thirst, and in

promoting diuresis. The administration of strychnin sulph. gr. j-^-ys every six

hours, hypodermically, tends to brace up the nervous system and to stimulate the

heart. When the pulse is feeble or rapid, normal licjuid digitalis (n-Lij-iij) should

be added. In extreme cases camphorated oil (nixxv) may be given hypodermically

every six hours. If the patient is restless or has much pain, codein phosphate (gr. I)

should also be added. If pain is a marked symptom, one or two small doses of

morphin (gr. -J) may be administered with advantage; or a suppository containing

the following:

IJ. Ext. opii gr. I
Ext. hyoscyain gr. ]

Codeite sulph gr. j

Ext. cannabis indie gr. i
01. theobrom. q. s.

M. ft. suppos. No. j.

may be given instead of the hypodermic of morphin.

The question of the administration of morphin or opium after abdominal sedimis

one which has been much discussed. Undoubtedly at one time morphin was used

much too freely, with the result that it was difficult to move the bowels, the stomach

was upset, tympanites was promoted, and the patient was rendered less comfortable

than without its use. In cases of peritonitis of moderate grade it is probable that the

use of morphin favored the extension of the disease by interfering with the in-

fluence of purgatives in opening the bowels. On the other hand, there can be no

doubt that the bad influence of morphin has been greatly exaggerated by Tait and

his disciples. Probably no one at the present time would seriously contend that the

administration of morphin woidd cause septic peritonitis, or, on the other hand,

that it woidd cause death from this condition by preventing the action of purgatives,

as it cannot be claimed that purgation can cure septic peritonitis. It is a wise

general rule to avoid morphin. It is my own habit to use codein or the suppository

above given to control pain of ordinary degree; but when pain is extreme and the
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patient is much disturbed and restless, nothing but morphin will control it, and

under these conditions it is to be advised.

When the patient has completely reacted, if the skin is wet from perspiration,

and particularly if it is clammy, it is desirable to dry the skin thoroughly and to

change the underclothing if this is indicated. If the skin is notably "leaky"

the administration of atropin sulph. gr. y^-ij-xTo" is useful. This is even more useful

when bronchorrhea has been caused by ether, with resulting congestion of the lungs.

The Second Twenty-four Hours.—If the stomach is tolerant, the amount

of water should be increased until thirst is assuaged. If nausea and vomiting

occur the water should be decreased in amount or withheld. Sometimes, if vomit-

ing is annoying, and especially if it is bilious in character, the administration of sev-

eral glasses of warm water, so as to promote vomiting and wash out the stomach,

acts nicely in settling the stomach. When bilious vomiting is persistent nothing is so

useful as to wash out the stomach through a stomach-tube. In addition to re-

Heving nausea this is often of value by preventing autointoxication by absorption

from the stomach. Calomel is the most eligible purgative, because it can be given at

this time when other purgatives would probably cause nausea and vomiting. From
two to three grains may be administered either in a single dose or in divided doses.

When nausea is present, fractional doses are preferable. What has been said con-

cerning the use of enemas of salt solution and hypodermics of strychnin, digitalis,

etc., on the first day, is equally applicable to the second. Nourishment at this stage

is of but slight value. If desired, a meat broth—such as chicken, mutton, or beef

—

in amounts of from half an ounce to two ounces, may be given every two hours. Al-

bumin water, plain tea without sugar or cream, and milk and lime water, are also

eligible food preparations at this period. The routine use of milk before the

bowels have acted is to be deprecated, as in some cases it promotes flatulency.

The position of the patient is a question of some importance. It is my own ob-

servation that in general patients are much more comfortable when restricted to the

dorsal position. This rule has exceptions, and some patients are more comfortable

on the side than on the back. In general it is best to keep them on their back, if

they are contented in that position. Certain patients, if moved from one position

to another, become restless and fretful unless their position is frequently changed.

When salt solution has been left in the peritoneal cavity at the conclusion of the

operation, it is desirable to change their position from the dorsal to the lateral

posture at least every six hours, to promote the diffusion of the salt solution

throughout the peritoneum.

The Third Twenty-four Hours.—Toward the end of the second day or the

beginning of the third a brisk purgative should be administered. For this purpose

Epsom salts, Rochelle salts, or citrate of magnesia solution are to be preferred.

The following is a favorite formula

:

1^. Magnesii sulph 3 ij

Acid, sulphuric, aromat itp

v

Syr. zingiberis 5ij
AquEe 5ij

M.
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This amount, or double the amount, may be given every two or three hours until the

bowels move. If the stomach is rebellious to Epsom salts, a concentrated preparation

of solution of citrate of magnesia is often more grateful. A standard preparation

may be made, four ounces of which is equivalent in strength to a bottle of citrate of

magnesia solution. This may be given in doses of a half ounce to two ounces every

two hours until the bowels are moved. When it is suspected that there will be dif-

ficulty in moving the bowels, or when it is specially desired to secure an early

evacuation, one ounce of Epsom salts may be added to each enema of salt solution

from the time of the operation until the bowels are moved. Epsom salts given by

the bowel has a certain purgative value, although much less than when administered

by the mouth. If nausea is present, so that the stomach will not tolerate the ad-

ministration of salines, the use of calomel may be continued until five or even ten

grains are given. In such cases it is wise at times to substitute pills for the salines,

such as pill, cascara cathartic comp., or pill, aloin, strychnin, and belladonna.

In certain cases soft flexible capsules containing half a dram of castor oil are useful

;

in others, the smaller capsules, containing ten minims of castor oil with a minute

dose of croton oil, may be employed. When active peristalsis of the bowels has been

secured, the action of the purgative may be hastened by the administration of an

enema. A large simple enema containing turpentine, one to four drams, is often

sufficient. A more efficient enema, which I have called a "purgative enema," has

the following formula:

IJ. Magnesii sulph oij

Glycerin 3ij

01. terebinth oss
AquiE 5iv-viij

M.

This formula I have used with great satisfaction. If these measures fail to secure an

evacuation, the colon may be irrigated. For this purpose two quarts of normal salt

solution containing four drams of ox-gall and one dram, more or less, of turpentine,

should be slowly introduced into the colon until, if possible, the entire two quarts has

been introduced. An enema consisting of one dram of alum to the pint is often

serviceable when other enemas fail. These measures will secure an evacuation of

the bowels on the third day, as a rule, unless paresis from peritonitis is present.

The hypodermic use of strychnin and digitalis may be discontinued on the

second or third day. In certain cases it is wise to continue this hypodermic medi-

cation longer, and in other cases these drugs may be given by the mouth. After

the bowels have moved, if nausea is absent, liquids may be given freely by the

mouth and the enemas of salt solution may be discontinued. Liquid food, such as

broths, beef juice, milk, malted milk, tea, coffee, orange juice, and albumin water,

may be given in increasing quantities, and by the fourth day the patient can take as

much of such foods as the appetite craves. If the bowels have been well cleared

out on the third day, they may be moved on the fourth day either with a simple or

with a purgative enema. Thereafter they should be moved daily, or at least every
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other day. It is a useful general rule to move them one day with purgatives and

the next day with an enema. Such drugs as pill, cascara cathartic comp., pill,

aloin, strychnin, and belladonna, and pill, aloes and myrrh, are eligible prepa-

rations. One of these pills may be given every three hours as required. If the

tongue is furred, calomel in fractional doses, followed by a saline, is indicated. If

the patient is much disturbed with flatulent colic, nothing is better than a dose of

castor oil.

The comfort of the patient is greatly promoted by a daily sponge with either

warm or cold water, or with alcohol, followed by the thorough drying of the parts

bathed. Careful attention to the patient's clothing and to the bed-linen also is ad-

visable. The abdominal bandage should be readjusted as often as it becomes

rumpled or creased, and care should be taken that the abdominal dressing does not

become displaced.

On the fifth or sixth day simple solid food may be allowed, such as bread, toast,

cornstarch, junket, gelatin, and eggs, soft-boiled or poached. At the end of a week

the more digestible vegetables may be added unless flatulency is a symptom. It is

best not to put the patient upon a meat diet until the appetite craves it. The

simpler foods agree much better with patients until the appetite is thoroughly re-

established. ^Yhen digestion is impaired, the aflministration of pepsin and hy-

drochloric acid, or of caroid, is useful. The latter is especially valuable as assisting

in the digestion of milk. Milk frec[uently agrees well with the patient if two or

three grains of caroid is taken with each glass of milk, which otherwise causes

flatulency and discomfort.

The Removal of Sutures.—It is weU to inspect the sutures on the sixth or

seventh day. If the wound has been closed by the tier method, using flne catgut

for the intracuticular suture, this will be absorbed or nearly so on the sixth day,

and can be removed by slight traction. Occasionally it is necessary to cut the suture

after drawing it out half an inch or more. When this has been done, the remaining

portion of the suture is absorbed. If interrupted through-and-through nonab-

sorbable sutures are used, those should be removed around which there is evidence of

irritation, as shown by redness or swelling. When through-and-through sutures are

used it is desirable that they should not be removed before the eighth or tenth day,

unless to prevent suppuration. After the sutures have been removed the region of

the wound should be washed with bichlorid solution (1 : 2000) and a fresh dressing

should be applied and secured in place by adhesive strips. Custom sanctions the

use of sterile powdered boric acid dusted over the wound before the application of

the dressing. It is harmless, but probably of but little value. Should all the

sutures not be removed at one dressing, the same process is to be repeated when the

remaining sutures are removed.

On the tenth day the patient may be permitted to sit up in bed on a bed-rest, to

break the monotony of lying in bed. At the end of three weeks she mav be per-

mitted to sit out of bed for half an hour or an hour. This interval may be increased

in accordance with the patient's strength. Hospital patients may be discharged, as

VOL. I.—33
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a rule, at the end of four weeks. A shorter stay in the hospital is undesirable.

^Vounds do not heal solidly in less than eight or ten weeks, and the longer the patient

is confined to bed the less is the likelihood of subsequent hernia. A relatively long

confinement to bed is also useful in favoring the absorption of inflammatory exudate

which may have followed the operation, and in this way lessening the chances of sub-

sequent trouble from adhesions, or from the breaking-down of the exudate. The

enforced rest cure is also of great value in restoring the tone of the nervous system

in broken-down patients.

At the present time various surgeons are advocating the plan of having patients

leave their beds in a few days—some as early as four or five days, and others as early

as ten days. They allege that the short confinement to bed does not cause the

debility which results from a stay in bed of two or three weeks. It is my belief that

this is a bad plan and will be abandoned because of its ill consequences. It is

negatively bad because many patients, especially gynecologic patients suffering from

septic disease, require long rest in bed and forced feeding to improve their nutrition

and to enable their nervous system to regain its tone; and it is positively bad be-

cause it must predispose to the occurrence of hernia and to a large percentage of

cases of wound suppuration. It is also bad because certain of the later compHcations

of operations will occur after the patient has left the surgeon's care, such as phlebitis,

late suppuration in the wound, cystitis, etc., which should be cured before the

patient is discharged.

The Use of the Catheter.—Patients should be encouraged to void their urine.

Experience has demonstrated that it is impossible to prevent infection of the bladder

in a not inconsiderable percentage of cases if the catheter is employed. The liability

to cystitis increases with the length of time the catheter is used. If the patient

is unable to void her urine, the use of a hot vaginal douche or a hot pack applied over

the vulva or pubes is to be recommended unless contraindicated by the patient's

condition. The administration of sweet spirits of niter, and also of strychnin,

digitalis, and ergotin, is to be recommended when not contraindicated. When cathe-

terization is necessary, the prescribed rules should be observed.

The Pulse.—The character and rapidity of the pulse after abdominal section

vary greatly. Feeble patients having severe operations, especially those ac-

companied by loss of blood or by difficulties with the administration of ether, partic-

ularly the persistence of cyanosis or bronchorrhea, have a rapid pulse at the con-

clusion of operation, varying from 130 to 160. In the absence of compHcations this

rapid pulse-rate drops promptly to 100 or less. Patients in good physical con-

dition having uncomplicated operations may have the pulse-rate slightly, if at all,

accelerated. The character and rapidity of the pulse constitute one of the best

diagnostic and prognostic signs during convalescence. A pulse under 110, of

good quality, is a most reassuring sign, even in the presence of other unfavorable

symptoms, as rise of temperature, vomiting, or tympany. On the other hand, a rapid

pulse of 120 or more is of grave import, especially if accompanied by tympany,

nausea, or rise of temperature. The pulse-rate in cases that are doing well varies

from 80 to 100.
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Temperature.—At the conclusion of an operation the temperature is usually

normal or subnormal. When shock is marked, it may be reduced one, two, or

more degrees. When the reduction is extreme it calls for vigorous stimulation

and the apphcation of external heat. Stimulants administered hypodermically,

such as strychnin, whisky, digitalis, camphorated oil, caffein, and by the bowel,

such as whisky and black coffee, are indicated. When reaction is established

the temperature rises to normal, or slightly higher, seldom exceeding 100° F. during

the first day. On the night of the second day the temperature usually reaches

100.6° F., and in nervous patients 101.2° F. This rise is due to the absorption

of fibrin ferment, of wound secretions, or to purely nervous causes. In uncom-

plicated cases the temperature promptly falls below 100° F. A persistent rise

of temperature indicates local inflammation or septic processes. A rise of

temperature at the end of a week is sometimes due to inflammation in the abdom-

inal wound, and at other times to suppuration of pelvic exudate. A rise of tem-

perature in the third week is frequently due to phlebitis.

Fever is relatively of greater value as a diagnostic than as a prognostic sign

after abdominal section. From the standpoint of prognosis it is of value especially

in connection with the pulse-rate, the general aspect of the patient, and the con-

dition of the gastro-intestinal tract.

The Abdominal Bandage.—It has been customary in the past to advise

patients to wear an abdominal bandage for a year after operation. In thin patients

with firm abdominal muscles it is doubtful if it has value beyond that of reminding

the patient of the operation and of the importance of avoiding heavy lifting, strain-

ing, and violent exertion. In stout patients and those having a protuberant abdo-

men from relaxation of the abdominal muscles it has value in that it takes strain

off the cicatrix by supporting the abdominal wall and contents. Its chief use-

fulness is during the first ten weeks, at the end of which time the wound is well

consolidated. The use of a well-fitting bandage is to be recommended to those

having a protuberant abdomen, and also to those in whom the healing of the wound
is not ideal, including all drained cases, and all those in whom the wound has

been closed by a single row of sutures.

The Care of the Patient after the Immediate Convalescence.—Intelli-

gent care of the patient until complete restoration to health has been accomplished

is most important. Patients are prone to resume their usual duties at an early

period. This is unobjectionable when the general health and the nervous tone

have not suffered from the local disease, but the reverse is true when the patient

has been an invalid for months, with depraved nutrition, habits of invalidism,

and loss of nervous equilibrium. This is even more true of such patients when
the operation induces the artificial menopause. For such patients prolonged

rest, tonics, forced feeding, travel, and in the more marked cases the rest cure,

are necessary to restore them to health. Judicious advice and information along

these lines will prevent much disappointment on the part of patients and greatly

facilitate their recovery.
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Shock.—The treatment of shock is much the same whether it be due to hem-

orrhage or to the combined influence of traumatism, chilling of the body, the

influence of the anesthetic, or other causes. When due to hemorrhage, the primary

indication is to supply to the circulation fluid to take the place of that which has

been lost. This can be done most conveniently by hypodermoclysis, using normal

salt solution. Tlie same treatment is almost ecjually efficacious for shock when

not due to hemorrhage. In women salt solution is most conveniently introduced

into the cellular tissue of the retromammary spaces. The apparatus necessary

is extremely simple (Fig. 272). It consists of a funnel, six feet of rubber tubing, and

a large hollow needle, which should not be too sharp. Time is

saved by using two needles, which can be attached to the tubing

from the funnel by the use of two pieces of ruliber tubing and a

Y-shaped glass connection. This apparatus should be sterilized

by boiling immediately before it is used. Sterile salt solution at

a temperature of 100° to 105° F. should be poured into the funnel,

which is elevated sufficientlv to enalile tlie solutio]i to run through

the apparatus. The tube is then pinched, so that the apparatus

remains filled with fluid. The solution is introduced by first

grasping the breast and lifting it upward and outward, so as to

draw it away from the chest. The needle is then inserted at the

lower margin of the Isreast and guided into the retromammary

space. Before this is done the skin of both breasts should be dis-

infected with ether, alcohol, and bichlorid of mercury solution.

As a rule, about a pint of salt solution can be introduced into

Fig. 272.

—

Noble's Apparatus for Hypodermoclysis.

each retromammary space. The fluid will run in more or less rapidly, depend-

ing on the elevation of the funnel. The rapid introduction of the solution is to

be deprecated, as it sometimes leads to traumatic inflammation from the over-

stretching of the connective-tissue spaces. When the needle is withdrawn, the

opening should he covered with a pad of absorbent cotton held in place by adhesive

plaster. Other regions which may be utilized for the introduction of salt solution

are the axilla, the retroscapular space, and the buttock. When shock is extreme,

the pulse very rapid and small, and the danger of death from heart failure is urgent,

a more pronounced influence may be secured by intravenous transfusion. The

median, basilic, or any convenient vein may be selected for this purpose. A bandage
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should be applied to the arm moderately tight, so as to facilitate the filling of the

vein with venous blood. In the more extreme cases this is useless, as the circula-

tion is too feeble to bring it about. After the disinfection of the skin an incision

should be made down to the vein, which should be exposed and elevated. The

vein should be incised longitudinally for the introduction of the cannula. The

apparatus for intravenous transfusion is the same as that described, except that

a cannula is substituted for a hollow needle. This should be introduced care-

fully into the vein. Care should also be taken that all air has been forced out

of the apparatus by allowing the salt solution to run through it before introducing

the cannula. The salt solution should l)e introduced slowly, watching the effect

upon the pulse, until about a quart has been introduced into the circulation. The

effect on the circulation is usually marked, the pulse becoming fuller and less

rapid. Occasionally, intravenous transfusion is followed by nervous symptoms,

usually in the form of a marked rigor—a symptom which is not observed after

hypodermoclysis. When sufficient solution has been introduced, the cannula

is withdrawn. The vein should then l)e ligated above and below the incision,

the wound closed, and a suitable dressing applied.

THE SPECIAL MANAGEMENT OF PATIENTS IN WHOM THE ABDOMEN HAS
BEEN DRAINED.

The Glass Tube.—The general principles which control the use or avoidance

of drainage have been considered elsewhere. When the glass tube has been

used alone as a means of drainage after abdominal section, it should receive the

following care: If a tube has been selected which does not project beyond the

abdominal wall more than half an inch at the original dressing, it is surrounded

with the usual gauze dressing applied to the abdominal wound. A layer of cotton

is then applied over the gauze. A piece of rubber dam about one foot scjuare,

perforated in the center, is applied over the collar at the orifice of the tube. A
strip of sterile gauze is inserted to the bottom of the tube itself. A small pad of

cotton is applied over the mouth of the tube and the rubber dam is pinned over

this, so that any discharges may be absorbed and not soil the rest of the dressing.

A large layer of cotton is now applied over the abdomen, and over all the Sculte-

tus bandage is adjusted. If the abdomen is well padded and the bandage is not

too tightly applied, undue pressure is not made by the intra-abdominal end of

the tube upon the intraperitoneal structures, more especially the rectum. On
the other hand, if unfortunately a tube which is too long for the particular case

has been employed, or if the rectum is infiltrated with inflammatory products,

or if the rectum has been damaged during the operation, it is best to allow the

tube to project through the bandage so that the rubber dam is outside instead

of inside the bandage. In either case it is well to adjust a cradle over the patient

to sustain the weight of the bed-clothing. The influence of the tube in causing

perforation of the rectum and fecal fistulse has been debated pro and con by the
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opponents and advocates of glass drainage. This accident may be caused by the

tube when it rests upon the bowel at a given point for a length of time, even though

the bowel be sound. If the tube is rotated at each dressing and slightly elevated,

this must be a very rare accident. Perforation of the bowel is usually due to the

fact that the bowel is not sound, that it has been damaged during the operation,

or that it has been made friable by infiltration with inflammatory exudate, or that

perforation occurs as the result of infection and necrosis of the bowel wall.

In the average case the tube should be drained from two to four times in the

twenty-four hours. The technic of the care of the drainage-tube should be as

foiH^©^^ ^CL- __^©^=

Fig. 273.

—

Glass Drainage-tubes.

rigidly aseptic as that of the operation itself. This applies to the surgeon's hands

and to the instruments and dressings employed. The use of sterile rubber gloves

is especially to be commended. The tube may be conveniently drained in the

following manner: The abdominal bandage is loosened, the superficial cotton

dressing is removed, and the pin is removed from the rubber dam. Next the cotton

which covers the orifice of the drainage-tube, and then the ajauze wicking which

fills the drainage-tube, are removed. With a convenient forceps (Fig. 274) a pledget

of absorbent cotton is seized and passed to the bottom of the drainage-tube, in

this way absorbing any fluid in the lower end of the tube. This process is repeated

Fig. 274.

—

Kelly's Drainage-tube Forceps.

until the fluid is all removed. The tube should be well rotated and slightly elevated

at each dressing to prevent the omentum, the appendices epiploicije, or other

structures, from penetrating the lateral openings of the tube; and also to avoid

continued pressure of the tube at any one point on the rectum. A strip of sterile

gauze previously prepared is then passed to the bottom of the tube. A pad of

cotton is replaced over the orifice of the tube, and the rubber dam is again adjusted

and pinned. The cotton dressing is readjusted, and the bandage is then reapplied.

It is usually possible to remove the tube in from one to three days. This

should be done as soon as the drainage becomes serous in character and is only

sufficient in amount to wet one or two pledgets of cotton. When the tube is

removed, the opening should be closed by tying a provisional stitch introduced
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for this purpose at the time of operation. When the tube has been introduced

because of a wound in the bowel which it has not been possible to close satisfac-

torily, it is best not to remove it before the third day. By this time a wall of lymph

has been formed about the tube. If the bowel breaks down after the removal

of the tube the discharges will usually find their way to the surface through this

channel of lymph.

Certain operators prefer to drain the tube with a suction syrmge instead of

with cotton and a forceps. They use for this purpose a long-nozzled hard-rubber

uterine syringe. A piece of soft-rubber tubing may be slipped over the end of

the syringe nozzle, if preferred. A new syringe is employed for each patient.

It is thoroughly cleaned after being used, and is kept in bichlorid solution until

the tube is again drained. Those advocating this method of draining the tube

recommend that it be done very frequently; at first, as often as every half hour,

and later, as the discharge decreases, at intervals of two or three hours. Those

employing this method, as a rule, do not use gauze wicking.

In cleaning the tube with a forceps and cotton it is desirable at each dressing,

after the fluid has been removed, to clean the tube itself with cotton saturated with

bichlorid solution 1 : 2000. The bichlorid solution scarcely comes in contact

with the peritoneum when used in this way. I am in the habit of using gauze

wrung out of bichlorid solution 1 : 2000 as a wicking to fill the tube after the

first dressing, instead of merely sterile gauze. The investigations of Robb and

Ghriskey' have so clearly shown the liability to infection through the tube

when asepsis alone is depended upon that the use of germicides is indicated,

and, what is fundamentally important, that the use of the glass tube should be

restricted.

In my own practice glass drainage is very rarely employed, and when employed

it is usually in connection with a gauze drain, more especially in suppurative

peritonitis from appendicitis or other cause, in which it is considered easier to

drain the pelvis from above.

The Gauze Drain.—The gauze drain at times acts well as a drain and permits

fluids to escape by capillary attraction into the abdominal dressings. At other

times the gauze becomes impregnated with albuminous material and no longer

serves as a capillary drain. As a result, whatever fluids are present collect in

the bottom of the pelvis. When the discharges escape freely, the abdominal

dressings should be changed at frequent intervals, so as to provide fresh material

to absorb the discharges. Care should be taken to keep the wound and the adjacent

abdominal wall clean and to attempt its disinfection by washing it with bichlorid

solution at each dressing. If the patient is doing well and there is no evidence

of the damming back of fluid by the gauze, it is wise to postpone its removal until

from three to eight days after the operation. If the gauze be removed too early,

the general peritoneal cavity may not be shut ofi' by adhesions, and septic peri-

tonitis may result. As a rule, the earlier the gauze is removed the more difficult

' Johns Hopkins Hospital Bull., July, 1891.
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and painful is its removal, which is an additional reason for delay. When the

removal of the gauze is very painful an anesthetic should be administered.

It is best to remove only a portion of the gauze on any one day. This plan

is less painful for the patient and it entails less risk of breaking up the newly formed

barrier of adhesions which protects the peritoneal cavity. When all the gauze

has been removed, it is well to introduce a strip of gauze entirely through the

abdominal wound into the drainage cavity to serve as a tent after the abdominal

wound is closed. When this is not done, serum which would escape by capillary

attraction along the strip of gauze introduced is hable to become purulent and

lead "to the formation of an intra-abdominal abscess.

The question as to whether or not the abdominal wound should be closed after

the removal of the gauze depends on the conditions present in the particular case.

If the opening is a large one, the patient in good condition, and suppuration not

present in the drainage tract, the wound should be closed with the exception of

a tent. This is done by tying the provisional sutures introduced at the time of

operation. On the other hand, if the drainage tract has suppurated, it is much

better to leave the wound open, packing it lightly with gauze from time to time

until the drainage cavity has become obliterated and the peritoneum entirely

shut off. At this stage, if the wound is large, its closure may be hurried by fresh-

ening its edges and introducing sutures; if small, it should be treated as a gran-

ulating wound until cicatrization is complete.

Owing to the fact that a gauze drain frequently fails to serve the purpose of

removing fluids from the pelvis, it is well to introduce a drainage-tube in connection

with the gauze whenever there is reason to aniicipate free drainage, and especially

when the gauze has been used Ijecause of a damaged bowel, or because of a freshly

suppurative peritonitis. By this combination the gauze serves the purpose of

shutting off the general peritoneal cavity from the localized suspicious territory,

antl the drainage-tube permits of the removal of fluid from the pelvis. By means

of the glass tube, after the removal of the gauze, a rubber tube can be inserted

and the glass tube removed.

In operations upon the uterus and its appendages, when drainage is required,

whenever possible this shoidd be by means of the vagina, an incision being made

through the posterior vaginal wall behind the cervix into Douglas' pouch, through

which the gauze drain can be removed. By this means the abdominal wound

can be closed in the usual way and hernia be avoided. Drainage through the

abdominal wound or through both the abdominal wound and vagina is only required

in extreme cases of suppurative peritonitis.

How to Remove a Gauze Drain.—The facility with which a gauze drain may

be removed depends, in theory, upon the manner in which it is introduced. Gauze

may be rolled loosely after the manner of rolling a roller bandage, and the inner

end left out of the abdominal opening. AYhen this end is pulled upon the inner

layers of gauze are first removed and the portion in immediate contact with the

tissues comes out last. In practice the gauze is apt to become tangled, in which



HOW TO REMOVE A GAUZE DRAIN. 521

case it is necessary to remove it more or less en masse. A satisfactory method

is to use a roller bandage of gauze in successive folds, one end of the fold reaching

the bottom of the cavity to be drained, the other protruding from the abdominal

wound. When strips of gauze have been introduced, the inner strips should be

removed first whenever possible, leaving those in contact with the tissues to be

removed last. This also is often impossible because the strips become tangled,

necessitating the removal of all together. The various strips may be pulled on in

turn to loosen the gauze, and this may be promoted by moistening the gauze with

sterile salt solution, and if very adherent, by adding dilute hydrogen peroxid

solution 1 : 12. Counterpressure should be applied on the abdominal wall, lest

the abdominal wall be elevated by traction and the intra-abdominal adhesions

broken up. Patience and gentleness are most important in preventing this acci-

dent. The confidence of the patent should also be secured, and she should be

urged to restrain the natural tendency to make straining efforts during the removal

of the gauze. The patient's efforts at straining may break up intra-abdominal

adhesions and even cause extrusion of the intestines or omentum. This accident

—the protrusion of the omentum or intestine—is of not infrequent occurrence. It

is best guarded against by leaving the gauze, or at least a part of it, in situ for

from three to five days. When it occurs, the protruded parts must be replaced

and a fresh gauze pack introduced. The accident need not be followed by per-

itonitis. When peritonitis follows, it must be met by reopening the abdomen,

cleansing the affected region by gauze sponging, and the insertion of a gauze drain.

• The removal of the gauze is facilitated if when it is placed in position it is sur-

rounded, at least in part, by rubber tissue, so as to prevent adhesions between the

gauze and the viscera.

When the gauze is very adherent and can only be removed with great difficulty

and with much sufl^ering to the patient, it is best to administer an anesthetic, pref-

erably nitrous oxid, ethyl chlorid, or chloroform.



CHAPTER XII.

THE CELIOTOMY INCISION.

By Charles P. Noble, M.D.

The celiotomy incision is an incision made through the abdominal wall to give

access to the peritoneal cavity. Its usual site is in the hypogastrium near the me-

dian line, but it may be made through any part of the abdominal wall, the more

common incisions being those near the right semilunar line to give access to the

vermiform appendix, and below the margin of the ribs upon the right side to

give access to the liver and gall-bladder region.

The celiotomy incision is called for in all cases in which it is necessary to open

the abdominal cavity for operation upon the abdominal contents, and also in those

cases in which an exploration is necessary for diagnosis.

Preparation of the Abdominal Wall for Celiotomy.—To secure an aseptic

field for the operation the patient should take warm soap and water baths in a

bath-tub for at least two days prior to the operation, and special attention should

be given to the careful cleansing of the abdominal wall. On the morning of the

operation the patient should again take a warm bath, carefully cleansing the ab-

dominal wall with soap and water, after which she should be dressed in clean

underclothing, and the special preparation of the abdominal wall carried out after

she has returned to bed. The abdominal wall should be very thoroughly cleaned

with soap and water and gauze sponges. The hair over the mons veneris and the

short hairs over the central portion of the hypogastrium should be shaved. Special

care should be taken to cleanse thoroughly the folds about the umbilicus. The

abdominal wall should then be scrubbed successively with ether, alcohol, and bi-

chlorid of mercury solution (1 : 1000). At this stage of the preparation the nurse's

hands should be sterilized, and pieces of sterile gauze should be employed with

which to apply the various solutions. A towel should now be soaked in bichlorid

of mercury solution (1 : 1000) and applied moist over the abdomen. This dressing

should be held in place by a Scultetus bandage imtil the patient is transferred to

the operating table.

When the celiotomy incision is to be made in some other region than the hypo-

gastrium, the special preparation addressed to the hypogastrium is omitted, and

this attention is paid to the region in question.

It is the custom of some surgeons, following the practice of McBurney, to apply

a poultice of soft soap on the evening previous to the operation, and to allow it to

remain on until the following morning. The purpose of this poultice is to macerate

522
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the epithelium and to facihtate the disinfection of the field of operation. There

is no evidence that the results secured by this method are better than by the one

already detailed, and as the presence of the poultice is a source of some local dis-

comfort and of more mental uneasiness to the patient, it may be omitted; unless

in a given case, when the field of operation is known to be specially dirty, it may

be employed as an extra means of cleansing. Care should be taken not to wound or

irritate the skin, as there is reason to believe that too vigorous efforts at the mechan-

ical cleansing of the skin promote the occurrence of infection.

The anesthetized patient having been transferred to the operating table, and

the bandage and dressing having been removed, an assistant whose hands have

been previously sterilized should again wash the abdominal wall with ether, alcohol,

and bichlorid solution. This process may very well be preceded by cleansing with

soap and water. Sterile towels or other coverings should be applied adjacent

to the field of operation. In emergency cases, or when the surgeon has reason to

distrust the thoroughness of the preliminary cleansing and disinfection of the ab-

dominal wall, it is well to go through all the steps of the process after the patient

is upon the operating table. In this case the assistant should use sterihzed gauze

sponges and tincture of green soap for the scrubbing process prior to the usual

preparation which has been described. This cleansing and disinfection of the

field of operation should be very carefully and thoroughly done, because the evi-

dence is positive that the best methods of skin disinfection fail to give absolutely

good results. It is well to disinfect the vagina before disinfecting the abdominal

wall. This is done by scrubbing the vagina with soap and water followed by

free irrigation with sublimate solution. This may be omitted in the case of vir-

gins. This preliminary disinfection of the vagina is imperative in all cases in

which vaginal drainage may become necessary.

The median celiotomy incision should be made by rapidly cutting through

the skin, subcutaneous fat, and aponeurosis. These layers of the abdominal wall

contain no structures of importance which may be injured. The incision should

be made slightly to the right of the median line, so that when the aponeurosis is

cut through the right rectus muscle will be exposed. The fibers of the rectus

muscle should be separated with the handle of the scalpel or with the fingers, rather

than divided by the knife. At this stage, if any small vessels are bleeding, they

should be seized with artery forceps, the ligation of such small vessels rarely being

necessary. The preperitoneal fat should now be divided. This is accomplished

by elevating it between two dissecting forceps (or two artery forceps) and incising

it with the scalpel. The peritoneum should be incised in the same manner. The
peritoneum is elevated before its division to minimize the risk of wounding the

bowel (Fig. 275). Care should be taken to seize it lightly with the forceps, lest

the underlying bowel or omentum be grasped.

When the operation is done for a tumor which might cause a displacement

of the bladder upward, special care is necessary to avoid wounding that viscus.

For this reason it is best to open the peritoneum at the upper rather than at the lower
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end of the incision. After the peritoneum is opened two fingers should be inserted,

the abdominal wall elevated, and the peritoneum divided with blunt-pointed

scissors the entire length of the wound.

The length of the incision must vary in different cases. For ventral suspension

of the uterus it need not exceed 4 cm. (Ih in.), whereas in the case of large and

sohd tumors it may be necessary to make the incision extend from the pubes to the

ensiform cartilage. In each case it must be long enough to facilitate the partic-

ular operation in hand.

Fig. 275.

—

Method of Incising the Peritoneum to Avoid Wounding the

Intestine.

The median incision is employed for operations upon

the pelvic organs, for exploration, and for operations

upon the stomach, pancreas, and neighboring organs.

The lateral incision for operations upon the vermiform appendix may be made

in several ways. In operations for chronic appendicitis and for those cases in

which it is believed that no pus is present, the choice of incision lies between the

simple incision, which is best made through the outer border of the right rectus

muscle, and McBurney's. Each of these incisions gives ready access to the field

of operation and also excellent results in the prevention of post-operative hernia.

My own preference is for the simple incision. This is made just within the outer
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border of the right rectus muscle, the center of the incision being a Hne drawn from

the umbihcus through the anterior superior spine of the ihum. It is made in the

same manner as the median incision. For the average case an incision of 5 cm.

(2 in.) is the proper length. This is long enough for convenient work, and may

be readily extended if necessary to overcome special difficulties. When sutured

by the tier method this incision gives a strong cicatrix. A hernia following this

method has never come under my observation (Fig. 276).

Fig. 276.

—

The Lateral Incision.

McBurney's incision is made parallel to the fibers of the external oblique

muscle, and about 2..5 cm. (1 in.) from (within) the anterior superiorspine of the ilium.

The center of the incision is below a line drawn from the iliac spine to the imibilicus.

The skin and subcutaneous fat are incised down to the external oblique, the fibers

of which are split and not cut. The edges of the wound in the external oblique

are strongly retracted to expose the internal oblique. The fibers of the internal

oblique and transversalis muscle are then split and separated and held apart by



526 THE CELIOTOMY INCISION.

retractors. The line of separation through the internal oblique is nearly at right

angles to the primary incision. The transversalis fascia and peritoneum are then

incised in the same direction as the internal oblique—relatively a transverse inci.sion.

The special advantages of this operation lie in the fact that when primary union

is obtained the abdominal wall is scarcely, if at all, weakened, and post-operative

hernia is practically impossible. The peritoneum and the transversalis fascia

are sutured separately with fine catgut. The fibers of the internal oblique and

transversalis muscles fall together when the retractors are withdrawn, and the

layer needs only a few interrupted catgut sutures. The wound in the external

oblique should be sewed with catgut from end to end. The subcutaneous fat

should then be sutured with a continuous catgut suture, and the skin closed with

Fig. 277.

—

McBurney's Incision (Ij in the Skin.

the intracuticular suture.^ McBurney, in a private letter, reports that he has never

seen a hernia following this method (Figs. 277, 278, 279, and 280j.

Reference should be made to the transverse incisions introduced and practised

by Kustner, Pfannenstiel, and Mackenrodt. They resemble each other in having

a transverse or semilunar incision through the skin and fat, but differ decidedly

in their purpose and applicability in practice.

The advantages of the Kustner incision ^ are purely cosmetic. A semilunar

incision, with the concavity above, is made through the fat above the symphysis pubis,

following preferably one of the natural folds of the skin. The upper flap is detached

from the aponeurosis of the external oblique, and then the usual incision is made

' McBurney, Charles: "The Incision Made in the Abdominal Wall for Appendicitis, with

the Description of a New Method," Annals of Surgery, 1894, vol. xx, p. 38.

Mviistner, O.: "Methodik der gynaekologischen Laparotomie," Verhandl. d. deutschen

Gesellseh. f. Gyn. 9. Kongr., 1901, Bd. ix, S. 580.
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through the aponeurosis, rectus muscle, and peritoneum, parallel to the fibers of the

rectus muscle. The incision has the advantage that when healing takes place and

the pubic hair grows again, the scar is hidden partly by the natural folds of the skin

and partly by the pubic hair. It has the disadvantage of affording less room if the

necessities of the operation require a longer vertical incision than is at first anticipated,

and that, because of the location of the wound and the greater difficulties of main-

FiG. 278.

—

McBuhnet's Incision (II).

Skin retracted, exposing the external oblique muscle and its aponeurosis; the muscular fibers are only found
in the upper half of the exposed area. The division is made in the line indicated by the separation of the fibers

in the figure.

taining an occlusive dressing in position, infection and suppuration in the fat are

more likely to occur.

The Pfannenstiel incision ' originally was made through the skin and fat, as

in the Kiistner incision. More recently, and especially in cases in which it is ex-

pected that considerable room will be needed, the incision is made at a higher level

and more directly transverse instead of semilunar. The incision through the fat

' Pfannenstiel, J.: "Ueber die Vortheile des suprasymphysaren Fascienquerschnitt fijr die
gynakologischen Koliotomien zugleich ein Beitrag zu der Indikationsstellung der Operationswege,

"

Samml. klin. Vortr., Leipzig, 1900, Nr. 268, S. 173.5.
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and skin is made between the outer borders of the recti muscles. All bleeding vessels

in the fat and skin are now carefully ligated. A transverse incision is made through

the aponeurosis extending between the outer borders of the recti muscles. The

aponeurosis is then detached from the recti muscles both above and below the in-

cision, and all bleeding points are ligated. The recti muscles are now separated and

the peritoneum is opened as in the classic median celiotomy incision. The de-

FiG. 279.

—

McBuhney's Incision (III).

Showing the skin with the external oblique muscle retracted, and exposing the internal oblique, which is

also slightb' drawn apart in the direction of the incision about to be made, exposing the transversalis muscle

below. The fibers are divided where they are longest. The important point at this stage of the operation is

to avoid injury to the nerve-trunks readily found crossing the upper and lower portions of the field. An injury

to the muscular or cutaneous liranches of the twelfth nerve is followed by muscular paralysis or by an anesthetic

area over the zone indicated. Injury to the ilio-h3']jogastric nerve, seen just above the iiio-inguinal, prodtices

similar disturbances in the lower zones <jf the rectus and the skin. The arrangement shown is that most commonly
found.

tachment of the aponeurosis from the recti muscles must be sufficient to afford the

necessary room for the vertical incision. The wound is closed in the following

manner: The peritoneum is sutured with a continuous catgut suture. The recti

muscles are sutured with a continuous catgut sutin-e. The aponeurosis is sutured

with a continuous catgut suture. The incision through the skin and fat is then closed

with interrupted sutures of silkworm-gut. The advantages claimed for this method
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of opening the abdomen are: that the upper flap of skin and fat affords a certain

protection to the intestines during the operation; that less lateral retraction is re-

quired to expose the contents of the pelvis, because of the division of the resisting

aponeurosis ; and last, but most important, that post-operative hernia is less apt to

occur than by the classic incision, the ground for this expectation being that the recti

muscles are of positive service in taking tension off the wound through the aponeuro-

sis, whereas in the classic incision they can have no such function. Pfannenstiel

Fig. 280.—McBhrney's Incision (IV).

Showing the excellent exposure of the cecum and structures adjacent to the appendix. The size and posi-

tion of the opening can be materially altered to meet changing conditions, such as an abnormally placed appendix,

by traction in one or another direction.

claims almost perfect results in the avoidance of hernia. The method affords a good

exposure of the pelvic contents for all operations requiring a moderate amount of

room. It is not adapted to operations upon large solid tumors.

The Mackenrodt incision ' is employed in the radical operation for cancer

of the uterus and is employed because it gives a better access to the field of operation

' Mackenrodt, A.: "Die Radikaloperation des Gebarmutterscheidenkrebses mit Ausraumung
des Beckens," ^'erhandl. d. deutsch. Gesellsch. i. Gyn., 1901, Bd. ix, S. 139.

VOL. I.—34
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and shortens the operation by facihtating its various steps. A semilunar incision

is made directly through the skin, fat, aponeurosis, recti muscles, and peritoneum.

The lowest point of the incision is about 2 cm. above the pubes. In closing the

incision the aponeurosis muscle and peritoneum are sutured with interrupted

sutures of bronze wire sufficiently fine to tie. The skin and fat are then closed sepa-

rately by the same method. A gauze drain of the subcutaneous fatty tissue is placed

at each end of the incision. There can be no question that Mackenrodt's incision

greatly facilitates the operation, as the entire pelvic cavity is accessible, and but little

lateral traction upon the wound

is necessary during the operation

to expose the field. Upward and

lateral traction upon the uterus

is also facilitated in exposing the

depths of the pelvis for opera-

tive manipulation. Mackenrodt

claims that but a small percent-

age of hernise results. The adop-

tion or rejection of the incision

in operating for cancer of the

uterus must depend upon the

operator's estimate of its advan-

tages in facilitating the opera-

tion, as opposed to his estimate

of the ultimate damage to the

functional integrity of the abdom-

inal wall.

After making the abdominal

incision for the purpose of per-

forming a definite operation, it

is frequently desirable to explore

the abdomen before proceeding

with the operation. By this

means the condition of the ver-

miform appendix, the gall-blad-

der, the kidneys, the stomach, the pancreas, and the spleen can be determined

(Fig. 281). Kelly ^ has recommended cutting down upon the gall-bladder in such

cases with the hand within the abdomen as a guide (Fig. 282). The same principle

has long been employed, more especially in making secondary incisions or stab

wounds for the purpose of drainage, most frequently through the loin.

Incisions in other parts of the abdomen are made to meet the necessities of

individual cases, and the same principles are followed.

' Kelly, H, A. : "The Exploration of the Abdomen as an Adjunct to Every Celiotomy," Med.

News, Dec. 16, 1899.

Fig. 281.- -EXPLORING THE GaLL-BLADDER THROUGH THE AB-
DOMINAL Incision (after Kelly).
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CLOSURE OF THE ABDOMINAL INCISION.

The Through-and-through Suture.—The classic method of closing the

abdominal incision is to use a single row of through-and-through interrupted

sutures to close all the layers of the abdominal wall. This method is the simplest

and can be carried out most quickly, and were its results in the primary union of

the wound and in the prevention of post-operative hernia as good as those of other

methods, it would be universally employed. Many surgeons from experience with

it have become convinced that a higher percentage of

suppuration and a much higher percentage of post-

operative hernise follow this method of closing the abdom-

inal wound than that of closing the various layers of the

abdominal wall separately. Under definite circum-

FiG. 282.

—

Incising the Abdomen over the Gall-bladder with the Intra-abdominal Hand Acting as

A Guide and Protection.

s. Exposing the gall-bladder.

stances the through-and-through suture should always be employed (1) whenever

the condition of the patient, owing to feebleness before operation or evidences of

shock during the operation, indicates the necessity for haste; (2) whenever it is

necessary to employ drainage, especially gauze drainage; (3) when there is

reason to expect suppuration in the wound, as, for example, when the sur-

geon is obliged to operate through a region upon which a blister has recently been

employed.
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Fig. 2S3.

—

Correct Method of Passing

THE ThROUGH-AND-THROUGH SuTURE.

The suture forms a circle when tied. Ho-
mologous structures are in apposition.

Silkworm-gut or .silver wire i.s the best material for through-and-through sutures.

The needle should be introduced into the skin near the margin of the wound, and

should describe an arc of a circle when passing through the tissues of the abdominal

wall, emerging through the peritoneum at a point

to correspond with the point of entrance (Fig.

283). The needle should penetrate the opposite

side of the wound in the reverse way. When the

suture is introduced after this method, when tied,

it tends to bring the cut surface of the wound

naturally into apposition, uniform pressure being

made upon the wound at every plane, the special

object being to bring the cut edges of the apo-

neurosis into apposition. The sutures should be

introduced about 9 mm. (^ in.) apart. When tying

them care should be exercised to bring the edges of the wound snugly together with-

out causing undue tension. By this method the various layers of the abdominal wall

will be more or less perfectly approximated, depending upon the accuracy of the su-

turing, the thickness of the alxlominal wall, and the amount of tension in the abdom-

inal wall at the time the sutures are tied. Very far from perfect results are secured

in fat women and in those patients in whom the abdominal wall is tense (Fig. 284).

When gauze drainage is employed, hernia will result in

practically all cases. When a glass drainage-tube is em-

ployed, hernia will result in from .5 to 10 per cent, of cases.

When drainage is not employed, hernia will result in probably

5 per cent, of the cases, being most apt to occur in fat women
and in those in whom infection and suppuration in the wound

take place. The papers of Winter^ and La Torre ^ show that

these statements are conservative as applied to European

practice, and my observations warrant them as applied to con-

ditions in America.^

The Tier Suture.—The percentage of cases in which

suppuration and hernia follow when the through-and-through

suture is employed has led surgeons to seek for a better

method of closing the alwlominal wound. The object of suturing a wound is

to hold its component parts in apposition, so that the normal anatomic condi-

tion may be restored by the healing process. Tliis fact suggested the suturing

of the various layers of the abdominal wound by separate rows of sutures, and gave

rise to the so-called tier suture for closing wounds. The advantage of the method

Fig. 284. — Incorrect

Method.

The suture is passed

nearly parallel to the

edges of the incision. It

acts as a "drawing

string." The edges of

the aponeurosis are not

in apposition.

'Winter, George: "BauchuaUt und Bauchhernie," Verh. d. Deutsch. Gesell. f. Gynak.,

1895, Bd. vi, S. .577.

- La Torre, Felice: " Quel est le Meilletir Mode de Fernieture de I'Abdomen? " Trans. Internat.

Congress of Gyn. and Obstet., 1896, vol. ii, p. 11.

'Bantock, G. Granville: "What is the Best Method of Closing the Abdomen?" etc., Trans.

Internat. Congress of Gyn. and Obstet., 1896, vol. li, p. 3.
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is that the surgeon is enabled to secure the apposition of the various layers of the

wound in their anatomic relations.

The following is the method which I employ :

' The peritoneum is closed with a

continuous No. 1 cumol catgut suture

(Fig. 285). The wound is then care-

fully cleansed with salt solution, and

all bleeding is arrested by pressure

forceps or by ligature with fine cat-

gut. The aponeurosis of the trans-

verse muscles upon one side is sepa-

rated by blunt dissection from the

rectus muscle, and upon the opposite

side the fat is dissected off from the

aponeurosis. A needle armed with

medium (No. 2 or No. 3) chromicized

cumol catgut^ transfixes the apo-

neurosis and muscle at the lower end

of the wound, and then by continuous

suture the rectus muscle is clo.sed.

The peritoneum is caught up l;)y the

needle at several points so as to pre-

vent the formation of a dead space

between the muscle and peritoneum

(Fig. 286). When the upper end of

the wound is reached the needle is

brought out through the aponeurosis,

and then by continuous suture the

under surface of one aponeurosis is

sutured upon the upper surface of the

opposite aponeurosis. Only one knot

is required. This should be made

with a triple rather than with a double

tie.^ By this method of suturing one

aponeurosis is sutured upon the other

as the flap of an envelope is pasted

down. The continuous suture of the

aponeurosis should be reinforced by one or more mattress sutures to take the

strain off the continuous suture.

The subcutaneous fat is closed in one or more layers, depending upon the

'Noble, Charles P.: " Overlapping the Aponeuroses in the Closure of Wounds of the Abdom-
inal Wall," Ann. of Surgery, March, 1906.

^ Chromicized catgut, sterilized by the cumol method, is not absorbed for six weeks.
^ Noble, Chas. P.: "Remarks on the Influence of Technique upon the Results of Closure of

Wounds of the Abdominal Wall," Boston Med. and Surg. Jour., Mar. 8, 1900, p. 237.

Fig. 2S.5.

—

The Tier Sutuhe.

The peritoneum is closed with a continuous suture.

The fat is separated from the aponeurosis on the left

side of the wound. The aponeurosis is detached from the

muscle on the right side of the wound.
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thickness of the fatty layer, No. 1 cumol catgut being used. It is important to

suture the fatty hiyer carefully, as otherwise a dead space is left in which blood

may collect and lead to suppuration. The skin is closed with an intracuticular

suture, using No. 1 cumol catgut

(Fig. 287).

This method is an adaptation of

that which I employed when using

buried silkworm-gut sutures,^ and was

suggested by my own experience with

the use of buried permanent sutures,

and by the work of Edebohls.^ This

method of closing the abdomen will

reduce the occurrence of post-operative

hernia to a small fraction of one per

cent.

Several other methods of closing

the abdominal wound have prominent

advocates. The simplest modification

of the classic method is, after the intro-

duction of the through-and-through

interrupted sutures, to suture the apo-

neurosis with a continuous catgut

suture before tying the interrupted

sutures. This is done to insure the

..||.1jj|-}
accurate coaptation of the aponeurosis.

..fl^B In applying this method care should be

.^ taken to have the interrupted sutures

well drawn through the lips of the

wound and the wound itself as closely

in apposition as feasible. The objec-

tion to the method is the possibility of

including a loop of bowel in one of the

interrupted sutures and strangulating

the bowel when the suture is tied after

This objection is theoretic, as no such case has

Fig. 2S6.

—

The Tier Suture.

The rectus muscle is sutured. The aponeurosis is being

overlapped with a continuous suture.

the closure of the aponeurosis,

been reported.

Another methoil of closing the abdominal wound is to close the peritoneum

with a continuous catgut suture, then to introtluce interrupted sutures including

' Nolile, C. P.: "A New Method of Suturing the Abdomuial Wall in Celiotomy," Amer. Jour.

Obstet., 1897, vol. xxxv, No. 4, p. .507.

'Edebohls, (ieora;e M.: " The Prevention of Hernia after Incision of the Abdominal '^^'aWs,"

Amer. Gyn. .and Obstet. Jour., Jan., 1S93, vol. iii, p. 24. Ibid.: "What is the Best Method of

Making .and Closing the Coeliotomy Incision?" Amer. Gyn. and Obstet. Jour., May, 1896, vol,

viii, p. .561.
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skin, subcutaneous fat, aponeurosis, and muscle. Before these are tied the aponeu-

rosis may or may not be closed with a continuous catgut suture. This method

avoids the possibility of strangulating the bowel by its inclusion in a suture.

When the classic method of closing the wound is employed, it is well to have

each alternate suture include only the skin, subcutaneous fat, and aponeurosis.

This modification of the classic method increases the probabihty of securing

accurate coaptation of the aponeurosis.

The method of using buried permanent sutures was largely employed some

years ago. Silver wire was first

used systematically by Schede,'

in 1887, as a buried suture in

closing the abdominal incision,

and later it was largely em-

ployed in the surgical and in

the gynecologic services in the

Johns Hopkins Hospital under

Halsted and Kelly. In 1892

Edebohls began the systematic

use of silkworm-gut as a buried

suture, and I adopted the meth-

od in the same year." The
method was largely tried by sur-

geons, and the consensus of

opinion is that the permanent

buried suture is not superior

to the absorbable suture, and

its general use has been aban-

doned. Various surgeons re-

ported as much as 10 per cent,

of suppurations with the method,

which led to the infection of the

sutures and required their re-

moval. My own experience with

silkworm-gut as a buried suture

embraced 472 cases, of which

10 suppurated, or 2 per cent. There were 2 post-operative hernise— 1 in the cases

which suppurated, or 10 per cent., and 1 in the 462 cases in which primary union

was obtained, or about one-fifth of 1 per cent. In none of the cases in which

primary union occurred has it been necessary to remove a suture from a delayed

'Schede, M. :
" Ueber den Gebrauch der versenkten Drahtnaht bei Laparotomien und bei

Unterleibsbriichen," Festschrift zur Feier der 70, Geburtages Friedrich v. Esmarch, Jan. 9,
189.3.

^ Noble, Charles P.: "Remarks on the Use of the Buried Permanent Suture in Abdominal
Surgery," Amer. Gyn. and Obstet. Jour., Dec, 1896, vol. ix, p. 757

Fig. 287.

—

Introducing thi: Intracuticuj.ar Suture.

Excepting thin subjects, tlie fatty layer should be sutured before

closing the skin wound.
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suppuration. In spite of this favorable experience I have abandoned the per-

manent buried suture, and use only catgut to close the abdominal wound.

DRESSINGS.

^Yhen the wound is closed the towels or other coverings are removed from the

patient, the wound and adjacent surfaces are washed with bichlorid of mercury

solution to wash away blood-stains, and the dressing is applied. The dressing

consists of gauze wrung out of bichlorid of mercury solution 1 : 2000. Over this

is applied a layer of absorbent cotton, and the whole dressing is held in place by

several strips of adhesive plaster. Over all is applied a Scultetus bandage. The

moist sublimate gauze promotes asepsis of the wound by acting upon any germs

which may be present upon the skin surface when the dressing is applied. After

several hours the gauze becomes dry and fills the function of dry gauze. Over

nine years' e.xperience with this dressing has shown but 2 per cent, of suppurations;

the exact fractional percentage varying Ijut slightly from year to year. The only

objection to the dressing is that rarely it produces irritation and pustulation in the

skin, most commonly in blondes with tender skin. It is very important that the

dressing shall be held firmly in place to protect the woiuid from infection. The

adhesive straps should be carefully applied with this object in -sdew, rather than to

support the abdominal wall witli the straps; hence both the upper and the lower

strap should extend beyond the dressing, and fix it firmly to the skin.

Various other forms of dressing are in favor, especially the simple, dry, sterile

gauze and silver-foil as employed Ijy Halsted and Kelly. ^Metallic silver is said

to possess positive antiseptic power, and it is on this ground that it is recommended.

The moist sublimate gauze is to be preferred, as it possesses the good c[ualities of the

other dressings and is superior to them as a germicide.



CHAPTER XIII.

OPERATIONS FOR RETRODISPLACEHENT AND PROLAPSE OF THE
UTERUS.

Shortening the Round Ligaments.

By Charles P. Noble, M.D.

By shortening the round hgaments of the uterus is meant the shortening of

these structures, by any one of various operations, either in the inguinal canals or

within the abdomen.

History.—The operation which has been done most frequently in the past is

known as the Alexander operation, because it was perfected and popularized

by W. Alexander, of Liverpool.^ The typical Alexander operation is performed

by finding the outer end of the round ligament at the external ring, drawing the

ligament through the inguinal canal until sufficiently shortened, and then fasten-

ing the end. This operation has been modified by others, who have laid open the

inguinal canal as a part of the technic. Like most discoveries in medicine, the work

of Alexander, while original with himself, was anticipated )>y the work of others.

Alquie, of Montpellier, France, appears to have been the first who conceived the

idea of shortening the round ligaments to correct downward and backward displace-

ment of the uterus. He called the operation "utero-inguinoraphie."^ He per-

formed the operation only upon animals and in the dissecting room, never upon

a living woman. A commission from the Academie de Medicine, composed of

Baudelocque, Berard, and Villeneuve, was appointed to consider Alquie's proposal,

and condemned it in toto. The proposal met with favor from Aran,^ who never

carried it into execution.

The first to attempt the operation upon a living woman was Deneffe, in 1864,

but it was a complete failure, neither ligament being found.

^

Alexander's first operation was performed December 14, 18S1. Adams operated

first, unsuccessfully, in February, 1882, but he had previously both practised and

taught the operation on the cadaver and recommended it to his classes. For these

reasons the operation is frequently called the Alquie-Alexander-Adams operation.

The typical Alexander operation, or its modification involving the opening

of the inguinal canals, is applicable only to women having normal uterine appen-

' Alexander, W.; "A New Method of Treating Inveterate and Troublesome Displacements
of the Uterus," Med. Times and Gaz., London, 1882, i, ,327.

^ Alquie: "Memoire sur une nouvelle methode pour traiter les divers deplacements de la ma-
trice," Bull. Acad, de med., Paris, 1840-41, Tome vi, p. 22.3.

^Aran: "Maladies de I'uterus," 18.58, p. 1039.

'Deneffe: " Raccourcissement des hgaments ronds pour la cure de la retroversion, de la

retroflexion, et de la chute de I'uterus," Ann. Soc. de Med. de Gand, 1885, Ixiv, pp. 135-138.

537
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dages and having a non-adherent uterus. In the desire to extend the use of the

principle of tlie operation to women with diseased appendages or having adhesions,

various intraperitoneal operations have been invented, which are known by the

names of their inventors,—Wylie, Dudley, and Mann. These operations con-

sist in suturing the round ligaments to the uterus, or in folding the intra-abdominal

portion of the round ligament upon itself in various ways. The general consensus

of opinion, is that this type of the operation is a failure, and it has therefore been

abandoned. Goldspohn' attempted to extend the field of the operation by opening

Fig. 288.

—

Gilliam's Operation.

Method of drawing round ligaments througli tiie anterior abdominal wall.

the abdominal cavity at each internal ring, performing whatever intraperitoneal

operation was indicated, and completing the operation by shortening the round

ligaments.

Webster and Baldy^ conceived the idea of shortening the round ligament by

' Goldspohn, A.: "The Serviceability of the Alexander Operation in Aseptic Adherent Retro-
versions of the Uterus, when Combined with Liberation of it and Resection and Suspension or

Removal of Adnexa through the Dilated Internal Inguinal Ring," Med. Record, 1898, vol. liv.

p. 509.

^Webster, J. Clarence: "A Satisfactory Operation for Cert.ain Cases of Retroversion of the
Uterus," Jour. Anier, Med. Assoc, Oct. .5, 1901. Baldy, J. M. : "Retrodisplacements of the Uterus
and Their Treatment," New York Med. Jour., 1903, No. 2, p. 167.
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piercing the broad ligament beneath the Fallopian tube, seizing the round ligament

and drawing its free portion through the opening in the broad ligament and suturing

it to the posterior surface of the uterus at or about the level of the internal os. Both

Webster and Baldy report good results from this operation, and it has been done

to some extent by others. Upon theoretic grounds it combines all of the bad

points of the various operations for retroversion: (1) It depends for its strength upon

the poorest portion of the round ligament—that contained within the inguinal canal;

(2) it depends for its permanent success upon the formation of intraperitoneal adhe-

sions between the round ligament and the posterior surface of the uterus; (3) it

is not anatomic in that it fastens the round ligament behind the uterus and at

a point at least 2 cm. below

that intended by nature.

Gilliam^ proposed to

shorten the round ligaments

by making an abdominal sec-

tion, separating the fat from

the aponeurosis of the external

oblique, making an incision

through the aponeurosis upon

each side of the central inci-

sion, passing an instrument

directly through the anterior

abdominal wall, including the

peritoneum, and then seizing

the round ligament (or a pro-

visional ligature embracing

the round ligament) at a point

about two inches distant from

the horn of the uterus and then

drawing the round ligament

through the anterior abdomi-

nal wall and suturing it to the aponeurosis of the external oblique. Gilliam received

the suggestion for his operation fromFerguson, who, in 1899, proposed to suspend the

uterus by suturing the proximal third of the round ligament to the anterior abdomi-

nal wall.^ Gilliam's operation has in its favor its simplicity and the fact that the best

portion of the round ligament, namely, that next the uterus, is utilized in drawing

and holding the uterus forward (Figs. 288, 289). Also, as the ligaments traverse

the peritoneal cavity in a straight line from the horns of the uterus to the anterior

abdominal wall, this fact mves the ligaments an additional mechanical advantage

as a support over the anatomic course of the ligaments, which is that of a curved

' Gilliam, D. Tod: "Round-Ligament Ventrosuspension of the Uterus: A New Method,"
Amer. Jour. Obstet., 1900. vol. xli, No. .3, p. 299.

' Ferguson, Alex. H.: "Preliminary Report of Anterior Transplantation of the Round Liga-
ments for Displacements of the Uterus," Jour. Amer. Med. Assoc, Nov. 18, 1899, p. 1275.

Fig. 289.

—

Gilliam's Operation.

Method of faatening the round hgaments external to the aponeurosis.
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line. The theoretic objection to Gilliam's operation is that as each round liga-

ment traverses the peritoneal cavity, the anterior portion of the pelvis is divided

into three segments, any one of which may act as a pocket in which the bowel

may become caught, producing obstruction.

This obvious disadvantage of the Gilliam operation led Simpson, in 1902, to

propose the retroperitoneal shortening of the round ligaments, at the meeting of

the Southern Surgical and Gynecological Society.' At the same meeting Ferguson ^

and George H. Noble ^ read papers describing their methods of shortening the round

ligaments by means of abdominal section and fastening the ligaments to the an-

terior wall of the abdomen.

Since 1902 various men have modified the procedure, which at the present time

has a satisfactory technic and good immediate results; but sufficient time has not

elapsed to test its merits completely as an alternative to the Alexander operation

on the one hand or to suspensio uteri upon the other.

THE EXTRAPERITONEAL SHORTENING OF THE ROUND LIGAMENTS-THE
ALEXANDER OPERATION.

The extraperitoneal shortening of the round ligaments is indicated for the cure

of retroversion of the uterus in those cases in which the uterine appendages are

healthy and in which the uterus is freely movable—in other words, in those cases

in which the retroversion of the uterus is not complicated by pelvic peritonitis or

its secondary results. It may be performed also in certain cases of prolapse of

the uterus in combination with the necessary plastic operations described elsewhere.

When performed as one of a series of operations for the cure of prolapse of the uterus,

it is most appropriate for the cure of cases of partial prolap.se in young women of

child-bearing age, because, as will be shown later, it causes no interference with

the progress of pregnancy or labor. On the other hand, it is not so satisfactory as

either suspension, or ventrofixation of the uterus for cases of complete proci-

dentia; because it does not secure so marked an elevation of the uterus, nor does

it afford as good support in preventing a recurrence of the prolapse. Hence,

for women who have passed the child-bearing age it is inferior to ventral fixation

in cases of procidentia.

For a further consideration of the questions involved, the reader is referred to

the chapters upon Ventral Suspension of the Uterus, and Procidentia Uteri. For

a consideration of the various problems entering into procidentia uteri, the reader

is referred to the chapter on Prolapsus Uteri. For a consideration of the anatomic

questions involved, and for the philosophy of the support of the pelvic viscera, the

'Simpson, F. F.: "Intraabdominal but Retroperitoneal Shortening and Anterior Fixation

of the Round Ligaments for Posterior Uterine Displacements," Trans. Southern Surg, and
Gynec. Soc., 1902, vol. xv, p. 223.

^ Ferguson, Alex. H.: "Anterior Transplantation of the Round Ligaments for Displacements
of the Uterus," ibid., p. 212.

'Noble, George H.: "Intramural Extraperitoneal Anchorage of the Round Ligament for

Posterior Displacement of the Uterus," ibid., p. 217.
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reader is referred to the section dealing with the anatomy of the pelvic floor in the

chapter on Perineorrhaphy, page 390, and to the chapter on Procidentia Uteri

(hernia of the pelvic contents), page 419.

Conditions for Which the Operations May Be Performed.

Retroversion and Retroflexion of the Uterus.—By retroversion of the uterus

is meant that the uterus as a whole is turned over backward so that the fundus

lies in the hollow of the sacrum. The organ still preserves more or less perfectly

its normal anterior curvature, which can be made out by bimanual examination

or by passing a sound within its cavity.

By retroflexion of the uterus is meant that the uterus as a whole is turned over

backward and that, in addition, the body of the uterus is flexed backward upon

the cervix, which can be made out by bimanual palpation or by passing a sound

within its cavity.

Descensus uteri is associated, as a rule, with both retroversion and retro-

flexion of the uterus. The descensus is caused by one of several factors. In

nulliparae it may be due to the prolonged action of intra-abdominal pressure, which

in cases of retrodisplacement falls upon the fundus itself or upon the anterior wall

of the uterus instead of upon the posterior wall, when the uterus occupies its nor-

mal position of anteflexion. In other cases the descensus is caused by the action

of intra-abdominal pressure in conjunction with the relaxation of the uterosacral

ligaments, which no longer afl^ord the normal support to the uterus. In parous

women descensus may be caused by subinvolution with relaxation of the utero-

sacral ligaments and increased weight of the uterus, in addition to intra-abdominal

pressure. In other cases it may be caused by the loss of support from the pelvic

floor due to lacerations of the perineum.

The causes of retrodisplacement of the uterus are various. It may be

congenital or developmental. It may be due to the combined influence of consti-

pation with impaction of the rectum, which pushes the cervix forward, to overdis-

tention of the bladder, which pushes the fundus backward, and to intra-abdominal

pressure acting continuously, or through the sudden increase of intra-abdominal

pressure Ijrought about by active exertion or lifting or falling from a height. There

is little doubt that this combination of conditions is the cause of retrodisplacement

in a definite proportion of cases. It may be caused by labor, in which the influence

of the tight binder, the increased weight of the pregnant uterus, and subinvolution,

with or without loss of support due to lacerations of the perineum, are the con-

tributing factors. And it may be due to the pressure of intrapelvic tumors which

by their growth displace the uterus backward. Retroversion or retroflexion may
also be the result of traction from inflammatory adhesions due to pelvic peritonitis.

When inflammatory exudate behind the uterus undergoes organization, the resulting

adhesions subsequently undergo contraction and may drag the uterus backward.

The symptoms of retroversion and retroflexion depend not only upon the dis-

placement of the uterus, but also upon the complications in the particular case.
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It is claimed by some authorities that retrodisplacement -per se produces no symp-

toms, and that when symptoms exist they are due to compKcations. There can be no

doubt that the symptoms of uneomphcated retrodisplacement are far less marked

than is true of the complicated cases. Women with good general health and having

a normal nervous system may suffer little or even not at all from an uncomplicated

retroversion; but, on the other hand, uncomplicated retroversion so often causes

severe local and general symptoms that this position of the uterus must be regarded

as a morbid condition requiring treatment for its cure. Moreover, as a result of

retrodisplacement of the uterus, the ovaries are low in the pelvis and tend to become

prolapsed, enlarged from pelvic congestion, and eventually to undergo cystic

degeneration or cirrhotic changes as a residt of their malposition and passive

congestion.

The claim that uncomplicated retrodisplacement of the uterus does not produce

symptoms is not in accordance with my experience. In the great majority of

cases very definite local symptoms are manifest. It is difficult to appreciate the

foundation of the statement, as how can it be possible to know that any considerable

number of women have a retrodisplacement of the uterus without symptoms ?

AVomen who are healthy and who have no discomfort do not consult a physician,

and therefore a diagnosis of retrodisplacement could not be made except in the

comparatively rare cases of sterility. These women consult the physician in

order to learn the cause of sterility, even though they feel well. The usual symp-

toms of retrodisplacement of the uterus are a sense of discomfort in the pelvis,

variously described as a sense of weight, or bearing-down, or pressure. In a certain

proportion of the cases backache, difficulty in defecation, and a feeling of pressure

against the rectum, are complained of. Reflex nervous symptoms are marked

in some of the cases, such as general nervousness, vertical headache, and disturbed

digestion. Hysteroidal symptoms are not uncommon. Menstruation may or

may not be increased in C[uantity and frerjuency. This is also true of leukorrheal

discharge. These symptoms may be due to complications even more than to the

displacement itself. Dysmenorrhea is not a common symptom of uncomplicated

retrodisplacement and is more apt to be present when the displacement interferes

markedly with the circulation in the uterus and ovaries. When the retrodis-

placement is complicated by laceration of the cervix, by infection of the endo-

metrium, by loss of support of the pelvic floor, or by salpingitis, etc., the symptoms

become manifold and are due even more to the complications than to the displace-

ment.

The diagnonis of retroversion and retroflexion of the uterus is best made

by means of bimanual examination. The cervix is found in its normal position

or more commonly low in the pelvis. Upon making bimanual pressure in front of

the cervix, the two hands are easily brought together, showing that the corpus

uteri is not in its normal position. By palpating more deeply in the pelvis along

the posterior wall of the cervix, the uterus is recognized in the hollow of the sacrum

either retroverted or retroflexed. The diagnosis can also be made by means of the
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uterine sound, but this method of diagnosis presents so many disadvantages that

it should not be employed ; first because it is unnecessary, and second because it is

dangerous. The sound should never be used unless it is first determined that the

uterine appendages are free from disease, and any physician who is capable of making

this diagnosis is also capable of making the diagnosis of retrodisplacements of the

uterus by the bimanual method. Not only should the diagnosis of the position of

the uterus be made, but also the condition of the perineum, the vagina, the cervix,

the Fallopian tubes, and the ovaries should be determined, as the proper treatment

of the individual case depends upon the condition of these contiguous structures.

Indications for Operation.—In the chapter upon Medical Gynecology the

indications for local treatment as compared with operative treatment are discussed

fully. The extraperitoneal shortening of the round ligaments is indicated in un-

complicated cases of retroversion and retroflexion of the uterus in the majority

of cases. The exceptions are the rare cases in which the malposition causes no

trouble and, more especially, in recent puerperal cases in which the use of the

pessary promises good results. Treatment by the pessary is also to be preferred

in certain young matrons of child-bearing age in whom the pessary maintains

the uterus in its normal position and can be worn with comfort. The extraperi-

toneal shortening of the round ligaments is also indicated in all cases of retrodis-

placement of the uterus in which the tubes and ovaries are healthy, in which no

intraperitoneal adhesions exist, and in which it is necessary to operate for the repair

of a laceration of the cervix or perineum. It is poor judgment to subject a woman
to such operations and then depend upon the pessary to maintain the uterus in

its proper position, when the cure of all the associated lesions can be effected by

adding the shortening of the round ligaments to the plastic operations.

When the retrodisplacement of the uterus is complicated by disease of the

uterine appendages or by intraperitoneal adhesions, extraperitoneal shortening

of the round ligaments is contraindicated. In such cases the abdomen should be

opened, the complications dealt with as may be necessary in the particular case;

and when one or both uterine appendages can be saved, the retrodisplacement

should be cured by means of intraperitoneal shortening of the round ligaments or

lay suspensio uteri, as may be indicated in the particular case.

The lack of confidence in the Alexander operation expressed by certain authori-

ties is due to the uncertainties of diagnosis. It is claimed by some that this uncer-

tainty is so great that they do not feel confident that in any case sufficient disease

of the uterine appendages or else adhesions may not be present as to render the

Alexander operation either inadequate to efi'ect a cure or positively dangerous.

In my own experience there has been no difficulty from this source.'

'Noble, Charles P.: "Alexander's Operation," Amer. Gynaec. and Obstet. Jour., 1899, May;
"Remarks on the Influence of Technic upon the Results of Closure of Wounds of the Abdominal
Wall," Boston Med. and Surg. Jour., March 8, 1900; "The Treatment of Retrodisplacements
of the Uterus," Trans. Lackawanna County Soc, 190.5, Scranton.

Edebohls, Geo. M. : "Shortening the Round Ligaments," Amer. Gynsec. and Obstet. Jour.,
Dec, 1896.
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The Alexander operation is indicated especially in single women and in married

or nuUiparous women who furnish no evidence of infection either from gonorrhea

or in childbirth. When a careful bimanual examination, corrected by a reexamina-

tion under anesthesia when the patient is upon the operating table, does not furnish

any evidence of disease of the appendages or of intraperitoneal adhesions, and when

the patient is either a virgin or furnishes no history of infection, the risk of error is

so slight that it can be disregarded. All that is necessary is care in the selection

of cases and the exercise of common prudence in rejecting the Alexander operation

in favor of celiotomy in those cases in which there is a reasonable doubt about the

diagnosis.

Technic of the Operation.—The same preparation for the operation is re-

c[uired as for celiotomy. The surgical anatomy of the operation is the same as

for inguinal hernia, and the landmarks are the spine of the pubes and the ante-

rior superior spine of the ilium. An incision about 5 cm. in length (2J in.) is made

from the spine of the pubes in the direction of the inguinal canal—that is, a little in-

ternal to a line between the spine of the pubes and the anterior superior spine of the

ilium. The incision is made through the skin, subcutaneous fat, and superficial

fascia, down to the fibers of the external oblique. At this stage and throughout the

operation all bleeding points must be seized with forceps, and when of any size the

vessels should be ligated with light-weight catgut. If care is not taken to keep the

wound dry and free from blood, the tissues become blood-stained and it is very

difficult to distinguish the round ligament, even when it is exposed. This is one

of the cardinal steps in the operation which leads either to success or failure in the

hands of the beginner. When the glistening fibers of the external oblique are ex-

posed, it is well to detach the superimposed fat from the external oblique throughout

the length of the incision and laterally for about 1 cm. The external ring should

be recognized either by sight or by feeling it with the index-finger just above the

spine of the pulies, when the pillars of the ring are caught up upon each side with

dissecting forceps. The decussating fibers and the connective-tissue attachments

of the parallel fibers of the external oblique are now divided with a knife in the

direction of the fibers of the external oblique. In other words, these fibers are split

from the external ring to about the position of the internal ring. The external

oblique should now be retracted by means of sharp retractors containing three

or four teeth, and the retractors should be held throughout the succeeding steps

of the operation so as to expose the inguinal canal. At this stage and throughout the

operation, if any bleeding occurs, it should be stopped at once by seizing the points

with an artery forceps or by means of a ligature. The inguinal canal, being now

exposed, should be laid completely bare by detaching the internal obfique muscle

from Poupart's ligament by means of the finger or a bhmt instrument.

The round ligament should now be looked for and at the same time the ilio-

inguinal nerve should be recognized in order that it may be drawn to one side and

not injured in the subsequent steps of the operation. If the round ligament is not

seen, the outer border of the internal oblique muscle should be rolled in toward the
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median line, which procedure, as a rule, exposes the round ligament, which normally

lies just within and beneath the outer border of this muscle. If seen, the ligament

should be caught with an artery forceps and gently drawn upon until the

reflection of the peritoneum is seen, when the peritoneum is detached from the

round ligament by means of pressure with gauze, the round ligament being drawn

upon until it is sufficiently shortened. If the peritoneum is opened, which will

happen in about one-third or one-half of the cases, the rent in the peritoneum

should be sutured with fine catgut.

Should there be difficulty in finding the round ligament, which is seldom true,

it is best to find the internal ring. This can be recognized in ^-arious ways. Its

location can be marked by finding the epigastric artery, which curves around the

inner border of the internal ring. Usually it is sufficient to pick up the fatty tissue

in the bottom of the inguinal canal about 2 or 2.5 cm. from the spine of the pubes.

By traction upon the fatty tissues, as a rule, the process of fat which accompanies

the round ligament through the internal ring is seen, and when this is drawn upon

the round ligament comes into view. Tracing the ilioinguinal nerve upward will

also, as a rule, indicate the location of the round ligament. By one of these

methods the round hgament can always be found. In my experience, which em-

braces about two hundred operations, the round ligaments were invariably found

in the inguinal canals, with one exception. In this case the ligaments were found

in the internal ring, but instead of passing through the inguinal canals the ligaments

turned upward and outward toward the anterior superior spine of the ilium. The
ligaments were easily recognized at the internal ring, and were drawn out and su-

tured to Poupart's hgament in the usual way. The experience of Edebohls cor-

responds to my own, so that in spite of the statements of some authorities there

need be no hesitancv in saving that the round ligaments can alwavs be found either

in the inguinal canals or at the internal rings.

There are several ways of determining when the round ligaments are sufficiently

drawn out for shortening. With experience the operator is usually able to deter-

mine this point through his muscular sense. Those who are less experienced should

determine the question by^ one of two methods. ^Yhen both round ligaments are

supposed to be sufficiently shortened, the ligaments should be drawn upon alternately

and an assistant should palpate the hypogastrium just above the pubes. If the uterus

is in position, it will be recognized under the abdominal wall and can be felt passing

from one side to the other as the round ligaments are drawn upon alternately. The
question of the degrees of shortening of the ligaments can be determined by noting

whether the uterus moves coincidently with the traction upon the round ligaments.

This will be true if the round ligaments are shortened; that is, if the slack of the

ligament in its curvilinear course through the broad ligament has been drawn out.

When the peritoneum is opened, which happens in from a third to a half of the

cases, the index-finger may be introduced through the internal ring and through the

opening in the peritoneum and the uterus itself palpated. This method is a

part of the technic of Goldspohn, and determines absolutely the position of the

VOL. 1.—35
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titerus. For tlie operator of experience it is nnnecessar}'. AMien both liga-

ments have been sufficiently drawn out, the operation is completed by performing

the Bassini operation for inguinal hernia and having the sutures which attach

Fig. 290,

—

Thb Alexander Operation.

A, Tlie int^uinal canal is laid open; the round ligament is drawn down; the canal is obliterated by suturing the

internal oblique and round ligament to Poupart's ligament. B, Overlapping the external oblique by continuous

suture.

the internal oblic|ue to Poupart's ligament pass through the roiind ligament, so

that the round ligament is attached to Poupart's ligament at the same time that

the inguinal canal is obliterated. The ilioinguinal nerve is located so that it
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shall not be included in the sutures. This procedure is carried out by myself as

follows: A medium-weight chromicized catgut suture threaded upon a full-curved

needle is passed through the external oblique to the inner side of the woiuid at the

level of the internal ring. The needle then passes through the internal oblique,

through the shortened rounfl ligament, and through Poupart's ligament. It then

passes through the internal oblique, the round ligament, and Poupart's ligament, and

again through the same structures, when it is made to emerge through the external

oblique at the external ring. The divided external oblique is then sutured by the

overlapping method, as described in the section upon the Closure of the Celiotomy

Incision (page 53.3; also Figs. 285, 286). "When the upper end of the incision in

the external oblique is reached, the two ends of the suture are tied. The subcuta-

neous fat is closed with a running suture, and the skin with a subcuticular suture.

The method is that of Edebohls, with the exception of the use of the principle of

overlapping the aponeurosis. When both wounds have been sutured, the usual

dressing of gauze and cotton is applied. As the wounds are very low on the abdom-

inal wall, special care must be taken to fix the dressing, lest it become displaced

during the convalescence and thus afford an opportunity for the late infection of the

wounds. It is a popular belief that wounds in the groin, whether for the Alexander

operation or for hernia, are more apt to suppurate than wounds elsewhere. This

belief is due to the careless application of dressings and the failure to secure

their fixation. The dressings should be fixed not only by the usual transverse

straps of adhesive plaster, but the lowest as well as the highest strap should be broad

and should extend beyond the dressing, so that the dressing is fixed not only later-

ally but also above and below. This fixation should be reinforced by means

of a strap which passes around the inner side of each thigh near the trunk and

then upward and outward over the groin to the sides of the pelvis. By this means

the dressing can be fixed securely and the wounds in the groins protected from

late infection.

After-treatment.—This is the same as the after-treatment of celiotomy cases

except that the diet can be made liberal at an earlier period. As soon as the patient's

bowels have moved she can be put upon hquid diet, and upon light soft diet so

soon as her appetite demands it.

Prognosis.—The mortality of the Alexander operation is practically nil. In

my experience there have been no deaths. A death following the Alexander opera-

tion would be due either to a surgical accident, to some medical complication, or

to the accidental infection of the wound.

The prognosis as to the anatomic cure of the patient is excellent. In my
experience there has been one failure and one partial failure in about two hundred

operations. This compares most favorably with the results of suspensio uteri,

m which at least 5 per cent, of relapses are encountered. The results of the opera-

tion as to symptomatic cures are equally good. Some authorities have reported

results far less satisfactory, but these results must have been due to confounding

the symptoms of some neurosis, or the symptoms due to other conditions, with
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those due to retrotlisplaeement of the uterus for whicli the operation is indi-

cated.

There are various secondary questions concerning the operation which are

deserving of consideration and whicli will now be discussed seriatim.

What Shall Be Done when One or Both Round Ligaments are Torn?—
Rupture of the ligament may occur in flrawing the round ligament through the

internal ring. The round ligaments are not always well developed. In a minority

of cases they are f(uite small. This is true in cases of poorly developed sexual

organs, and is more frequently true in women who have never done physical labor

and who have a poor physical development. In certain of these cases the round

hgaments are quite small, and unless great care is taken in drawing them through

the internal ring, they may be ruptured. This accident is more apt to occur when

the operation is undertaken shortly after labor or after abortion. In post-puerperal

cases the ligaments are subinvoluted and very frangible. It is not best to under-

take the operation within six or eight weeks after labor. When one or both liga-

ments tear, the course to be followed must depend upon circumstances. If the

torn end can be caught and drawn out, the operation can be proceeded with in the

usual manner. If the ligament is lost within the aljdomen, it is best to abandon

the operation and to perform either suspensio uteri or intraperitoneal shortening

of the round ligaments.

The Strength of the Round Ligaments.—The amount of traction neces-

sary to rupture a round ligament differs markedly in different subjects. Ede-

bohls states that it varies between 3 and 15 kilograms. The muscular sense

of the operator is the best guide to the amount of traction which can be applied

in shortening the round ligament without rupturing it.

The objection is made to the Alexander operation that the round ligaments

are not sufficiently strong to sustain the uterus in its forward position. Were

it true that the round ligaments were called upon to sustain the uterus in its posi-

tion of anteflexion, this objection would be well founded; but this is not true.

The function of the round ligaments is merely to draw the fundus in front of an

imaginary line into that position which permits the force of intra-abdominal pres-

sure to fall upon the posterior wall, thus converting intra-abdominal pressure

into a conservative instead of a destructive force. It is the constantly acting force

of intra-abdominal pressure which maintains the uterus in its forward position;

and the function of the round ligaments in producing this result, while necessary,

is, after all, of far less importance than the force of intra-abdominal pressure.

Hernia Following the Operation.—Those wlio do not favor the Alexander

operation allege as one of the objections to it that it is followed by inguinal hernia,

and support their contention Ijy references to the reports of hospitals dealing

with the ruptured and crippled. It is true that some instances of rupture follow-

ing the Alexander operation are upon record, but these have been due to faulty

technic or to suppuration. In my own experience, embracing about 200 cases,

no post-operative hernias are known. Edebohls reports one case in which double
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hernia followed pregnancy subsequent to the Alexander operation in lOG opera-

tions. That post-operative hernia should occur rarely or not at all is indicated by

the results reported by surgeons in the cure of inguinal hernia in women by the

Bassini operation. Recurrences are very rare. If the Bassini operation affords

almost perfect results in the cure of inguinal hernia, a priori when performed upon

an inguinal canal which has not been the seat of hernia, the subsequent develop-

ment of hernia would be far less apt to occur than as a secondary result of the

radical cure of inguinal hernia in women.

Pregnancy Following the Alexander Operation.—Edebohls reports IS preg-

nancies occurring in 11 of his 11.5 Alexander operations.^ Of 173 Alexander

operations performed by the author,^ 95 patients were traced; and in these 39

pregnancies were recorded. Three patients were pregnant three times each, and 3

patients were pregnant twice each. In Edebohls' cases there were 2 abortions,

and in mine 9 abortions, making 11 abortions in 57 pregnancies—a ratio not higher

than that which usually obtains.

The only complication noted during pregnancy was a certain amount of tugging

in the groins, caused by the traction of the enlarging uterus upon the shortened

ligaments. In certain women this symptom was quite annoying, in others it

was merely sufficient to attract their notice. No instances of dystocia were recorded.

This experience is cjuite in accord with that published by other writers, and there-

fore it may be assumed that an Alexander operation in no way interferes with

the course of pregnancy or labor.

INTRAPERITONEAL SHORTENING OF THE ROUND LIGAMENTS.

In the history of the operation reference has been made to the operations devised

by Wylie, Dudley, and Mann, in which the round hgaments were folded upon them-

selves or stitched to the uterus, with the object of maintaining the uterus in its nor-

mal position of anteflexion. These operations must be regarded as being of value

from the historical standpoint. Reference was also made to the procedure of

Ferguson, who divided the round hgaments about I-2- inches from the uterus,

and then sutured the proximal end of the round hgaments to the anterior abdominal

wall, perforating the aponeurotic sheath, the rectus muscle, and peritoneum upon

each side of the median line, drawing each round ligament through the abdominal

wall and suturing it to the aponeurosis of the external oblique. This procedure led

to the operation of Gilham, who omitted the step of dividing the round ligaments,

and instead sutured a loop of the round ligament after the manner of Ferguson.

Gilham 's operation has the merit of simplicity, but the fact that it divides the pelvic

cavity into three segments (one external to each roimd ligament and one between

the hgaments), any one of which may serve as a pocket in which the bowel may
' Edebohls, George M.; " Shortening the Round Ligaments," Amer. GynEec. and Obstet. Jour.,

Dec, 1896.

' Noble, Charles P. : "The Treatment of Retrodisplacements of the Uterus," Trans. Lacka-
wanna County Soc, 1905.
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become incarcerated, led Simpson to devise the retroperitoneal shortening of the

round ligaments. This procedure shortens the round ligaments and attaches

the shortened ligaments to the anterior abdominal wall, and leaves but a single

opening into the pelvic cavity. The operation should obviate the possibility of

strangulation of the bowel, provided the uterus does not become attached to the

abdominal incision. This possibility is not merely a theoretic one, as it has

happened once in the experience of Simpson, when not only were the round liga-

ments shortened but the uterus also became suspended from the attachment of

the fundus to the ab<lominal incision. The bowel became caught in one of the

pockets so formed and chronic obstruction resulted.

The retroperitoneal shortening of the round ligaments as proposed by Simpson

has been carried out by various gynecologists in a slightly different manner, so that

the technic of the operation will be described as it is performed by myself, giving

full credit to Simpson for the conception of the principle, and to INIann and 111

for two steps of the operation.

Technic of the Operation.—The preparation of the patient for the operation

is the same as for any abdominal section. The abdomen is opened through the

right rectus muscle a little to the right of the median line. An incision 5 cm.

(2 in.) in length is usually sufficient, but the incision must be made to meet the

necessities in the particular case. Whatever complications are present must be

recognized and dealt with as indicated, by the separation of adhesions, removal

of one tube or ovary, etc. The complications being satisfactorily dealt with, the

operation is proceeded with as follows : One round ligament is caught about 5

cm. from the cormia of the uterus, and a provisional hgature of silk or catgut is

passed under it. This point is about one-third the distance from the cornu of

the uterus to the internal abdominal ring. The round ligament is then caught

at a point half-way between the provisional ligature and the internal ring, and is held

by means of an artery forceps. This point is then sutured to the round ligament at

its junction with the uterus by means of two light silk or chromicized catgut sutures.

This step of the operation correspcmds to a similar step in the operation of Mann.

As a result of these sutures, the uterus is held forward by that portion of the round

ligament which runs through the inguinal canal. The proximal two-thirds of the

round ligament now forms a loop, the middle of which is caught by the provisional

ligature already described. Sufficient traction is now made upon the provisional

ligature to expose the anterior face of the broad ligament, when the peritoneum

covering it is torn through, just below the round ligament. An opening large enough

to admit the index-finger is sufficient. If the operator .stands upon the patient's

right side, the next step of the operation is to open the sheath of the left rectus

nuiscle. A lilunt aneurysm needle is then passed l)etween the aponeurosis of the

external obli(|ue muscle (external sheath of the rectus) and the rectus muscle.

The needle is passed under the sheath of the rectus to the outer border of the muscle.

It then penetrates the rectus and passes beneath the peritoneum to the internal

ring. The point of the needle is then made to follow the round ligament along the
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anterior face of the broad ligament to the rent in the peritoneum already described.

This step of the operation is facilitated by elevation of the anterior abdominal wall

I-f Beck'?/:

Fig. 291.

—

Retroperitoneal Shortening of the Round Lig.\ments.

a, Round ligament at its outer third sutured to the round Ugament at the uterine cornu, malcing a loop of

its inner two-thirds—the first step of Mann's operation; 6, opening through peritoneum on the anterior face

of the broad ligament; r, provisional ligature around the round ligament, about one and one-half inches from
uterine cornu; rf. Deschamp's needle which is passed between the rectus muscle antl the aponeurosis of the tran.s-

verse muscles to the internal ring and then along the round ligament to the opening in the peritoneum at h; the pro-

visional ligature is threaded in the eye of the needle and drawn through to the median abdominal incision; by
traction on the ligature the round ligament is drawn into the wound to be sutured to the aponeurosis.

(elevation rather than lateral traction). When the needle emerges through the

rent in the peritoneum, the provisional ligature is threaded through the eye of the

aneurysm needle and the needle is with-
uund lig. Sutured to aponear.

apone

drawn, bringing with it the provisional

ligature. Traction upon the ligature

causes the loop of round ligament to

pass beneath the peritoneum, across the

anterior face of the broad ligament to

the internal ring, and then beneath the

peritoneum of the anterior abdominal

wall to the outer border of the rectus

muscle, then through the muscle and

between it and the aponeurosis of the

external oblique muscle until it emerges in the abdominal incision, frequently

the peritoneum is dragged in front of the round ligament and must be sepa-

The

292.

—

Rktropkritone VT, Shortening of the
Round Lig.\mfnt5.

round ligament is sutured to the under surface

of the aponeurosis of the transverse muscles.
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rated to permit its retraction. The loop of round ligament is now sutured to the

under surface of the aponeurosis of the external oblique by continuous or inter-

rupted sutures of chromicized catgut. Two sutures usually suffice. This step of

the operation is borrowed from Ill's modification of the typical Gilliam operation.

The operator shoidd then pass to the opposite side of the patient and shorten the

right round ligament in a corresponding manner. The abdominal incision is then

closed. Figs. 291, 292, and 29.3 very clearly illustrate the steps of the operation.

The various methods of shortening the round ligaments within the abdomen

are all too recent for the formation of a final estimate as to their value in compari-

Fir,. 293.

—

Retroperitoneal Shortening of the Round Ligaments,

Schematic view of the operation, showing the artificial position and the points of suturing of the round hgaments.

son with the well ascertained permanent results of the Alexander operation and

of Kelly's operation for the ventral suspension of the uterus. This applies not only

to the permanent anatomic and therapeutic results of the operation, but also and

more particularly to the influence of these operations upon the course of pregnancy

and labor. Theoretically either the Gilliam operation or the retroperitoneal

shortening of the round ligaments should not interfere either with pregnancy or

labor. The round ligaments should develop during pregnancy as they do after

the Alexander operation, and should not lead to dystocia; but sufficient time

has not elapsed for final conclusions upon these points, based upon actual experience.
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Shortening the Uterosacral Ligaments.

By Charles P. Noble, M.D.

By shortening the uterosacral hgaments is meant the shortening of these struc-

tures by folding them upon themselves and fastening the folds with sutures, either

by abdominal section or by vaginal section.

History.—In 1850 Amussat ^ practised obhteration of the space between the

cervix and the posterior wall of the vagina by the application of caustic potash and

the actual cautery to these surfaces and the formation of adhesions between them.

He then tamponed in front of the cervix. This procedure presumably did not in-

volve the uterosacral hgaments, but must be considered in the development of the

operation. In 1883 Herrick ^ modified this procedure by suturing the cervix to

the posterior vaginal wall. This operation was also done by others. In 1883

Frommel ' proposed the shortening of the uterosacral ligaments by the abdominal

route. In 1888 Byford^ mentioned Amussat's procedure. He also reported two

cases of shortening the uterosacral ligaments through the vagina {loc. cit., p. 525).

In 1889 Freund^ shortened these ligaments through the vagina and suggested

it also by the abdominal route. Herrick, Sanger, Hochenegg, Gottschalk, and

Godinho practised the shortening of the uterosacral hgaments through the vagina."

Wertheim and MandF in 1896 shortened both the uterosacral ligaments and the

round hgaments by the vaginal route. Bovee {loc. cit.) and Goffe began short-

ening the uterosacral ligaments through the vagina in 1897. Since that date the

operation has been more or less extensively practised through both the abdominal

and the vaginal routes by many others.

Conditions for Which the Operation May Be Done.—In general the short-

ening of the uterosacral ligament is indicated whenever these structures are over-

stretched. Practically the field for the operation is limited to cases of retrodisplace-

ment of the. uterus and to cases of prolapsus of that organ. For retrodisplacement

of the uterus shortening of the uterosacral hgaments should be combined with

shortening of the round hgaments. For prolapse of the uterus the operation

should be preceded by the necessary plastic operations upon the cervix, the ante-

rior vaginal wall, the posterior vaginal wall, and the perineum, and should be

'Amussat, J. Z.: "Note sur un nouveau moyen de guerie la retroversion de I'uterus," Gaz.
de Med., Paris, 1850, xxi, 1,59.

^ Herrick, O. E.: "Operation for Closing Douglas' Cul-de-sac," Obstet. Gaz., Cincin., Feb.,
1883, vol. vi, No. 2, p. 57.

' FrSmmel, R.: "Ueber operative Behandlung des retroflektirten Uterus," Centralbl.
f. Gynak., Feb. 8, 1890, p. 94.

'' Byford, Henry T.: "Diseases of Women, Medical and Surgical," Phila., 1888, 4th ed., p.
535.

'Freund, W. A.: Centralbl. f. Gynak., July 27. 1889, p. 515.

° Bovfe, J. Wesley: "Operations on the Utero-sacral Ligaments in the Treatment of Retro-
version of the Uterus," Amer. CJynsecology, July, 1902, p. 15.

' Wertheim, E., and Mandl, L. :
" Die Verkurzung der Ligamenta rotunda und der Ligamenta

sacro-uterina mittels Coeliotomia vaginalis anterior," Centralbl. f. Gyniik., May 2, 1896, S. 465.
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followed l)y shortening the round ligaments or by suspensio uteri, or by ventral

fixation of the uterus. For the patliology, etiology, and diagnosis of retrodisplace-

ment and prolapse of the uterus, the reader is referred to the sections treating of

these conditions.

The typical indication for shortening the uterosacral ligaments is found in

cases of prolapse of the uterus with extreme overstretching of the uterosacral liga-

ments, especially when this condition is associated with posterior enterocele.

Contraindications.—The operation for the shortening of the uterosacral liga-

ments being a comparatively recent one, the contraindications to the operation

deserve special consideration. Relaxation or overstretching of the ligaments fol-

lowing labor and superinduced by subinvolution should not be treated by opera-

tion. The use of vaginal tampons and astringent douches, together with the

internal administration of strychnin, digitalis, and ergotin, should bring about in-

volution and effect a cure. For some cases the use of a Smith-Hodge or an Emmet
pessary would be desiralile after the cessation of the tampon treatment.

The results obtained by shortening the uterosacral ligaments are not uniformly

satisfactory. W. ]M. Polk (private communication) reports eight operations for

the shortening of the uterosacral ligaments by the vaginal route, performed be-

tween November 12, 1894, and November 23, 1S9G. His results were so unsatis-

factory that he abandoned the operation. He states :
" Anatomically it appeared to

place the uterus too low; therapeutically it did not offer the relief from the symptoms

which I thought desirable; combined with shortening the round ligaments it cer-

tainly held the uterus anteriorly, but vexatious symptoms appeared in every one of

the cases, the symptoms being much like those which we find in old adhesive in-

flammations about Douglas' cul-de-sac. In at least one case there was partial

obstruction of the rectum." In my own experience, the very cases in which the

operation is most indicated—namely, those of complete prolapse with great over-

stretching of the uterosacral ligaments and detachment of the posterior wall of the

vagina from the rectiun, with or without posterior enterocele—are those in which the

conditions present render the operation difficult or relatively hazardous. This

extreme type of prolapse of the uterus is most often found in elderly women, many

of whom are fat and who take an anesthetic poorly or badly. At the conclusion of the

various plastic operations upon the uterovaginal canal, to add the shortening of the

uterosacral ligaments to a suspension or fixation of the uterus has often proved

unwarrantable because of the condition of the patient. This practical difficulty is

the reason why, after performing the operation a number of times about 1896, it

has been performed but seldom hy myself in the past ten years. The uniformh"

satisfactory results secured by the other methods for dealing with retrodisplace-

ments and prolapse of the uterus also have caused me to shorten the uterosacral liga-

ments but seldom, and to reserve it for cases of unusual overstretching of the liga-

ments with posterior enterocele. The operation has been done recently in the

effort to avoid the performance of suspensio uteri by those who hold unfavorable

views as to the merits of Kelly's operation.
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Operation.—The operation may be done either by abdominal or vaginal section.

The preparation of the patient is the same as for other abdominal and vaginal

operations.

By Vaginal Section.—The operation is best performed with the patient in the

lithotomy position. The cervix is exposed by retracting the perineum with the

Edebohls self-retaining speculum. The cervix is seized with tenaculum forceps

and drawn downward and forward, exposing the posterior vaginal fornix. Bovee

(loc. cit.) thus describes the remaining steps of the operation: "An antero-posterior

incision is made through all the structures of the posterior vaginal fornix except the

Fig. 294.

—

Shortening the Uterosacral Liga-

ments.

The suture a is passed through the ligament one
inch from the uterus, and again about one inch from
the rectum.

Fig. 29.5.

—

Shorti mng the Uterosacral Liga.

MENTS.

A second suture is passed at b. W^hen tied,

sutures o and b usually shorten the ligament suffici-

ently. If not, an additional suture may be passed

nearer to the uterus and to the rectum.

peritoneum, extending approximately from the cervix to the rectum. By careful

dissection the hgaments are brought out plainly to view. Then grasping one of

them with a forceps midway lietween the extreme points to be united and lessen-

ing the traction on the cervix at the same time, the fold of Hgament is brought down
into the vagina. Then a curved needle armed with kangaroo tendon is pa.ssed

through the Ugament at the extreme points noted and another through the loop thus

formed and through the posterior portion of the cervix below the insertion of the

ligaments. AVhen the other ligament has been treated in a similar manner the two
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deep sutures are tied and then the others. The wound is now spread well open

and the two ends of it approximated by a continuous kangaroo tendon suture.

When the wound is closed it appears to have l^een originally a transverse one."

The opening of the peritoneal cavity will facilitate the operation in certain cases

and should add but little to its risk. Catgut or fine silk may be substituted for

kangaroo tendon for suture material.

Bi/ Abdominal Section.—The operation is best done with the patient in the ex-

aggerated Trendelenburg posture. The abdominal incision should be sufficiently

long to facilitate the steps of the operation. The intestines must be removed

from the pelvis and kept in the abdominal cavity by means of gauze packing. The

uterus is held forward and upward by means of a long retractor, traction upon

which puts the uterosacral ligaments upon the stretch and brings them more promi-

nently into view. A fine silk suture is passed through one uterosacral ligament

about 2 cm. from the uterus from without inward and about the same distance

from the rectum from within outward. This suture when tied will usually give

the necessary amount of shortening of the ligaments, but this must be arranged to

suit the particular case. One or more additional sutures are then passed to secure

neat approximation of the slack portion of the ligament. Figs. 294 and 295 afford

an excellent representation of the details of the operation.

Additional operations if indicated in the particular case can now be performed.

The after-treatment is the same as that of other abdominal operations.

Prognosis.—The risk to life of shortening the uterosacral ligaments either by

the vaginal or abdominal route is slight. Combined with plastic operations, short-

ening the round ligaments, or suspensio uteri, it should be followed by a mechanical

cure of retrodisplacement and prolapse of the uterus. The operation has not had

an extensive trial, and therefore the final estimate as to its value must be left to the

future. It is my own opinion that it will prove most useful in cases of procidentia

of the uterus with extreme overstretching of the uterosacral ligaments, with or with-

out posterior enterocele.

Ventral Suspension of the Uterus.

By Beverly M.vcMonagle, M.D.

Definition.—An operation for sustaining the uterus in its normal position by

suturing it to the al^dominal wall, therel)y causing the formation of a fibrous band

3 to 5 centimeters long, and a few millimeters to 1.5 centimeters in breadth, between

the funchis of the uterus on its posterior aspect and the anterior abdominal wall.

History.—In a modest monograph, since become historic, entitled "Hyster-

orrhaphy," read before the Philadelphia Obstetrical Society, Nov. 4, 1SS6,

Howard A. Kelly' described an original operation for deviations and prolapse of

' Kelly, Howard A.: "Hysterorrhaphy," Amer. Jour. Obst., Jan., 18S7, vol. xx, No. 1, pp.
.33^6. Ibul., Jour. Amer. Med. As,soc., Dec. 11, 1886, vol. vii, No. 24, p. 666. Ibul., The Johns
Hopkins Hospital Bulletin, Jan., 1890, vol. i, No. 2, pp. 17-19.
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the uterus. Since that time, although the operation has been variously modified

and named by different operators in this field, yet to Kelly belongs the credit for

the improvements through which the operation has reached its present state of

perfection and which have caused it justly to stand as one of the most frequently

performed and satisfactory of gynecologic operations.

As an originator, equal credit must be given to Olshausen,' of Berlin, who, work-

ing independently, published a paper, October 23, 1886, entitled, "Ueber ventrale

Operationen bei Prolapsus und Retroversio uteri." Kelly performed the first

operation April 25, 1885. At dates earlier than these we find that the idea of

attaching the uterus to the anterior abdominal wall was occasionally carried out

(in conjunction with other abdominal work) by several different operators; it was

never recommended as a distinct operation. Koeberle, Lawson Tait, Miiller,

Schroeder, Hennig, Werth, Keith, von Bardenheuer and Czerny are among those

who reported early cases.

Nomenclature.—The operation, originally named by Kelly " hysterorrhaphy,"

has also come to be known under the names of hysteropexy, ventrofixation,

ventral fixation, suspensio uteri, suspension of the uterus, and ventrosuspension

of the uterus.

The experimental stage of the operation is now past and the time has arrived for

uniformity in nomenclature. Hysterorrhaphy, hysteropexy, and suspension of

the uterus are all too indefinite. They convey the idea of suturing or attaching

the uterus, but fail to specify to what it is attached. Suspensio uteri has the same

fault, besides being a Latin term. In ventrosuspension we have the combination

of a Latin and an English word. Besides the faults in the other terms pointed out

by Edebohls,^ the use of the word fixation in any form as a name for this oper-

ation is to be condemned, chiefly for the reason that the operation as now per-

formed is by no means a fixation of the uterus but- a suspension.

It has become important for statistical studies that a definite and clear distinc-

tion be made between "ventral fixations" and "ventral suspensions" of the uterus.

The name to be preferred for this operation is therefore ventral suspension of the

uterus, combining, as it does, a good English name with an idea of the opera-

tion.

Methods of Operation.—The operative technic has undergone gradual evolu-

tion. At first crude, followed by a considerable number of relapses, and adding

many difficulties to pregnancy and labor, it has now become perfected, so that both

these dangers have been largely overcome.

Kelly in his original article recommended that a continuous or interrupted suture

be passed through each cornu of the uterus and the body be thus attached to the

abdominal wall at points on either side of the incision ; Olshausen in his first opera-

tion made use of the cornua of the uterus and, in his second case, of the round hga-

' Olshausen, R.: " Ueber ventrale Operation bei Prolapsus und Retroversio uteri," Centralbl.
fur Gynak., Sonnabend, den 23. Oktober, 1886, No. 43, S. 698-701.

' Edebohls, Geo. M.: "The Indications for Ventral Fixation of the Uterus," Medical News,
March 14, 1896, vol. hiviii, No. 11, pp. 282-287.
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ments; Sanger' passed two silver wire sutures through the right broad hgament

close to the uterine cornua.

The considerable number of relapses wdiich followed these methods brought

about an endeavor to fix the uterus more firmly against the abdominal wall. ]\Iany

modifications arose. Leopold" adopted the method of scarifying the peritoneum

of the uterus and abdominal wall; others, in order to obtain a firm attachment,

denuded even a larger surface of the anterior uterine wall, at the same time passing

their sutures through the muscle and fascia of the abdominal wall. Olshausen's

present technic is to attach the cornua of the uterus to the abdominal wall with

silkworm-gut sutures liuried at the aponeurosis. He aims at a firm attachment

of the uterus, as does Leopold, who scarifies the fundus and passes sutures through

the entire thickness of the abdominal wall.

All these methods suspend the uterus by bringing its anterior surface against

the abdominal wall. If a fixation is produced, the uterus is held in an unnatural

position and offers a serious obstacle to pregnancy and labor; if a suspension-

ligament forms, as untloubtedly happens in many cases, the uterus is placed at a

great mechanical disadvantage; intra-abdominal pressure constantly exerts itself

against the anterior surface and fundus of the uterus and tends to reproduce the

displacement. A realization of these facts, together with the discovery by Kelly,

Penrose,'' and others, on reopening the abdomen, of the suspension band stretching

from the uterus, in normal position, to the anterior abdominal wall, led to the

present technic of passing the suspension suture through the peritoneum and sub-

peritoneal tissue only, and transfixing the fundus of the uterus a little on its pos-

terior aspect, thus keeping it in a slightly anteflexed position. The force of intra-

abdominal pressure after this technic readily lengthens the adhesion, allowing the

uterus to settle into a normal, easy position, at the same time increasing the ante-

version of the fundus.

Indications.—The operation of ventral suspension of the uterus should not

be resorted to for simple retrodisplacement of the uterus unless the failure of other

and simpler methods of treatment makes it a necessity. Reposition, packing

of the vagina, the use of the pessary, and a resort to plastic work on the perineum,

vagina, and cervix in some cases, should all have been tried and proved futile.

If, after an honest endeavor along these lines, the patient is still tied to the physi-

cian's office with the ailment, or her health is seriously affected, this operation may

be recommended. The following are its more usual indications:

1. A retroflexed uterus bound down by adhesions.

2. A retroflexed uterus with diseased tubes and ovaries. If the adnexa require

complete removal it is better to amputate and remove the uterus insteatl of suspend-

ing it.

' Sanger, M.: "Ueber operative Behandhmf>; der Retroversio-fiexio uteri," Centralbl. fiir

<lynak,, Januar, 1888, Nr. 2, S. 17. Ibvl., Centralbl. fiirOynak., 21 Januar, 1888, Nr. 3, S. 34.

'Leopold, C. G.: "Ueber die Anniihung der retroflektirten aufgerichteten Gebarmutter an
der vorderen Bauchwand," Centralbl, f. Gyn/ik., 1888, No. 11, S. 161.

^ Penrose, Charle.s B.: "A ITterus Removed Eighteen Months after the Operation of Yentro-
suspension," Amer. Jour. Obst., Aug., 1896, vol. xxxiv, No. 2, p. 264.



4
mflfegline

Fig. 296.-THF, Technic of Ventral Suspension of the Uterus.
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3. Prolapse of the uterus and vagina. In these cases a suspension must be

combined with the necessary plastic work on perineum, vagina, and cervi.x, other-

wise relapse will most certainly occur.

4. If, during the operation for shortening the round ligaments, where this pro-

cedure is indicated, the round ligaments unfortunately rupture on one or both

sides, the operation of ventral suspension should be substituted.

5. As pointed out by Edebohls,^ certain cases of uterus unicornis call for

ventral suspension.

Contraindications.— It has been my rule to consider retroflexed or retroverted

non-adherent uteri without diseased adnexa as suitable cases on which to do the

operation for shortening the round ligaments, believing the procedure to be satis-

factory in its results and offering little danger to the child-bearing woman. Ijately

the number of relapses I have seen following the operation of shortening the round

ligaments accord with the experience of Peet," and believing that ventral suspen-

sion statistics from which "fi.xations" have been eliminated will show pregnancy

and labor uninfiuenced, has led me gradually to adopt ventral suspension for many
of these cases. In a woman past the child-bearing age presenting prolapsus of the

uterus, I prefer ventral fixation to ventral suspension, wishing at this period to get

a thicker and firmer adhesion. In cases of retroflexion in which the adnexa are so

diseased as to require complete removal, I believe, as stated before, that the uterus .

is but a useless organ and a frecjuent source of trouble afterward, and therefore

recommend hysterectomy.

Objections to the Operation.—The objections which have been urged

against the operation are

:

1. That the uterus is fixed and held in an unnatural position.

2. That dysuria.is a common and persistent after-symptom, produced either

by pressure on the bladder by the uterus, or from an inability of the bladder to

expand properly.

3. That serious difficulties arise during pregnancy and labor.

The first and second objections cannot hold against a properly performed ven-

tral suspension operation. The adhesion between the uterus and the anterior

abdominal wall soon lengthens into a long, narrow band, permitting the uterus to

reach its normal level in the pelvis, as a rule, two or three months after the opera-

tion. The second objection, that of dvsuria as an after-symptom, I believe to be

more or less theoretic, even before the uterus has had time to seek its normal

level in the pelvis. In my own experience I do not find this symptom complained

of, even after ventral fixations of the uterus, any more frequently than after other

abdominal operations.

Numerous cases have been reported in wliich difficulties have arisen during

pregnancy and labor. On closer examination it will be found that nearly all, if

'Edebohls, Geo. M.: Medical News, March 14. 1896.

' Peet, E. W.: Med. Record, Nov. 12, 1898, vol. liv. No. 20, p. 711.
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not all, these unfortunate complications followed the operation of ventral fixation

and not ventral suspension of the uterus.

Noble ' has collected cases from American sources, and made a careful study

of this subject, but because of the interchangeable u.se of the names "fixation"

and "suspension" of the uterus l)y all operators, he was unable to distinguish

between the cases operated upon by ventral suspension, ventral fixation, or any one

of their many modifications.

Fig. 297.

—

Vkntral Sispknsiox of the Uterus (Kellyl.

Shnwing tlie long, overstretched, artificial ligaments which sometimes form after the operation.

The two cases presenting difficulties during labor in his own practice were

cases of ventral fixation.

It is probable that most of the ca.ses reported in which difficulties were encoun-

tered during labor were cases of "fixation" of the uterus, when we consider that

out of the total number of SOS cases reported, about one-fourth were those of Kelly

—an operator who does ventral suspension only, and who has had but one case

presenting any serious difficulties during labor. This was one of his earher opera-

tive cases in which the uterus was suspended by the ovarian ligaments, and in

which suppuration occurred in the abdominal wall, producing a dense adhesion of

' Noble, Charlos P.: "Suspensio Uteri with Reforencp to its Influence upon Pregnancy and

Labor," Trans. Amer. Gynipc. .A.ssoc., 1896, vol. xxi, pp. 247-268.
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the uterus to the abdominal wall, resulting in a "fixation" instead of a suspension

operation. Dickinson' has reported a case of Cesarean section on a patient in

whom Kelly had done a myomectomy and suspended the uterus. The patient

had a twin pregnancy and a hypertrophied anterior uterine wall obstructing the

pelvis. She died after a Cesarean section simply from shock, without any apparent

cause.

From my own operations of ventral suspension, now numbering nearly 250,

I have never heard of any serious inconvenience during pregnancy and labor.

One of my cases reports the birth of triplets, delivered by a midwife. The

patient's uterus, on later examination, I found to be movable and in good

position.

The conclusions reached by Noble from his collated cases show, first, that the

most serious difficulty during labor is uterine inertia due to an inability of the fixed

anterior uterine wall to expand, with a consequent thinning of the posterior and

lateral walls of the uterus, resulting in an impaired expulsive power; second, the

occurrence, more rarely, of an obstruction to labor from the greatly hypertrophied

anterior wall of the uterine body forming a tumorous mass resembling a fibroid in

the anterior uterine wall and preventing the descent of the fetus by obstructing the

superior strait. The occurrence of either of these serious complications can only

follow a "fixation" of the uterus in which the anterior wall is so firmly held against

the abdomen by a dense adhesion that the uterine wall is unable to expand and the

uterus is prevented from sinking into the pelvis.

In ventral suspension, on the other hand, the uterus is sustained by an adhesion

.3 to .5 mm. long, freely movable and with an ability to expand in all directions during

pregnancy, as shown by Kelly's ^ reported cases.

An important suggestion is made by Noble that in cases becoming pregnant

after ventral suspension or ventral fixation of the uterus an examination should be

made during the progress of pregnancy. If the cervix is dragged up, or if a tumor-

ous mass is felt through the anterior abdominal wall, labor should be induced at

least four weeks before term.

Technic of the Operation.—The high mortality from infection, following any

operation which necessitated opening the abdomen in the past, prevented the per-

formance of a distinct abdominal operation for a condition not of itself fatal. The

most rigid aseptic and antiseptic technic should therefore be followed in the pre-

paration of the patient and by those taking part in the operation.

The nature of the condition for which this operation is done eliminates the ne-

cessity for haste. A week or longer, if possible, should therefore be devoted to the

study and careful preparation of the patient. This should consist of a complete

physical examination, the regulation of rest, diet, the bowels, daily baths, vaginal

' Dickinson, Robert L.: "Pregnancies Following Ventral Fixations, One Ending in Rupture
and One in Cesarean Section," Amer. Jour. Obst., July, 1901, vol. xliv. No. 1, pp. 34-46.

^ Kelly, Howard A.: "Suspension of the Uterus," Jour. Amer. Med. Assoc., Dec. 21, 1895,
vol. XXV, No. 2, pp. 1079-1081.
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douches, and oil-rul)S. Active preparation of the patient is begun two days before

the operation and carried out after tlie plan of all abdominal operations.

The greatest danger as a result of this operation is infection,—not of the peri-

toneal cavity but of the abdominal incision. While infection of the abdominal cav-

ity is extremely rare with our perfected technic, and with the evidently strong re-

sisting power of the healthy peritoneum, infection in the abdominal incision does

occur more or less frequently with the best of operators who perform a large num-

ber of operations. Suppuration in the abdominal incision is particularly unfortu-

nate in these cases, not only because the abdominal wall is weakened and hernia

becomes possible, but because the infection is very liable to extend down the sus-

pension sutures and produce a dense adhesion of the uterus to the abdominal wall,

resulting in a fixation of the uterus rather than the suspension aimed at.

Experience and laboratory experiments leave no doubt that this infection usually

occurs from the hands of the operator or his assistants, or from the skin of the ab-

dominal wall of the patient. The staphylococcus albus, lying in the deeper layers

of the skin, escapes disinfection and acts as the exciting cause in the majority of

cases. The use of boiled rubber gloves by all those taking part in the operation I

consider a great advance, in this operation especially, where vaginal work precedes

the operation and haste may prevent the proper redisinfection of the hands. On
account of the danger of the gloves tearing, the hands should be thoroughly disin-

fected previous to putting them on.

Preliminaries to the Operation.—The patient being anesthetized fether is

preferred), a careful vaginal examination is made under these favorable conditions to

verify the diagnosis and, if necessary, reconsider the choice of operation. The plastic

operations on perineum, vagina, or cervix, when indicated, are now performed.

The importance of this work as a preliminary step to all operations for the re-

lief of displacements or prolapse of the uterus has been strongly insisted upon by

Edebohls.^

If we suspend a displaced or prolapsed uterus and omit to curet its cavity for the

persistent endometritis commonly due to circulatory (hsturbance in these con-

ditions, or if we neglect to repair a cervical tear which prevents proper involution

of the uterus, or fail to remedy a rela.xed vagina constantly dragging upon it, we

leave the suspended uterus in a condition most favorable for relapse. The absolute

necessity of this preliminary work is of the utmost importance for the perfect cure

of displacements and prolapse of the uterus; its neglect in the latter condition is

almost certainly fatal to success.

Steps of Operation.—The vaginal work being finished, the patient is placed

in the Trendelenlnirg position with slight elevation, after a thorough final prepara-

tion of the abdomen has been made. The operator and assistants in the meantime

thoroughly disinfect their hands and put on boiled rubber gloves.

' Edebohls, Geo. M. : "Combined Gynoccological Operations," Amer. .Jour. Med. Science,

Sept., 1S92, vol. civ, pp. 2612-280. Ibid., '"'The Operative Treatment of Complete Prolapsus Uteri

et Vaginae," Amer. Jour. ()li.st., Jul}', 1S93, vol. xxviii, No. 2, pp. 68-74.
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An incision 5 to 6 cm. long is made low down on the abdominal wall, in the

median line, ending close to the symphysis pubis. The fascia covering the rectus

muscle is cut through and the fibers of the rectus separated. I prefer this incision

to that through the linea alba. The peritoneum is opened to the full length of the

skin incision, and its edges are caught with hemostats. The index and middle

fingers are passed through the opening, freeing any adhesions that may be found

around the tubes and ovaries, and delivering each tube and ovary, in turn, through

the abdominal incision for a careful visual inspection. The appendages are sub-

jected to such treatment as may be required, such as igni-puncture, plastic opera-

tions, or complete removal. A wise conservatism should be exercised in deahng

with these organs.

Returning the adnexa to their positions, the two fingers now discover the fundus

of the retroflexed uterus and break up surrounding adhesions, either by cautious

tearing, or, if firm, by cutting. When entirely free, the fingers, hooked behind the

fundus of the uterus, bring it up into the abdominal incision in an anteflexed posi-

tion. This step may be assisted at times when the abdominal walls are thick and

the uterus low down in the sacral curve, by catching either round ligament with

forceps and pulling the uterus with these; at the same time the fingers are used to

elevate the fundus from behind.

The uterus is attached to the abdominal wall with two or three silk sutures.

Rolhng out the parietal peritoneum on one side with the hemostat clamped opposite

the fundus, the first stitch is inserted 1 to 1..5 cm. from the edge of the incision and

emerges 8 to 10 mm. from its insertion. The needle is now carried transversely

through the posterior uterine wall 1 to 2 cm. below and posterior to a line con-

necting the insertion of the tubes into the uterus, including uterine tissue 3 to 4 mm.
in depth. The peritoneum of the abdominal wall on the other side is similarly

transfixed at a point directly opposite the first insertion. The second suture,

pas.sed similarly to the first, is inserted 1 cm. above it in the abdominal wall, and

the same distance below it on the posterior uterine wall. A third stitch is some-

times necessary if the uterus is very heavy and its walls friable, or if there is con-

siderable dragging on the stitches. The stitches are now tied and cut close to the

knots.

An examination of the operation should now show the uterus well anteflexed

and held firmlv against the abdominal wall. The omentum is drawn down under

the incision after the toilet of the peritoneum is completed and before the abdominal

wall is closed.

Closure of the Incision.—The peritoneum and muscle are brought together

separately with a continuous stitch of No. 1 cumol catgut. Interrupted silkworm-

gut sutures, with needles on either end, are passed from within outward, taking in

aponeurosis, subcutaneous areolar tissue, and skin. Before tying the interrupted

stitches the fascia is further reinforced by a continuous suture of No. 1 cumol catgut.

In very thin patients, when a short incision has been made, I adopt the intra-

cutaneous .stitch for the skin, omitting the interrupted silkworm-gut sutures.
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After-treatment.—Except in a few particulars the after-treatment in these

cases is the same as that followed in other abdominal operations. Care should be

exercised in lifting these patients from the operating table to the stretcher and from

the stretcher again to the bed, in order that the suspension sutures shall not be torn

from their moorings.

The bladder should be emptied every three or four hours for the first four days,

either voluntarily or by catheter, and thereafter every four to six hours. Noble has

seen the suspension sutures torn out in two cases from an overdistended bladder.

For this reason he uses a drainage catheter for two days.

The patient should not be allowed to sit up in bed until three weeks after the

operation. She may be carefully turned on her side after the first forty-eight hours

for the relief which this gives.

The abdominal stitches are removed, if intracutaneous, on the tenth day; if

interrupted, on the fourteenth day. If the cervix has been repaired preliminary

to the operation, the cervical stitches should be left four or five weeks to allow good

union to occur between the uterus and the abdominal wall, and care should be taken

in their removal not to drag the cervix. A very slight traction may at this time tear

the uterus from its attachment.

The patient on getting out of l)ed shoidd be supplied with a good abdominal

binder, which should be worn at least six months, and she should be admonished

to refrain from hard work for the same period of time.



CHAPTER XIV.

OVARIOTOMY.

By Alex. J. C. Skene, M.D.

CLINICAL HISTORY AND DIAGNOSIS OF OVARIAN TUMORS.

The growth of ovarian tumors is slow, as a rule. An ordinary cystoma re-

quires about three years to attain what may be called full size, that is, about thirty-

five to forty pounds in weight. Dermoids grow more slowly at first, while glandular

and papillary cystomata grow faster in some cases. In the clinical history of ova-

rian tumor the fact is that subjective symptoms are often absent, the patient being

unconscious of the tumor until it becomes apparent by the increased size of the

abdomen. But, while cases occur without noticeable symptoms, the majority of

patients suffer from some pain and discomfort, and more or less derangement of

the functions of the ovaries, and occasionally some disturbance of neighboring

organs. The symptoms differ in the different stages of the growth of the tumor.

In the first stage, while the tumor still occupies the pelvic cavity, the patient may
have a feeling of fullness in the pelvis, and pelvic tenesmus on standing or walking;

pain is also present in the affected side, the severity of which varies greatly. In

some it is only sufficient to attract the attention of the patient at times, but is not

acute enough to prevent her from performing her ordinary duties. When the pain

is quite severe and accompanied with well-defined tenderness, disabling the patient

to some extent, there is usually some inflammation to account for it. Along with

this there is ordinarily some constitutional disturbance indicative of the local af-

fection. In c[uite a number of cases there is pain in the ovary for a few days at or

just before the menstrual period, or midway between the periods.

It has been supposed that this kind of intermittent pain is due to ovulation

occurring in the morbid ovary. When the pain occurs in the intermenstrual

period, it is presumed to be caused by some imperfection in the maturation of the

ovule; and, when it comes on about the menstrual period, it is probably due to the

process of rupture of the Graafian vesicle. Menstruation is occasionally deranged.

While one ovary is afl^ected, the other may be normal, and, so far as the ovaries

influence menstruation, there is no chans-e, and the uterine fimction goes on in the

usual way. This is sometimes the case when both ovaries are affected. Then it

would appear that while a part of the ovarian tissue is morbid, there still remains

enough that is normal to perform the function and maintain the ovarian influence

upon menstruation.

Ovarian pain at the menstrual period is easily mistaken for dysmenorrhea. Ir-

regularity or suppression of the menses is, I believe, the most common derangement.

56.5
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Profuse and too frequent menstruation occasionally occurs, but either of these de-

rangements may be due to some constitutional condition or uterine affection, which

may accompany the ovarian tumor. When the ovarian tumor attains considerable

size, and is yet not large enough to rise out of the pelvis, it may cause displacement

of the uterus or bladder, and give rise to symptoms peculiar to these displacements.

It is not often that these cause sufficient suffering to lead the patient to seek relief

at the hands of the gynecologist. When the left ovary is the one involved there may
be some disturbance in the action of the rectum.

The important fact still remains that, in the first stage of cystic tumors of the

ovary that are uncomplicated, the symptoms do not afford any reliable guide to

the nature of the affection.

In the second stage the tumor occupies the lower part of the abdomen and is

noticed sooner or later by the patient. If the pedicle is short, the enlargement may
be on one side; usually it is central, or nearly so, when first noticed. As the tumor

increases, the weight and pressure cause discomfort. This is likely to be felt earlier

in those who have not borne children than in those who have. In nullipara the

abdominal muscles do not yield so readily to accommodate the timior. Slight

pains, recurring at intervals, and tenderness are common symptoms, and are usually

due to tension of the cyst wall from rapid increase of the contents. During such

pains the tension of the cyst is evident, and the pain subsides when the cyst becomes

flaccid. If inflammation of the cyst or portions of the peritoneum occurs, there are,

in addition to acute pain and tenderness, some constitutional symptoms, such as

fever, rigors, and, if the inflammation is extensive, deranged digestion, loss of flesh,

and hectic fever may follow. These symptoms indicate inflammation which will

produce adhesions, especially if the peritoneiun is involved; l^ut extensive adhesions

may take place without there having been at any time well-defined symptoms of

circumscribed peritonitis. Obstinate constipation, flatulence, and irregular attacks

of intestinal colic occur when adhesions of the intestine have formed.

In the third stage, when the tumor Ijegins to make strong pressure upon the

abdominal and pelvic viscera, another class of symptoms appear. Deranged di-

gestion, impaired nutrition, difficult breathing, distressing weight, dragging on the

abdominal muscles, together with pain and tenderness, may all supervene. Some

of the symptoms which characterize the first stage disappear in the second, and

often recur in the third. Pressure on the liladder may cause freriuent urination,

and the bowels may become obstinately constipated. Paroxysms of severe pain

in the limbs and abdomen and edema of the legs may occur from obstructed

circulation.

The patient becomes emaciated, weak, and sometimes hectic, but not, as a rule,

cachectic in the benign forms of ovarian tumors.

Physical Signs.—In the first stage the bimanual examination of the pelvic con-

tents is all that is necessary. This gives about all the information which can be

obtained, except in obscure cases where it may be necessary to examine by rectum.

Occasionally, when the parts are tender and resisting, it is necessary to give an an-
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esthetic in order to make a satisfactory examination. The method of searching

for small ovarian cysts in the pelvis is to pass the finger high up laterally and fish

for the ovary from above downward, making the sacrum act the part of the

abdominal hand in a bimanual examination. \Yhere the tumor has obtained

any considerable size, the bimanual touch gives the most satisfactory evidence.

The tumor, caught between the fingers of both hands, can be outlined, and its

character and relations to other pelvic organs ascertained with a tolerable degree

of accuracy.

In the early stage the cyst is usually found on one side of the pelvis, or else in

the sac of Douglas, exactly behind the uterus, or a little inclined to one side. It is

usually soft and slightly yielding to the touch, sometimes globular and smooth of

surface, or else globular in the main, with some irregular projections. These

irregularities are due to the presence of small cysts or a portion of the ovary that

remains normal.

This examination determines the fact that there is a neoplasm, and that it is

possibly cystic, but afi'ords no direct, positive evidence regarding the structure of

the tumor. It is necessary, on this account, to resort to the method of diagnosis

by exclusion.

Diagnosis in the First Stage.—The first question asked when a tumor is found

in the pelvis is, Is it ovarian or not ? There are many affections which present symp-

toms and signs resembling cystic tumors of the ovary. Those which most nearly

approach them in character are dilation of the Fallopian tube from hydrosalpinx,

parovarian cysts when small, extrauterine pregnancy, pregnancy in a bicornute

uterus, small pedunculated subperitoneal fibroids of the uterus, fibroid tumor of

the ovary, and in a less degree pelvic hematocele, pelvic peritonitis, and cellulitis.

Fecal accimiulations in the upper part of the rectum and backward dislocations

of the uterus have also been mentioned as simulating ovarian tumors, but these

can be so easily differentiated that they need only be named in this connection.

Dilatation of the Fallopian tube may be distinguished from a cystic ovary by its

oblong shape ; and sometimes, when the tube is low down in the sac of Douglas, the

normal ovary can be felt above the tube by the bimanual touch. In case the dila-

tation of the tube is due to pyosalpinx, the history will tell of a previous inflamma-

tion, and the constitutional symptoms are usually more marked. In time the ova-

rian tumors will grow and rise out of the pelvis, while in case of a dilated tube there

will not be any great increase in size, but there will be more local and constitutional

disturbance. This difference in the progress of the two affections is the most re-

hable means of differentiation.

Parovarian cysts cannot be distinguished from ovarian when they are small,

unless the ovary can be separated from the cyst, and shown to be normal. Fortu-

nately it is not of great practical importance to distinguish the one from the other.

Extrauterine pregnancy presents signs which are usually typical,—a normal

menstrual course, suddenly interrupted by cessation of the period, followed in a few

weeks by continuous or intermittent bloody discharge, and often accompanied by
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a great deal of pain in the afJected side. An ovarian cyst of corresponding size

would usually be too small to occasion any symptoms. Pregnancy in a uterus

bicornis may be detected by finding the non-pregnant horn, and perhaps the ovary

may be found on the side in question.

What is the character of the tumor discovered ? is the next question in order.

An ovarian tumor is likely to be mistaken for a fibroid of the uterus when it is very

tense and adherent to the uterus by inflammatory adhesions. Here, again, time

will determine, because the ovarian will grow faster than the uterine tumor, and will

show its characteristics more clearly the larger it grows.

A fibroid tumor of the ovary cannot be distinguished from a tense ovarian cyst

at this stage by physical signs, but the history will help materially in making a diag-

nosis, anfl, when the fibroitl becomes large enough to rise out of the pelvis, its

solid character will be easily made out.

IN'Iany cases of fibroma of the ovary are accompanied by an abundance of ascitic

fluid. This phenomenon is rare with benign ovarian cysts or with uterine myomata.

Malignant ovarian tumors, such as cystic adenocarcinomata and cystic sarcomata,

cannot be diagnosticated, when they are small, with positiveness. The same is

true of dermoids, papillomata, and adenocystomata. A dermoid cyst sometimes

has a pultaceous feeling or pits on pressure. Papillomatous outgrowths upon

the surface of an ovarian cyst may occasionally be recognized by palpation through

the vaginal vault. Cystic adenocarcinomata and cystic sarcomata present no

diagnostic characteristics on physical examination, but they are suggested by

accompanying ascites, emaciation, and cachexia. The fluid in the peritoneal

cavity usually contains blood. In doubtful cases this fluid may be examined, as

it aids in a decided way in making a diagnosis.

Pelvic hematocele, pelvic peritonitis, and cellulitis may, after the acute stages of

these affections have subsided, present certain physical signs, which may lead one to

suspect an intraligamentous ovarian tiunor. But the history of such affections will

put the diagnostician on his guard.

Diagnosis in the Second and Third Stages.—By the time that an ovarian

tumor has escaped from the pelvic to the abdominal cavity and attracts attention by

its presence there, it will have attained a size er|ual to that of the gravid uterus at the

fifth month of gestation. In patients of spare habit it may be noticed sooner, but

cjuite as often it escapes notice until a much later period. The physical signs which

are of most value to the diagnostician in the second stage are enlargement of the ab-

domen, especially of the lower portion ; some irregularity in the form of the abdomen,

one side being larger than the other, and the lower being larger proportionately

than the upper; the tumor is well defined and movable in the cavity of the abdomen,

most freely from side to side. It is elastic and fluctuating, the fluctuation extend-

ing through the whole tumor if monocystic, while if polycystic the fluctuation may

be limited to sections of the tumor. The tumor does not change its form to any

extent when the position of the patient is altered, neither does the form of the

abdomen change. It is attached to the pelvic organs, and if drawn up will drag
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the broad ligament and uterus with it; but this is much less true than in the case

of a pedunculated fibroid. The increase in size may be uniform, the two sides be-

ing alike, or one side may be larger than the other, and in some cases there is

an irregularity of outline of the tumor which gives a nodular appearance upon in-

spection which is also apparent to the touch. A tumor large enough to be notice-

able in the abdomen is usually in the center, and when it is eccentric it is because

of adhesions, as a rule.

The irregular outline or nodular appearance is indicative of a multiple or mul-

tilocular tumor. By palpation the tumor can usually be distinctly outlined. This

is always the case, unless the tumor is very flaccid and there is much fat in the ab-

dominal walls, or the bowels are distended, but it is rare that these three conditions

are found together. By grasping the tumor in both hands it can be moved from

side to side in the abdominal cavity. It can be felt sliding about under the abdom-

inal wall. By inspection the mobility can be detected by causing the patient to take

deep inspirations and expirations, which will cause the tumor to move up and down.

The vaginal touch may detect a portion of the tumor in the pelvis or may show that

the round globular mass rests on the pelvic brim. The uterus can be made out, in

a large number of cases, to be normal and not directly connected with the tumor,

although it may be displaced. Beyond this the touch per vaginam only gives valu-

able negative evidence. Palpation also shows that the tumor is clearly outlined

and easily distinguished from the neighboring organs in some cases. Percussion

assists in outlining the tumor when it is not clearly defined to the touch owing to

its flaccid condition.

The consistence can be determined by palpation, whether solid and very hard,

solid and soft, or fluid and fluctuating. If the tumor is a monocyst and is large

enough to touch the walls of the abdomen on both sides, diametric fluctuation can

be obtained if the contents of the cyst be markedly fluid. If the tumor is divided

into several sacs, fluctuation can only be obtained by palpating sections of it. In

case the fluid is semisolid and does not give a clear wave on percussion, fluctuation

may be produced by placing the fingers of both hands upon the tumor some distance

apart and by making pressure with the fingers of one hand, the contents of the cyst

will be pressed under the fingers of the other,—that is, fluctuation by displacement

is obtained.

The fact that fluctuation is limited is most valuable evidence that the fluid is

encysted. Further evidence of this is also obtained by the fact that the tumor does

not change its form when the position of the patient is changed. By turning the

patient first on one side and then on the other, it will be observed that while the

tumor may gravitate to the lower side it does not change its form.

The physical signs of ovarian and other abdominal tumors obtained by ex-

ploratory celiotomy are, of course, peculiar to each. The description of these ap-

pearances may help one to recognize such tumors when seen and felt through the

abdominal wall, but much experience in observation is necessary to tell what a

tumor is when one sees it in the abdominal cavity. The ambitious and rash may
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open the abdomen to make a diagnosis, and be unable to recognize that which they

find.

There are certain affections and conditions which resemble to some extent

ovarian tnmors in the second stage. The chief of these are fat and intestinal flatus;

pregnancy, normal and pathologic; neoplasms of the uterus, such as fibroids and

fibrocysts; distended bladder; fecal impaction; encysted fluid in the peritoneal

cavity, e. cj., in tubercular peritonitis; cysts of the kidney, liver, or spleen; enlarge-

ment and displacement of the spleen, kidney, or liver; cancerous disease of the

ovaries or of any of the abdominal organs, omentum, or abdominal glands; and

parovarian cysts.

I^arge accumulations of adipose tissue in the abdominal wall and omentimi may
suggest the presence of an ovarian tumor, but can be excluded by placing the

hands upon the sides of the abdomen and bringing them toward each other

so as to gather up the walls in a fold and separate them from the viscera, thus

showing the alisence of any tumor. In such cases percussion is of great value; a

normal or tympanitic note is obtained, instead of the flat note found in cases of

ovarian tumor.

Pregnancy, in its normal state, differs greatly from an ovarian tumor in all re-

spects, except the fact that both the gravid uterus and the tumor occupy the ab-

dominal cavity. Still, a number of cases having been reported in which an error

in diagnosis was made leads me to say here that at the present time such a mistake

can only be made through want of knowledge or lack of attention. I need not give

the dift'erential diagnosis between ovarian timiors and normal pregnancy; the symp-

toms and signs of the former have been given, and those of the latter can be found

in any te.xt-book on obstetrics, if not already familiar to the reader, and they are so

very different that by contrast the diagnosis can be made.

Extrauterine Pregnancij.—This usually comes up for diagnosis in connection

with the first stage in the growth of ovarian tumors, as has already been stated. It

is only the abdominal variety which in any way resemble ovarian tiunors in the sec-

ond stage. The signs of a living child in the abdomen are so perfectly diagnostic

that they can hardly be mistaken. In case the child is dead, more difficulty might

be experienced in making a diagnosis. The history of the case and ballottement, or

the ability to move the dead child in the sac, will usually suffice, but, if there is still

a doubt, the bones of the child can be exposed with the X-rays and the diagnosis

made perfectly sure.

Ruptured Ovarian Cyst.—This and the extensive adhesions which follow such

an accident resemble in several respects ventral pregnancy after the death of the

child, both in history and in physical signs, and I can understand that it might be

impossil)le to discover the exact nature of the trouble without the aid of lapar-

otomy. Fortunately, under these circumstances it would be perfectly right to

employ this method of making the diagnosis, because it is part of the appropriate

treatment in either case.

In the cases of abdominal pregnancy that I have seen the diagnosis was very easy;
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SO much SO that no one with any experience could have made the mistaiie of sus-

pecting ovarian tumor.

Uterine fibroids and fibrocysts, when large, present some of the evidences of

ovarian tumors. The position of the tumor in the abdomen and its shape and

mobility are the same as those of some ovarian tumors, and these are the only

resemblances.

In the fibroids, the uterus is enlarged as shown by the touch and sound. The

tumor is soKd and is intimately connected with the uterus; in fact, forms a part of

it. In the majority of cases the cavity of the uterus can be probed and will be found

enlaro-ed in case the tumor is uterine, while it will not be if the tumor is ovarian.

The distended bladder has been mistaken for a cyst of the ovary, but only at a

first examination or by one not capable of taking care of such cases. When the

bladder is overdistended there is incontinence, the urine coming away constantly,

or in spurts when the patient moves. This leads the unskilful medical attendant

to suppose that the bladder must be empty and that the tumor is an ovarian cyst,

but the catheter readily settles the question, and it should always be used in cases

with such histories.

Fecal impaction has always been mentioned in books as one of the conditions

which might be mistaken for an ovarian tumor, but I have not considered such a

thing possible. The irregular form and solid character of the fecal mass differ in

every respect from ovarian tumors of every variety.

Encysted dropsy of the peritoneum is a rather rare affection and occurs in the

progress of tubercular disease, as a rule, or follows an attack of peritonitis. The

physical signs differ, in that the fluctuation is not so general as in ovarian cyst, and

the fixation is complete. The surface of the abdomen is not so prominent as in

the case of an ovarian cyst, but often has irregular depressions as well as eleva-

tions. The general health is greatly reduced early in the progress of the disease.

Nutrition is markedly impaired and there is often hectic fever, in case there is

encysted pus.

The vaginal examination is often c|uite sufficient to settle the diagnosis by show-

ing that the pelvic organs are normal and can be outlined and separated from the

mass in the abdomen.

In other cases, as has Ijeen so graphically pointed out by Murphy, Mayo, and

various others, the tubercular peritonitis is due to caseous tubercular material being

extruded into the abdominal cavity from the fimbriated ends of the Fallopian tubes.

In such cases pelvic examination will reveal thickened tubes and often dense pelvic

adhesions.

Enlargement and Cysts of the Liver, Spleen, and Kidneys.—In all of these the diag-

nosis, so far as concerns the exclusion of ovarian disease, can be easily made if the

cases are seen early or a correct history can be obtained. In the diseases in question

the enlargement begins above and on one side, and, as a rule, is fixed there from the

beginning, and the pelvic organs can be separated from the tumor above, and proved

to have no connection with the morbid growth. Retroperitoneal tumors distend-
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ing the abdomen and originating from the kidney or one of the pelvic organs, are

usually resonant or tympanitic on percussion, because of the overlying intestine.

These diagnostic facts will suffice in most cases to settle the question, but addi-

tional evidence can be obtained from the general history of the growth and its effects

upon the general health, also the composition of the fluid in the cysts, which might

be obtained by aspiration in doubtful cases, if this should be deemed desirable.

Parovarian cysts are not easily differentiated at all times. They are very rare

as compared with ovarian cysts; they grow slowly, and occur mostly in young per-

sons. The general health does not suffer, as a rule. The physical signs differ in

no way from those of the ovarian monocyst, except that the fluctuation is more

distinct and the fluid differs, being clear like water and without albumin. Tapping,

or rather exploratory aspiration, could be employed to settle the diagnosis, were

this desirable. Removal of the growth is indicated in either case, therefore an

exact differentiation is seldom of great importance.

Affections Which Resemble Ovarian Neoplasms in the Third Stage.—
These are ascites and uterine fibrocysts. The first mentioned, ascites, is the most

likely to be mistaken for ovarian cyst. The chief points of difference in history are

that ascites is, as a rule, preceded by some acute disease or general ill health sug-

gestive of some disease of the liver, heart, or kidneys. There is anasarca also in

most cases of ascites, and the patient is generally anemic early in the progress of

the disease. The enlargement of the abdomen comes on rather suddenly and is

not confined to its lower part; that is, it is not circumscribed. The history of ova-

rian cyst in growth and general constitutional symptoms is almost the reverse of

ascites.

The physical signs of ascites differ from those of ovarian cyst chiefly in that the

fluid in ascites changes its position with every change in the position of the patient.

When the patient is placed upon her back the abdomen is symmetric and flat; in the

erect position, the lower portion bulges from the gravitation of the fluid, and the

same change in the position of the fluid occurs when the patient is turned toward

either side. With these changes in the position of the fluid there is a change in the

resonance on percussion. The flatness is found at the most dependent part, while

the resonance is founfl at the upper part.

There is another exception to the rule that in ascites there is always resonance

at the highest point of the abdomen whatever the position of the patient may be,

and that is when the tension of the abdomen is extreme, and the mesentery is not

long enough to permit the intestines to rise to the top of the fluid while the patient

is upon her back. There is also a difference in the fluids, which gives some help in

diagnosis, in case aspiration is practised, as it may be in doubtful cases.

Uterine fibrocysts seldom attain sufficient size to resemble ovarian cysts, but

occasionally they flo so. The fibrocysts of the uterus more closely simulate the

ovai-ian cystic timiors than the fibromata. The difference in the history, and the

fact that the uterus is involved in the tumor in fibrocyst and free in the other form,

are the chief points of difference. This subject was discussed in treating of the
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diagnosis in the second stage of ovarian tumors, and need not be repeated in full

in this connection.

Finally, in regard to diagnosis there are two classes,—one in which a complete

diagnosis can be made, and one in which the diagnosis is incomplete. In the one,

the nature and composition of the tumor, its relations to the abdominal and pelvic

organs, and the extent and location of its attachments can be clearly determined;

in the other, which is incomplete, there may be sufficient evidence to warrant opera-

tive treatment or a full assurance that the case is not amenable to surgical treat-

ment, while the exact composition of the tumor may be doubtful. The first, or

complete, diagnosis can be made from the usual physical signs and history. The

incomplete diagnosis may be made complete by surgical means, such as aspiration

or celiotomy.

COMPLICATIONS WHICH MAY OCCUR IN OVARIAN CYSTOMATA.

The complications which are of the most interest to the surgeon are adhesions to

the pelvic and abdominal organs and to the walls of these cavities ; twisting of the

pedicle; dragging of the pedicle; displacement of the pelvic organs; perforation or

rupture of the cyst wall; necrosis of the cyst wall; inflammation or suppuration of

one or more of the cysts of the tumor, and intraligamentous development of the

tumor.

Adhesions to the Pelvic Peritoneum.—These take place when the tumor is small

and are easily detected by the history of a previous inflammation and hv the fixation

of the tumor observed by bimanual touch.

Adhesions to the Uterus and Bladder.—These are diagnosticated by the fixation or

inseparable condition of the tumor and these organs in the first stage of the tumor's

existence and the derangement of the function of the bladder. The upward dis-

placement of the bladder and uterus which takes place when the tumor ascends into

the abdominal cavity indicates the presence of these adhesions.

Adhesions to the Abdominal Wall.—These are detected by moving the tumor

from side to side and observing that the abdominal wall moves with the tumor.

In tumors of moderate size there is slight up-and-down motion on forced respira-

tion which is arrested in ventral fixation from adhesions.

Adhesions of the omentum cannot be detected, but may be suspected if the tumor

is partially fixed while adhesions to the abdominal wall are absent.

Intestinal adhesions cause partial obstruction, which is indicated by tenderness,

constipation, flatulent distention, and frequent attacks of intestinal colic. These,

with a previous history of circumscribed peritonitis, lead to a fairly accurate

diagnosis.

Tivisting of the Pedicle.—A partial or slight twist of the pedicle may cause no

trouble and pass unnoticed, but when a sudden twisting takes place and is suf-

ficient to constrict the vessels in the pedicle, acute and severe pain in the tumor

appears, followed by all the constitutional symptoms and local signs of inflamma-
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tion of the tumor. In some of the most marked eases there has been shock, caused

possilily by hemorrhage within the cavity of the tumor. This condition is hable to

be mistaken for general peritonitis from perforation of a cyst, but the facts that the

tumor remains tense and the tenderness and pain are hmited to the tumor are suf-

ficient to base a presumptive diagnosis upon. At any rate, the evidence is sufficient

to show that some grave lesion has suddenly occurred in the tumor and indicates

that immediate surgical treatment is called for.

Dragging oj the Pedicle.—This condition occurs generally in those who become

pregnant during the presence of an ovarian tiniior.

The symptoms are the same as in twisting of the pedicle, but so much less severe

and so ill defined that an accurate diagnosis cannot be made in all cases.

Perforation of the Cyst Wall.—This results from ulceration, beginning in the in-

side of the wall. Small perforations occurring at a point on the tumor in contact

with the peritoneum generally cause a circumscribed peritonitis with the pain

and limited tenderness indicative of that condition. In a larger perforation,

and if the contents of the cyst are septic, general peritonitis is suddenly estab-

lished. The pressure being relieved, the tumor becomes less tense and defined in

outline.

Rupture of the Crjst.—This accidental complication is easily diagnosticated.

There is sudden collapse of the tumor and all the physical signs are changed to

those of abdominal dropsy, (renerally there is some degree of shock followed by

acute pain and all the signs and symptoms of peritonitis. It is fortunate that the

history is so well defined and diagno.stic in view of the fact that many of those who

suffer from this complication can only l)e saved by prompt operation.

Necrosi.'^' of the C'tj.it ]\'aU.—This occurs so gradually that it passes unnoticed if

ovariotomy is performed soon after it takes place. AVhen it exists for a length of

time—several weeks—the patient's health is affected as in a mild or subacute sep-

ticemia. This being the only evidence that necrosis has taken place, I have found

that it is not possible to make an early or positive diagnosis until the tiunor is ex-

posed by celiotomy.

Cijstomatitis.—This is an inflammation of one or more cysts of the tumor, and

is usually subacute. There is increased tenseness of the tumor or the cyst involved,

with subacute pain and tenderness. That is to say, the pain and tenderness are

less acute than those of peritonitis, which suggests to the diagnostician the nature

of the complication. Inflammation of the cyst may be followed by suppuration.

Intraligamentous Cgstomata.—Because of the special difficulties encountered in

the removal of this class of cystomata I have deemed it expedient to class it with

complications, for as such it must be considered in relation to diagnosis and treat-

ment. The symptoms of ovarian tumors situated in the broad ligament are the

same as those occupying the usual position, excepting that the intraligamentous

variety is attended with more distress or discomfort and the uterus and blatlder are

more likely to suft'er from functional derangement. The physical signs obtained by

bimanual examination in the first stage are as follows: The tumor is lower down
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and further forward in the pelvis, and extends laterally toward the pelvic wall

more than is true of typical ovarian tumors. As the tumor grows it pushes the

uterus to the opposite side and is at all times fixed in the pelvis, but not adherent

to the pelvic wall, as is true of the mass due to pelvic cellulitis. With this latter ex-

ception the physical signs of this tumor and of unilateral pelvic cellulitis are much

the same. Sometimes the tumor before rising out of the pelvis burrows down and

behind the rectum. When this takes place it proves positively that the tumor is

subperitoneal and hence intraligamentous.

In the second stage, when the tumor occupies the abdominal cavity (it seldom,

if ever, entirely leaves the true pelvis) it is held firmly below so that it cannot be

moved. This fixation below, in the absence of evidence of adhesions, is quite

characteristic. The uterus usually remains dislocated laterally, though in rare

instances it returns toward its central position. Not infrecjuently it is carried up

into the abdominal cavity along with the tumor. In such cases the uterus is usually

much elongated.

Intraligamentous uterine fibromata resemble somewhat in physical signs this

form of ovarian tumor, but the slow growth, the menorrhagia and the dysmenorrhea

(which the fibroid of the uterus frecjuently causes), and the cystic character of the

ovarian tumor usually make the diagnosis clear.

INDICATIONS FOR OVARIOTOMY.

Ovariotomy is indicated when a neoplasm or tumor of the ovary is discovered,

and the operation should be performed when the surgeon is satisfied that the tumor

is growing and impairing the health or usefulness of the patient. In the early his-

tory of ovariotomy the rule was to wait until the patient's suffering and the size of

the tumor endangered her life. This was at the time when the mortality from

ovariotomy was very great. Now that the danger is trivial there should be no un-

necessary delay. In fact, it is unsafe to wait, because complications are likely to

arise that lower the chances of success.

Patients who do not suffer sometimes decline to be treated, electins; to wait in

spite of the advice of the surgeon. They have a right to their own way, and while

it may not be the best, it is unwise, as it is generally fruitless, in such cases, to urge

operation.

Contraindications for Ovariotomy.—Ovariotomy should not be undertaken

when the following conditions are present: Any organic disease of the general

organization that would make it hazardous to give an anesthetic;' when the vital

forces and general nutrition are reduced so that there is no chance of the patient

being able to stand the operation or recover from the direct effects of it;

when there is anemia in a marked degree, the red blood-corpuscles being below

15 or 20 per cent.; when there is extreme flatulent distention of the bowels; cases of

malignant disease of the ovaries that are far enough advanced to have formed

' The operation can be carried out with local anesthesia in a large number of cases.
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adhesions, and presumably in which other organs are involved.' A well marked

inherited tendency to insanity or a previous attack, if not a contraindication, ren-

ders the prognosis grave, and the friends of the patient should be so informed before

consenting to the operation. In times past the presence of inflammation in the

pelvis or abdomen, such as circumscribed peritonitis, was a contraindication, but

today this is considered to be an indication for immediate action, all other things

being favorable.

THE PLACES BEST SUITED FOR OVARIOTOMY.

The modern hospital or sanitarium with all the best sanitary and hygienic con-

ditions should be chosen for the operation whenever that is possible. The advan-

tages possessed by such institutions are well known and need not be discussed here.

In order to maintain the best sanitary conditions in institutions for surgical

cases special care is necessary in the admission of patients who are liable to bring

with them the germs of contagious and infectious diseases. The svstem which I

have adopted is as follows: A complete outfit of clean clothing is sent to the sani-

tarium the day before the patient arrives. This is conveyed directly to the steril-

izer and thoroughly disinfected and put into a sterilized bag to await the arrival of

the patient. On her arrival she is taken to a warm bath-room, completely undressed

(her clothing put into a clean bag and sent to be sterilized), and thoroughly bathed.

The kind of bath depends upon the condition of the patient as regards her strength.

After the bath she is dressed in the garments that have been rendered sterile and

she is then atlmitted to her room, when her treatment preparatory to the operation

is begun.

When ovariotomy has, of necessity, to be done in a private residence in the city

or country, every care should be taken to separate the patient from possible con-

tagion and septic influences and to render her person and clothing and surround-

ings as surgically clean as possible. Boiling the clothing is next to steam sterilizing

in efficiency; and the cleansing of the rooms can be fairly well performed by means

of the recent methods of disinfection. This will be referred to later. Certainly,

much more time and trouble must be taken to obtain comparative safety when

operating in private houses, to say nothing of the difficulties of securing proper

after-treatment. All this tends to show that better results are obtained by operating

in a hospital.

THE MEDICAL TREATMENT PREPARATORY TO OVARIOTOMY.

This subject having been fully described in relation to abdominal operations in

general, I shall only mention in brief some items of treatment that have special

relations to ovariotomy.

' In cases of papillocystomata of the ovary with secondary peritoneal implantation the

peritoneal resistance seems greatly lowered, and general peritonitis is prone to develop speedily

even after a simple operation.
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Having carefully investigated the patient's condition and determined that there

are no organic diseases present to contraindicate the operation, all functional de-

rangements and impaired nutrition should be corrected. One meets not infre-

C|uently with urgent cases which must be taken as they are and operated upon at

once. The majority of cases, however, can be kept under observation long enough

to obtain a clear idea of their characteristics and requirements in the way of pre-

paratory treatment.

The Nervous System.—The state or condition of the nervous system should

be investigated, and, if found defective, should be corrected as far as possible. Many
patients leave home to be under the care of a special surgeon, and this, together with

the dread of operation, often deranges the nervous system. Time should be given for

the patient to become accustomed to her surroundings and to gain confidence in

the nurse and the surgeon. During this time the true state of her nervous system can

be ascertained. If she is sleepless and depressed, relief shoulrl be given by nerve

sedatives and tonics. Quite often the deranged state of the nervous system is due

to impaired nutrition, and will be relieved by improving the digestion. Occasion-

ally the nervous trouble is primary, and requires direct attention. Opium in small

doses is most reliable in producing sleep and relieving depression, but in some it

deranges digestion and nutrition, and on that account other remedies should be

employed. Sulphonal, veronal, and trional do remarkably well as sleep-producers

in certain cases. vSometimes they produce depression the following day, and in

that case chloralimid does well as a substitute. It produces the desired result in

those who are not kept from sleep by severe pain.'

To restless, anxious patients, who find the days very long even when they sleep

at night, and on whom opium does not act well, I have given large doses of lupulin

and camphor or small doses of cannabis indica. If these do not answer, opium

should be tried, so that if it becomes necessary to use it in the after-treatment the

surgeon knows how far to depend upon it and what efl^ects may be expected.

The nutritive system recjuires attention in all patients. Those who have not

been long affected need very little treatment, except, perhaps, to relieve constipa-

tion and subacute indigestion. Those in whom the tongue is coated, the bowels

sluggish, the appetite variable, and the kidneys act imperfectly can be relieved by

a few small doses of the mild chlorid of mercury, followed by a saline laxative. If

this does not clear the tongue, improve the state of the stomach, and increase the

action of the kidneys, the treatment should be repeated in a few days. The more

advanced cases, in which there is general malnutrition as well as impaired digestion,

require gastric sedatives, such as bismuth or cerium. These may relieve the irrita-

tion and improve the appetite. In such cases a tonic laxative like nox vomica, bella-

donna, and rhubarb will relieve constipation far better than salines.

The objects in view in the management of the bowels are threefold—to clear

' Many patients are only rendered more nervous by delay, and the longer the period before
operation the more they magnify their ailment and the greater the nervousness. In such cases
prompt operation is best.
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out the canal; to establish as far as possible normal secretion; and to remove the

causes of flatulence whatever they may be.

The selection of a cathartic to be given just before the operation is important.

Castor oil is the best, especially if there is constipation or a suspicion of fecal im-

paction. The only difficulty is that many patients strongly object to it. When it

can be taken, it should be given two nights before the operation. This gives time

for the oil to act, and also gives the bowels a chance to become quiet before the opera-

tion. The rectum should be washed out the night before the operation or early in

the morning. In feeble patients who require a cathartic and yet are not strong

enough to stand its action, I give half an ounce of castor oil and two drams of oil

of turpentine. This is a most valuable preparation if the stomach will retain it.

In fact, this is the only cathartic that will act thoroughly in weak, debilitated pa-

tients without causing depression. The dose of turpentine is large, but if less is

given it will affect the kidneys and fail to some extent as a cathartic. This may be

called a tonic, or stimulant and cathartic. A similar effect may be obtained by

giving six grains of rhubarb, one grain of compound extract of colocynth, one grain

of camphor, and a tenth of a grain of extract of belladonna, in pills. There is

little depression following the action of this, but it is not so certain in its action as

turpentine and castor oil.

To those who cannot take either oil or pills without having their stomachs upset,

I give one or two teaspoonfuls of calcined magnesia and half a teaspoonfid of char-

coal, followed in a few minutes by a glass of warm lemonade. This empties the

l)owels and relieves flatulence verv thoroughlv. This is given in the morning of

the day before the operation, the object being to have the bowels quiet and empty

at the time of operation.

The condition of the kidneys should be carefully noticed, especially with regard

to the elimination of urea. If any functional or subacute disease of the kidneys is

found, it should Iw carefully treated. As a rule, in acute or subacute nephritis suf-

ficient relief can be obtained in time to warrant the operation. Extra efforts should

be made so shorten the time of operation in patients suffering from nephritis. I

have for a long time made it a rule to examine the urine always before giving an

anesthetic, and believe that it should be the invariable practice to do so. I refer to

that matter here because I have found many who do not think it necessary.

The heart is often deranged in its function from pressure or indigestion, and it

nearly always improves under treatment. When there is time, I order muscular

exercise as well as remedies to improve nutrition, and find that much improvement

in the heart action follows. Organic heart disease, other than extreme hyper-

trophy, moderate dilatation, or aortic stenosis or insufficiency, does not deter me

from giving an anesthetic and operating. Many patients having disease of the

mitral valves take ether very well.
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IMMEDIATE PREPARATION FOR OPERATION.

When there is marked debihty, with weak heart, digitahs and mix vomica should

be given the preceding day. Especially is this necessary when the operation

promises to be a desperate one. The number of doses should depend upon the

effect. As soon as the heart action is noticeably improved the drugs should be

withheld. If alcoholic stimulation is required before or during the operation it

should be given by the rectum.

The food, for forty-eight hours before the operation, should be of the most

nourishing kind, and at the same time easily digested, or else it should be artificially

digested.

The time to operate is, as a general rule, midway between the menstrual periods.

An exception should be made in cases of menorrhagia and dysmenorrhea in which

there is an improvement in the strength toward the period of menstruation. Ad-

vantage should be taken of this by operating immediately before the menses.

The morning is by far the best time to operate. The patient is then at her best

and the stomach is empty. The latter is a condition very necessary to the taking

of an anesthetic. This would not be referred to here were it not for the fact that a

great many surgeons in this country operate late in the day. The patient suffers

from anxious anticipation and becomes fatigued if food is not given; and if it is

given, it is not, as a rule, either digested or absorbed, and the stomach acts badly

during and after anesthesia under such circumstances.

THE OPERATION.

Opening the Abdominal Wall.—The incision should be 2\ to .3 inches long, in

uncomplicated cases, and in the median line, a trace of which can usually be seen in

the form of a linea nigra. It should extend from half an inch above the depression

which separates the abdominal wall and mons veneris upward the desired length.

The first incision should divide the skin and subcutaneous fat down to the deep

fascia. A white line, the linea alba, then appears and marks the junction or union

of the muscles. When it does not thus appear it can be found as a fine cord be-

tween the recti, unless the wall has been long distended or greatly relaxed. In that

case, the fascia should be flivided obhcjuely or transversely a short distance, when

it will be exposed, and the incision between the muscles made. The subperitoneal

fat and cellular tissue are caught up with toothed forceps by the operator and as-

sistant and divided down to the peritoneum, which is caught and drawn up in the

same way and divided. Care should be taken to avoid the large veins which run

vertically near the median line. When it is desirable to enlarge the incision two

fingers should be passed up inside, the wall lifted, and blunt-pointed scissors used

to divide the tissues between the fingers. In fat patients a longer incision is re-

quired, and when there are adhesions of the tumor to the abdominal wall it is neces-

sary to make the incision farther up, to the point where the adhesions end.
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Adhesions of the tumor to the abdominal wall complicate this part of the opera-

tion greatly, especially when they are old and firm. Recent adhesions are easily

detected by one who is familiar with the appearance of recent exudates upon serous

surfaces, and they are easily separated from the cyst wall with a knife-handle,

finger, or sponge. Old adhesions so change the peritoneum and cyst wall in appear-

ance that neither is recognizable with certainty. There is no subperitoneal fat

left in these cases to guide one, so a careful dissection should be made by tearing,

not cutting, the adhesions until the cyst wall is reached and recognized by its being

more resisting than the exudate. The separation should be made toward a point

where adhesion ends, if there is such a place, and continued all around the wound

far enough to permit a portion of the sac to be drawn out of the wound during the

process of tapping or emptying the cyst or tumor.

In abdominal dropsy the thickened and abnormally vascular peritoneum has

been mistaken for adhesions, but in that condition the peritoneum protrudes into

the wound and is blackish in color, conditions that when once seen can thereafter

be recognized.

Evacuating the Cysts.—The most important thing to be accomphshed in this

procedure is to keep the cyst contents from escaping and coming in contact with

the wound or the hands of the operator and assistants. Having tried all ways of

tapping and found them all wanting in some degree, I now, when possible, aspirate.

The trocar and cannula and the reservoir are the same in mechanism as those used

for tapping the chest, only much larger.

The trocar when withdrawn past the escape tube acts as a valve to close the prox-

imal end of the cannula, and should be tightly packed to prevent leaking. The

trocar should be sharp at the point, but the edge next to the cannula should be dull

so that the wound made may be smaller than the cannula. This and the aspirating

suction prevent the escape of fluid by the side of the cannula, a mishap which often

occurs, especially if the cyst wall is friable.

The trocar and cannula are plunged into the cyst at the highest end of the in-

cision, or the space that is least vascular, the trocar drawn back and handed to the

assistant, who at that instant opens the stopcock of the receiver. The cyst wall

is seized with forceps between the cannula and left side of the incision. This is

also handed to the assistant, who holds it and the trocar in his left hand and makes

the necessary traction to withdraw the sac. The operator also applies forceps to

the cyst wall and aids in making traction; at the same time he watches the cannula

and keeps it in place.

Evacuating the Tumor in Complicated Cases.—In multiple cysts in which

the contents of the sacs can he removed by tapping, the trocar and cannula are

thrust into the nearest cyst and it is emptied in the usual way. The trocar is then

pushed from the inside of the empty cyst into another sac, which in turn is emptied,

and so on, until all are emptied. To do this safely the tumor should be steadied

with the left hand while the trocar is usefl with the right, and this helps to make

sure that the trocar goes into the sac and not into the viscera or the abdominal wall.
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When the contents of the tumor are semisoKd and will not flow through the

cannula, the trocar and cannula should be removed and the abdominal incision in-

creased in length until large enough to permit the delivery of the tumor.

Treatment of Adhesions.—Adhesions of the omentum and abdominal and

pelvic viscera are treated after the tumor is emptied of its fluid contents. The

omental adhesions are most easily tied while attached to the tumor, and that should

be the rule, but if it is necessary to get the omentiun out of the way before the oper-

ator has time to tie it properly, compression-forceps may be put on, and the whole

wrapped up in a sterilized towel and left on the abdomen at the upper angle of the

wound until the cyst is removed, when attention can be given it. It should then be

tied in sections of about the width of -two fingers and the sections should be tied

together to keep the omentum from tearing.

Adhesions of the bladder to the anterior surface of the tumor can be stripped

or sponged off if they are recent, but if they do not yield easily, the separation should

be made by dissection, keeping close to the tumor to be sure not to injure the blad-

der which, by the way, is very easily torn when its walls are softened by being adherent.

When the bladder is set free it usually contracts and so reduces the raw surface

that was adherent. This surface should be closed in Ijy a fine continuous suture.

Keith treated adhesions to the bowels and mesentery by making traction upon

the cyst and pressing against the adhesions with a sponge. In this way the adhe-

rent tissue can be pushed apart with less injury than in any other way, except when

they are old and firm, and then they should be dissected off with the peritoneal coat

of the cyst wall. Pulling upon adhesions should always be avoided, if possible.

Sometimes when there are many adhesions high up, strong traction must be made,

but it is dangerous practice and only to be resorted to when it cannot be avoided.

Long bands of adhesions should be tied before being detached, and the following

points should be observed : To have no tension upon these parts ; to ligate as close

to the tumor as possible, and make sure that all bleeding is stopped before letting

go the parts. The bleeding coming from broad surfaces after adhesions have been

separated may be controlled by placing sponges in the abdomen and making pres-

sure for a time. When there are many adhesions high up in the abdomen, it is an

advantage to find the pedicle, clamp it with forceps and divide it, and then remove

the tumor from the pelvis first. When the adhesions are all separated and the tumor

removed, the sponges which have been introduced should be removed and the bleed-

ing vessels caught up and tied.

Adhesions to the rectum are the most difficult to manage, because being deep

down in the pelvis they are hard to get at and the rectum is easily wounded. In

fact, in bad cases the rectum will tear with less force than that required to separate

the adhesions from the tumor. When the adhesions of tumor and rectum are close

together and do not separate easily a part of the outer coat or the whole of the sac

wall should be dissected off and left attached to the rectum. This portion of the

sac wall should be trimmed off and its lining membrane destroyed and dried with

the dome cautery, care being taken not to char the parts or use the heat high enough
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to injure the rectum. I have many times found that I could deal with rectal ad-

hesions better by treating the pedicle and dividing it first. This enables one to

get at the adhesions from above and hence more easily. A point of cleavage is more

readily found in this way of manipulating. Adhesions in this location occasionally

Fig. 298.

—

.Mkthod of Controi.lin*: Broad LifiA.MENT after Salpingo-oophorocystectomy.

The ves.^els uf tlie uterine horn liave iieen tied with catgut. Two pairs of artery forcep.s grasp the ovarian vessels.

.\fter removal of the lower pair a suture is introduced in the resulting groove and tied.

involve the peritoneal covering of the ureter, and

the tumor in .separating them.

Since adopting this method of treating adhe

better success than in the old way.

Adhesions to the Vermiform Appendix.—

Fig. 299.

—

Mfthod of Suttiring the Broad Lii;ame.nt after
Salpingo-oophorocystectomy'.

The uterine horn and the ovarian vessels have been controlled

separately by silk or catgut. Then a running suture appro.ximates
the peritoneum of the anterior and posterior peritoneal flaps along
the entire area, the object being to leave no raw^ surface.

the operator should keep close to

sions to the rectum I have had

The appendix is not very often

found adherent to ovarian tu-

mors. According to my rec-

ords it is more often found

adherent in pyosalpinx. While

it may be possible to separate

such adhesions in some cases,

it is far better surgery, in my
opinion, to remove the appen-

dix with the tumor.

Treatment of the Pedi-

cle.—The tumor being freed

from all connection is lifted

out of the al)dominal cavity

and a sponge or gauze pad is

introduced through the wound

to prevent the escape of intes-

tines anfl protect the peritoneal cavity. A pair of compression forceps is applied

to the pedicle as near to the broad ligament as desirable and another forceps is

applied above the first one and the pedicle divided between them.
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In controlling the pedicle interrupted sutures should be employed. There is

less tissue in the bite of any one ligature and hence less liability of hemorrhage and

a diminished possibility of necrosis and subsequent infection. First control the

ovarian vessels with fine Pagenstecher thread and reinforce with catgut. Then

use catgut for remaining and smaller vessels of the pedicle. Care should be taken

to avoid puncturing any vessel in the pedicle. If this accident should by chance

happen, split the peritoneum of the pedicle, turn out the clot, and catch the bleeding

point free-hand and tie; otherwise infection or widespread thrombosis of the vessels

may follow. An approved way of treating the stump of the broad ligament left

after the removal of an ovarian cyst is illustrated in Figs. 298 and 299. As the

tube is usually involved in the peflicle of a cyst, it is removed with the ovary. The

ovarian vessels are compressed with forceps and the vessels of the uterine horn

are tied, with catgut before the pedicle is divided. The ovarian vessels are now

Fig. .300 .

—

Downes' Cautery Clamps.

ligated and the exposed part of the broad ligament is covered by means of a run-

ning silk suture.

The method of treating the pedicle with the electric hemostatic forceps is as fol-

lows : A clamp forceps is selectetl to suit the size of the pedicle. For a small pedicle

the one illustrated in Fig. 300, A, answers; for a larger one, the clamp forceps shown

in Fig. 300, B, should be used. A little sterilized vaselin is sparingly applied

to the inside of the blades to keep the instrument from adhering to the tissues. The
instrument is applied to the pedicle at the point desired and closed to the first notch in

the catch, and then a shield forceps (Fig. 301 ) is applied beneath the hemostatic clamp

to protect the adjacent tissues from the heat and keep the stump from falling back

into the pelvic cavity, when the clamp is removed. The electric current is turned

on and the heat continued until the desired effect is produced. The time required

for this with the Skene electric clamp is about two minutes; with the Downes in-

struments about forty seconds. The end of the pedicle projecting above is cut off

close to the clamp. The clamp is then removed and the stump (still in the grasp
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of the shield forceps) is inspected, and if all the vessels are not closed and the tissues

glued together and dry, the clamp should be reapplied and heated under strong

clamp pressure until satisfactory results are obtained. If only one vessel and a

part of the tissue has escaped proper treatment these parts are caught in an artery

forceps and heated until thoroughly mummified. The time rec|uired to apply the

heat can be utilized by the operator to examine the other ovary and remaining pelvic

organs. The shield forceps is then removed and the stump permitted to fall back

into the pelvis.

One not accu.stomed to this method of arresting hemorrhage is likely to hesitate

about letting go a pedicle stimip treated in this way, being fearful of hemorrhage.

I may say to such that my confidence in the method is perfect and based upon the

fact that I have never, in a sufficient experience, seen any after-troubles whatever.

If the stump appears (when the clamp or forceps is taken off) like a piece of parch-

ment, is translucent, and the blood-pressure does not reopen the vessel, bleeding does

not occur afterward.

Intraligamentous Ovarian Tumors.—The incarceration of an ovarian tumor

within the folds of the broad ligaments I have classed with the complications of

Fig. 301.

—

Shield Forceps.

ovarian tumors, and therefore give the methods of treatment or operation in such

cases in this connection.

There are two kinds of intraligamentous tumors classified according to their po-

sition in relation to the broad ligament—those that burrow deep down in the pelvis

and those that occupy the upper part of the ligament, and they require different

treatment.

The thing to do first, after the abdomen is opened, is to make sure of the diag-

nosis. The distinctive characteristics of this tumor are that it appears more like a

fibroma or pregnant uterus than an ovarian tumor, owing to the vascular ligament (peri-

toneum) which forms the outer coat or capsule of the tumor, and it is not pedunculated.

Whether the tumor is intraligamentary or an adherent tumor can be determined

by incising the capsule for about half an inch in length and through the first layer

or capsule. If it is intraligamentary the edges of the incision will retract. When
the ovary and tube on the other side are normal, and the tumor is in the upper part

of the ligament and does not dip down deep in the pelvis, it should be removed by

enucleation from above downward. The ovarian vessels should be ligated at the

side of the pelvis, the upper part of the ligament opened up and the tumor shelled
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out with the fingers or dry dissector, the bleeding vessels, if there are any, con-

trolled, and the top of the ligament closed with a continuous suture. The enuclea-

tion should be done before tapping when the cyst is small, but if too large to be

managed in that way the presenting part of the tumor should be separated from its

capsule and a portion, but not all, of the contents removed. The trocar should be

withdrawn and the opening closed with forceps. Then the slack of the sac should

be drawn out and securely fixed with long-bladed forceps so as to put the remaining

portion of the sac on tension, which facilitates the separation of the cyst wall and

ligamentous capsule.

The second class of intraligamentous tumors that dip deep down into the pelvis

should be removed along with the uterus in the way that Kelly does an abdominal

hysteromyomectomy.

The most competent method of dealing with this class of ovarian tumors is that

of Carey Kennedy Fleming, of Denver, Colorado, which was evidently suggested

to him by Pryor's operation for the extirpation of intraligamentous fibromyomata of

the uterus, published in the "^Medical News," December, 1894. The first account

of Fleming's operation was given in the "Denver Medical Times," November 1,

1S97. Soon thereafter Rufus B. Hall, of Cincinnati, described in the "New York

Medical Journal " a similar method of operating in such cases. From this it appears

that Fleming and Hall were simultaneously interested in the evolution of this most

valuable method of operating.

Fleming, who appears to have been the first (by a few days) in the field, gives

the following directions for operating: Immediately after opening the abdomen

the ovarian artery on the tumor side should be ligated in the infundibulopelvic

ligament. If the cyst is a large one a part of its contents should be withdrawn and

the puncture closed with a pair of heavy pedicle forceps. The broad ligament on

the free side is cut between the ligatures down to a point near the internal os. The
anterior flap containing the bladder should now be made and should consist of

enough peritoneum from the anterior surface of the uterus to cover the stump

of the cervix. A posterior flap of peritoneum, such as is recommended, we never

make even in ordinary abdominal hysterectomies, as it simply consumes time and

offers no apparent or real advantages over the single anterior flap. After com-

pleting this step the uterine artery is found and ligated in the usual way. The
uterus should be amputated above the supravaginal junction and the uterine artery

on the tumor side either ligated or clamped.

Then, after elevating the amputated body of the uterus, the first and second

fingers are insinuated between the folds of the broad ligament and the cyst rapidly

enucleated from below upward, and the whole mass finally comes away.

It is astonishing with what ease this can be done. As Pryor says regarding the

myofibromata, so I can say regarding the cyst: "It will come out of its bed as

easily as a mandarin orange can be divested of its rind." There is absolutely no

bleeding, as the arteries are all under control. The final step consists in trimming

the broad ligament, leaving only enough of the peritoneum to make a good flap to
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cover over the denuded area. The flap is finally held in place by a continuous

catgut suture, which is also used to close in the anterior flap over the cervix. When
finished the field of operation resembles very closely the appearance of the ordinary

abdominal hysterectomy save that the line of catgut sutures on the cyst side is a

trifle longer than the other. By this method the operation has been raised from

being one of the most difficidt and dangerous to a comparatively easy and safe

procedure.

One will not fail in operating by the method described, excepting in cases compli-

cated by cellulitis which so firmly unites the cyst wall to the ligament and pelvic cel-

lular tissue that they cannot be separated. I have met two cases of this kind in

which I failed to remove the whole cyst wall. In both I removed all that I could

of the tumor, destroyed the lining membrane by cauterization, opened the vagina

and the cyst wall, stitched them together, put in a drain, and then closed the broad

ligament from above.

Cleansing the Peritoneal Cavity.—The competent operator seldom finds any

necessity for touching the peritoneum after the tumor has been removed. It is

only when blood or the contents of the cyst have through accident or carelessness

escaped into the peritoneum, or in some other way contamination of the parts has

taken place, that cleansing is recjuired, and it is always a misfortiuie to be obliged

to resort to such a procedure. When the pelvic peritoneum alone is involved I

prefer to sponge it clean and dry. If the sponging is done gently and carefully the

parts can be made as clean as by irrigation. The fact is that in case the blood or

fluid is limited to a part of the cavity irrigation distributes it throughout the ab-

dominal cavity, so that no washing that can be tolerated will remove it all. Irri-

gation is usually practised by pouring in sterilized water or saline solution and

allowing the excess of what the cavity will hold to flow out. This is continued

until the water returns clear. The water remaining in the deeper parts of the

cavity is allowed to remain by some and by others it is removed by sponging. The

use of sponges for this porpose is most objectionable, owing to the damage they do

to the peritoneum and abdominal wound.

In order to avoid irritating or injuring the tissues I employ the same aspirating

instrument used for evacuating cysts, using instead of the trocar and cannula a

glass tube of large caliber and a number of perforations at the distal end. Ascitic

fluid and liquid blood are removed in the same way. This can be done more

quickly and with less injury to the tissues, and without wetting the patient's clothing.

Drainage.—Drainage should be employed (1) when from the adhesions that

had to be separated there is sure to be a free transudation of bloody serum; (2)

when all bleeding has not been stopped, and (3) when either of the conditions named

are present and the patient is feeble and anemic. The necessity for drainage is

always imfortunate because it delays the recovery and favors the subsequent oc-

currence of ventral hernia. The object should be to operate so that drainage should

not be necessary. One finds that as he improves in operating fewer cases need

drainage. Since giving up the use of ligatures and stopping with electric heat the
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oozing from raw surfaces left after separation of adhesions, I have had no need for

drainage in any of my cases.

Closing the Abdominal Wound.—The omentum should be drawn down and

spread over the intestines to keep them away from the abdominal wall. A flat

sponge or gauze pad is placed over the omentum and beneath the edges of the

wound and left there while the sutures are being introduced. Two curved sharp-

pointed needles are used for each suture, one at each end. The needles are intro-

duced from the inside of the abdominal wall and include the peritoneum, but not

enough of it to project upward into the wound. The presence of a sponge or gauze

pad in the abdomen while introducing the sutures protects the omentum and in-

testines from injury and takes up the blood that comes from the needle wounds.

Having introduced all the sutures, the ends on each side are gathered together and

held while the flat sponge is removed. The air should be pressed out of the ab-

dominal cavity and the sutures tied.

The great object in the method of closing the wound is to bring all the tissues

together in their original relations so that they may promptly unite and leave the

abdominal wall as strong as ever, to the end that ventral hernia may be prevented.

The removal of the sutures requires special attention. The knot (which should

be on one side of the wound) is seized and drawn upon until a fresh portion of the

suture emerges from the skin surface, when this is divided with sterile scissors. By

removing sutures in this way one avoids carrying septic matter from the surface into

the track of the suture.

AFTER-TREATMENT.

At^ntion should first be given to the prevention of shock, or to relieve it if present

in any degree. The head, face, and neck, usually bathed in perspiration, should

be wiped with a warm, dry towel, and the head covered with a soft woolen shawl

or blanket. The body should not be exposed or moved more than is absolutely

necessary.

The bed in which the patient is placed should be warmed to about the normal

surface temperature. The hands should be kept under the bed-covers and not

disturbed to examine the pulse, which can be watched at the temporal artery. A
hot-water bag may be placed near the feet, but not in contact with them. I have

repeatedly seen the feet burned by placing a hot-water bag close to the skin. This

will not occur when the bag is wrapped in flannel and kept at a little distance from

the body. The air in the room should be kept at about 70° F., and ventilation

secured without having the patient in a draft. For a number of hours ether is

thrown off with the expired air, and it is difficult to keep the air in the room agree-

able. It is fortunate if the patient sleeps after the operation, and no efl^ort should

be made to awaken her to find out how she is doing, as is frequently done.

During the first twenty-four hours or more, the greater the amount of rest that

can be obtained the better. Absolutely nothing should be given in the way of food

or medicine unless there is some urgent demand for either. Nausea and vomiting,
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which occasionally occur, should be counteracted with sips of hot water if the patient

is anxious to have something to drink, but not otherwise.

Keith usually gave a hypodermic dose of morphin immediately after the opera-

tion to control the restlessness which supervenes when the patients come out of

the anesthetic. This is not always necessary. I wait and see if there is much
restlessness or pain, and if there is, the hypodermic is given. Nervous restlessness

alone can often be controlled by the efforts of a judicious, experienced nurse. If

the patient can be controlled until night, it is better to withhold the morphin until

then.

This expectant treatment should be continued until the stomach has become

reliable and gas has passed from the bowels. In many cases nothing is required

during the first forty-eight hours. I am sure that great harm is done by giving

nourishment and medicine when there is no demand for either. I certainly have

seen more harm come from doing too much at first than from doing too little.

There are exceptions to this rule of doing nothing. In case the vomiting continues

and is not relieved by hot water I use the following: Magnesite carb. 5j; magnesias

sulph. 3ij; aquae menth. pip. giij. Of this, a teaspoonful may be given every one,

two, or three hours in a dessertspoonful of water. This prescription is used in the

Samaritan Hospital in I>ondon. A mustard plaster over the pit of the stomach is

also useful.

When these remedies fail and the patient complains of burning in the stomach,

dessertspoonful doses of ice-water may be used. When the patient is depressed,

ten drops of whisky in a teaspoonful of water, every few minutes, will be of service.

In desperate cases I have given a large C|uantity, as much as the patient could drink,

of lukewarm water and a little table salt. This is thrown off promptly and some-

times gives relief. It should not be repeated. If relief is not obtained and the

nausea returns, the stomach should be washed out in the usual way.

When the vomiting is attended with abdominal pain, morphin hypodermically

will give relief in many cases.

Peritonitis and Septicemia.—From recent reports in the literature of medicine

it appears that a new departure has been taken in the after-treatment of cases of

ovariotomy and similar operations. In place of giving opivmi and keeping the

bowels at rest for several days, the bowels are moved early, and opium is withheld.

Cases which show signs of septicemia or peritonitis are given saline cathartics. It

is claimed that free action of the bowels effects a kind of drainage which arrests

the tendency to inflammation of the peritoneum, and also favors the elimination of

septic material. One should gladly accept whatever theories or facts may be

advanced in favor of this treatment, or any other which might prove better than

the old ways of managing such cases. But I have failed to see that this new treat-

ment has many advantages.

So far as I can learn, the results, on the whole, do not compare well with those

of other surgeons who give opium and let the bowels and the stomach rest until

the first dangers are past. Furthermore, I have found in my own practice that as
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soon as the indications for cathartics appear, it is impossible to have the patient

retain them, in the great majority of cases.

Perhaps the advocates of this treatment may be able to anticipate the coming

storm, and, by giving saline cathartics, ward it off; but I have not been able to do so.

While there are a number of reasons why opium should be used, I have not yet

heard of any good reason why it should not be, in certain cases. That there are

patients who do not need opium, and others with whom it does not agree, must be ad-

mitted; but the majority require it to relieve pain, produce sleep, and, above all, rest

and quiet, which are so very necessary to recovery after major operations. These

effects of opium, it may be claimed, simply contribute to the comfort of the patient

but do not secure safety or aid in recovery. Granting that such may be the case, the

humane surgeon will find in this good reason for the use of opium, but I am con-

fident that opium has a therapeutic value in addition to that of relieving suffering.

The danger from shock that arises from major operations is, I am sure, controlled

by opium better than by any other drug. So also is the depression from anemia

resulting from hemorrhage. All careful observers have noticed that the rapid

feeble pulse becomes fuller, slower, and steadier under the influence of opium. The

an.xious, pinched face also changes to a better expression. This has led me to look

upon opium as the most reliable of all nerve and heart tonics in the depression which

follows these operations. When the organic nervous system is tottering under the

oppression of severe injuries to the abdominal and pelvic viscera, opium is the

greatest sustaining agent. Alcohol, no doubt, will bridge over a mon^ent of ex-

treme and immediate danger, but its effect must always be supplemented with

opium in order to obtain a continuous sustaining effect.

Perhaps more important still is the question. Does opium have the power of

preventing peritonitis and septicemia, or of controlling their fatal tendencies ? To
judge fairly of the therapeutic effects of opium in surgery, it is necessary to keep in

mind the fact that after an operation there are injured tissues left that must be

repaired. These tissues may or may not be affected with septic material, but in

either case the safety of the patient depends upon these wounded tissues being

speedily closed in by reparative material, which restores continuity of tissue and

at the same time protects the normal surrounding tissue from inflammation and

the patient from general septicemia. Now this process by which the general system

is protected from the dangerous effects of local injuries requires time; and it is the

most important time, because upon completion of this protection depends the

safety of the patient, to a great extent. Wounds may do badly, but, if an exudation

has been thrown around them which protects from septicemia, recovery may be ex-

pected. Of course, the modern surgeon protects his cases from sepsis by his cleanly

operating; but in spite of his best efforts there may be trouble occasionally, and

then the great point is to gain time for this natural protective process, which comes,

or should come, first in the order of restoration. The principal condition necessary

to secure the protective factor in the general process of repair is repose or quietude

of the nervous and circulatory systems, and opium is the most potential agent in
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affecting this condition. The process of repair is arrested when the nervous system

is in turmoil and the circulation is running wild, and opium should be used to give

the necessary rest. It is a fatal mistake to wait until there is evidence of inflam-

mation or septicemia. It should be given to control the nervous excitation which

generally precedes these complications.

The time to give it, then, is an important question. Some of the most success-

ful surgeons give it immediately after the operation, if the case is bad and there is

shock. In easy cases I prefer to wait until the ether effects pass off to some extent,

and if there is distress or pain present, then is the time to give opium, and the effect

should be kept up until there is no danger of complications, so far as the condition

of the patient indicates.

The way of giving it is of some importance, no doubt. I prefer to give it at

first hypodermically, and keep up the effect in that way, or by rectal instillations

of opium and warm water.

The question which follows is this : When shall the opium be withdrawn and

cathartics resorted to '? Opium should be gradually withdrawn as the constitutional

and local evidences of disease subside, and then cathartics or laxatives should be

given. To state this in another way : Opium shoidd only be given when there are in-

dications for its use, and it should be discontinued as soon as the indications disappear.

The bowels should rest until the time for peritonitis is passed, or, if there has been

inflammation or sepsis, when the acute symptoms and signs of these have subsided.



CHAPTER XV.

VAGINAL SECTION FOR DISEASED OVARIES AND TUBES.

By Henry T. Byford, M.D.

History of Vaginal Ovariotomy and Oophorectomy.—The first ovarian

cystoma removed through the vagina was in the practice of W. L. Atlee, in 1857,

in which the free abdominal cavity apparently was not entered.^

T. Gaillard Thomas deserves the credit of having, in 1870, planiied and executed

the first vaginal section for the removal of an ovarian tumor.' A similar operation

was performed, in 1872, by D. R. Davis; in 1873 by T. J. Gilmore, and also by

Robert Battey; in 1876 Vjy Clifton Wing; in 1880 by W. H. Baker, and about

that time by a few others.

Robert Battey ^ performed the first vaginal oophorectomy in 1873, and others

in 1874, 1875, 1876, 1877. J. Marion Sims * performed it twice in 1875 and twice

in 1877.

According to Goodell's statistics," up to July, 1876, abdominal oophorectomy

had been performed 16 times with 6 deaths, and vaginal oophorectomy 24 times with

2 deaths. The difficulties encountered caused the method to fall into disuse until

adopted by the author," in 1887, and by Pean and his followers in 1889.

Diihrssen's paper on vaginal laparotomy ' had a decided effect in popularizing

anterior vaginal ovariotomy and oophorectomy in Germany. W. R. Pryor has

more recently demonstrated how, with improved instruments, the posterior pelvic

space can be treated with surprising facility.*

Conditions for Which the Operation May Be Done.—Vaginal section for

tumors of the ovaries and Fallopian tubes:

{a) Enucleation of small intraligamentous parovarian cysts and cysts of the

broad ligament.

' Goodell, Wm.: "A Case of Vaginal Ovariotomy," Trans. Amer. Gynecol. Soc, 1877, vol. ii,

p. 257; Atlee, W. L.: "Sarcoma of the Ovaries," ibul., 1877, vol. ii, p. 326.

"Baker, W. H.: "Vaginal Ovariotomy," N. Y. Med. Jour., March, 1882, vol. xxv, p. 2.50.

'Battey, Robert: "Extirpation of the Functionally Active Ovaries for the Remedy of

otherwise Incurable Diseases," Trans. Amer. Gyn. Soc, vol. i, 1876, p. 101.

' Sims, J. Marion: "Remarks on Battey's Operation," British Med. Jour., Dec. 8, 1877, p. 79.3.

= Goodell, Wm.: "A Case of Spaying for Fibroid Tumor of the Womb," Amer. Jour. Med.
Sci., July, 1878, vol. Ixxvi, p. 36.

' Byford, Henry T. :
" Removal of Uterine Appendages and Small Ovarian Tumors by Vaginal

Section," Am. Journal Obstet., vol. xxi, April, 1888, p. 337.

'Diihrssen: "Uebereine Methode der Vaginalen Laparotomie," Berlin, klin. Wochenschrift,
1894, Nr. 12, S. 296.

'Pryor, W. R.: "The Treatment of Adherent Retroposed Uteri," Trans. Amer. Gynecol.
Soc, 1898, vol. xxiii, p. 50.
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(6) Removal of non-adherent ovarian cystomas the size of an adult head and

smaller.

(c) Removal of pediculated parovarian cysts.

(d) Removal of adherent ovarian cystomas the size of a cocoanut and smaller,

when extending into the cul-de-sac of Douglas.

(e) Removal of solid benign neoplasms of the ovaries and tubes the size of

the first and smaller, when either non-adherent or adherent in the cul-de-sac of

Douglas.

]'ayinal section for diseased conditions of the ovaries and tubes, other than tumors:

1. Exploratory incision.

2. Removal of non-adherent ovaries and tubes.

3. Separation of adhesions.

4. Resection of the ovaries and tubes.

5. Removal of adherent ovaries and tubes.

6. Evacuation of pus accumulations.

By vaginal section we can also remove small uterine fibroids, and small neoplasms

of the omentum and round and broad ligaments. AVe can suture the retroflexed

uterus over the bladder; shorten the round, sacrouterine, and ovarian ligaments;

and bisect the anterior or posterior uterine wall for the treatment of the endometrium

under the direction of the eye, and for the reduction of inversion of the uterus.

Pathology, Etiology, and Diagnosis of Neoplasms.— (a) Small intrahga-

mentous parovarian cysts are unilocular and, on account of the loose arrangement

of the connective tissue of their walls, the epithelial lining can be easily enucleated.

As a rule, they are not discovered until thev have grown too large to be reached

through the vagina.

{b, c) Non-adherent ovarian cystomas and pediculated parovarian cysts" of

moderate size can be pressed or pulled down to the vaginal incision and evacuated by

a trocar, and the collapsed walls be easily removed. Their differentiation from a

small non-adherent sactosalpinx serosa may in some cases be difficult or even impos-

sible. But this is of little consecjuence unless we attach importance to the fact that

a hydrosalpinx will seldom grow, and its removal in many cases may be indefinitely

postponed. If the hydrosalpinx can be felt to be sausage-shaped, sensitive, and

freely movable upon the flabby isthmus, and the ovary be discovered, there will, of

course, be no such difficulty.

(d) The differentiation of small adherent cystomas from salpingitis with ad-

hesions is made out mainly from the progressive severity of the symptoms, their

presence in young women (dermoids), the gradual increase in size, the discovery

of elastic areas, and in dermoids perhaps of hard ridges corresponding to bony or

cutaneous masses.

(e) Solid benign neoplasms when large are seldom adapted to treatment by a

vaginal operation, because the pedicles are usually short, thick, and vascular, and it

is difficult to reduce the mass in size through a small opening, as in the case of cystic

tumors. When located in the cul-de-sac of Douglas they are apt to contract



PATHOLOGY, ETIOLOGY, AND DIAGNOSIS OF INFLAMED OVARIES AND TUBES. 593,

adhesions, but they then cause symptoms and are liable to be discovered before

becoming too large for removal through the vagina.

Pathology, Etiology, and Diagnosis of Inflamed Ovaries and Tubes.^

(1,2) Inflamed and enlarged ovaries and tubes are often situated low in the pelvis

and they can be examined as well through a vaginal as through an abdominal in-

cision, and with greater safety to the patient. At the same time, it is generally

possible by enlarging the incision to perform the necessary operation through it.

By means of a previous bimanual examination the degree of mobility of the uterus

and adnexa can be determined, and the indications for and the contraindications to

vaginal section be discovered. If the fingers of one hand are pressed deeply into the

abdomen over the sacroiliac synchondrosis, one or two fingers of the other hand can

be pressed up well back beside and Ijehind the cervix to meet them from below.

The approximated fingers of both hands can now be drawn toward Poupart's

ligament until the ovary is felt to slip between them, and its mobility and

the laxity of its lateral pelvic attachments (and thus, in case of an operation,

the ease or difficulty of its delivery into the vagina) be ascertained. The Fallopian

tube can also be made to slip between the fingers of the two hands, and its condition

be tested. It feels, when normal, like a soft, flabby, freely movable cord or fold of

tissue, and it is more easily felt when diseased or sacculated from closure of the

fimbriated end.

(3) Adhesions of the adnexa are in a large proportion of cases on the lower

parts of the broad ligaments, on the sacrouterine ligaments, or in the cul-de-sac of

Douglas, and not connected with exudate high up and at the sides of the pelvis.

In such cases the uterus is more or less movable, and the shape and location

of the diseased parts can usually be defined digitally and bimanually.

(4, 5) Diseased ovaries and tubes, brought into the vagina through the incision

after separation of the adhesions, can be either resected or removed. The tunica

albuginea may be thickened and the ovisacs dropsical or apoplectic. Organized

blood-clots may persist in the corpora lutea, and the stroma be thickened by inter-

stitial proliferation, and invaded by minute or even large-sized blood-clots. The
fimbriated ends of the tubes may be closed.

The extent of these conditions and the possibilities for their relief cannot be

determined definitely until after the vaginal incision is made. Local symptoms, not

accounted for by pus, may indicate the nature of the lesions, since extensive inter-

stitial changes and the presence of blood-clots in the ovary give rise to more persistent

pain and more profound nervous distiu'bance than adhesions without them.

(6) Acute or subacute pelvic peritonitis, with exudate and high temperature,

may often be successfully treated by making an exploratory incision through the

posterior vaginal fornix, introducing one or two fingers into the peritoneal cavity,

and forcing them into any pus accumulation that can be palpated. A large rubber

tube and gauze packing that reaches to the pus area should be introduced. The
diseased organs can be removed later when the acute symptoms have subsided,

although the patient may then feel so well as not to submit to an operation.

VOL. I.—38
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Choice of Methods of Operating.—Three principal methods of performing

vaginal section for the removal of diseased appendages without removing the uterus

are available, viz. : anterior, posterior, and lateral colpotomy.

Posterior colpotomy (colpo-celiotomy posterior) is the simplest method, and is

preferable for operating upon non-adherent neoplasms or adnexa, and upon those

adherent in the cul-de-sac of Douglas or over it, provided the cervix is freely mov-

able, or is pressed forward toward the pubes. Tuberculous appendages with

peritoneal infection and ascites limited to the pelvic cavity have also been success-

fully treated by this method.

Special contraindications to this method are a fixation of the cervix near the sa-

crum, adhesions of the offending parts high up in the pelvis or in its anterior portion,

and contraction or induration of the sacrouterine ligaments.

Anterior colpotomy (colpo-celiotomy anterior) is to be preferred when the ap-

pendages are adherent near the uterine horn, when there is retroversion that will

recjuire a suturing of the fimdus forward or a shortening of the round ligaments, and

when there are also tumors on the anterior uterine wall to be removed.

The special contraindications are fixation of the cervix, firm adhesions of the

fundus uteri, of the tumor, or of the uterine adnexa in the cul-de-sac of Douglas or

high up at the sides of the pelvis, pus sacs with extensive adhesions, and tuberculous

adnexa involving the peritoneum.

Lateral colpotomy (colpo-celiotomy lateralis) is occasionally performed as an ex-

tension of the above-mentioned operations, and is indicated when the anterior or

posterior incision does not afford sufficient room for completion of the work. Ex-

tensive lateral adhesions, development in the broad ligament, bowel injury requiring

repair, large tumors that have to be reduced, and inaccessibility of the parts, may
exceptionally make it necessary to reach further, or obtain a better view.

The anterior or posterior incision may then extend laterally on either or both

sides of the cervix; or the incision may extend from the anterior incision laterally

on one side and round behind the cervix across the posterior fornix; or it may

begin behind and extend around one side and across the anterior fornix. The

author, in one case, made a circular incision completely surrounding the cervix,

opened the peritoneal cavity both before and behind, and, after ligating both uterine

arteries, separated the bases of both broad ligaments from the uterus. The

tissues were sutured back in their proper places and united promptly. By means

of such incisions almost as much room can be gained as if the uterus itself were

removed.

The contraindications are extensive induration of the broad ligaments, and any

condition which would interfere with primary union of the tissues to the cervix, or

with the manipulations necessary for the suturing of the parts in place.

Preparation of the Patient.—The preparation of the patient includes all that

belongs to the preparation for celiotomy, for it occasionally becomes necessary to

finish with an abdominal incision.

If the patient is under observation for several days before the operation she



TECHNIC OF THE OPERATION—PRELIMINARIES. 595

should take a copious hot douche twice daily, followed, if practicable, by a warm

sitz-bath. The vulva should be shaved and washed with soapsuds before the final

general bath is taken. A few hours before the operation four consecutive vaginal

douches should be given, viz. : one of soapsuds, followed by one of sterilized water,

then by one of corrosive mercuric chlorid (1 : 2000), and finally by another of steri-

lized water.

The last laxative enema should be given as early as twelve or eighteen hours

before the operation, otherwise the bowels are liable to move during the operation

and render it difficult to keep the field aseptic. A plain water low enema should be

given two or three hours before, in order to wash out the rectum.

Instruments, etc.—The table should be so placed that when the patient is put

in the dorsal posture the light will shine directly in the vagina. If at all possible, arti-

FiG. 302.

—

Instruments Used in Vaginal Ovariotomy and Oophorectomy (Trocar Omitted).

ficial fight should be available that can be thrown over the operator's shoulder or

from his forehead.

In addition to the ordinary instruments used for celiotomy the following should

be provided: Several retractors of different lengths and widths, such as Pryor's

anterior and posterior, Jackson's or Simon's posterior, and two narrow lateral ones;

several long-handled forceps; vulsella to hold the cervix; long-handled needle-

holder; long-bodied tenacula; uterine sound; urethral sound; long-handled

scissors (sharp-pointed and blunt-pointed); small trocar, five or six inches long;

ovary forceps; pedicle clamp or forceps to hold the ovarian pedicle without bruising

it while the ovaries are examined and resected; instruments for dilating and curet-

ing the uterus; straight needles, half inch and one inch long with slight curve on

the end; pedicle needles with curved end, etc. Sterilized two- and four-inch gauze

should be at hand in large quantities.

TECHNIC OF THE OPERATION.

Preliminaries.—The patient is put in the dorsal position (the vulva having

been previously shaved), and the vulva, perineum, and vagina are thoroughly
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scrubbed with soft soap, then with alcohol, and finally with a solution of mercuric

chlorid (1: 2000). The external parts are scrubbed with gauze, and the vagina

with a slender, soft brush or gauze swab.

As the first step the uterus should be cureted, disinfected, and packed with

sterilized gauze. A stout silk thread should then be passed through both walls of

the cervix in the median line at the vaginal junction, tied so as to close the cervix, and

be left long enough to be used as a tractor.

Technic of Posterior Colpotomy.—One assistant draws the cervix toward the

pubes with the silk tractor, and another holds the perineum back with a retractor.

Fig. 303.

A, Cervix drawn ui)ward and forward showing the place of incision in posterior colpotomy—indicated by

the cross. B, Same as A shown iti sagittal section of uterus and vagina. The arrow indicates the place of inci-

sion and shf)ws where the peritoneal cavitj" is enteretl.

The operatoi' hooks or catches up the posterior vaginal wall near the cervix and, with

long-handled, sharp-pointed scissors, incises the vaginal wall in the median line

from the cervix do\'\'nward for an inch or an inch and a half. This median incision

is the preferable one in case the adnexa or tumor be movable, because it does not

bleed much and can be easily closed by sutures. Then the exposed connective tissue

near the cervix is hooked up and snipped, and if after penetration for half an inch or

so the peritoneal cavity is not opened the finger should push up forcibly behind

and against the cervix until it breaks through the peritoneum.

Then the peritoneal edges should be grasped by lock forceps, drawn into view
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and the peritoneum incised downward to the bottom of the cul-de-sac, and the open-

ing be enlarged if necessary by digital stretching. If any pus is to be dealt with,

the intestines can now be pushed up out of the pelvis by one or two medium-sized

gauze sponges attached to long tapes. Adhesions are then separated.

In case a cystoma is to be removed it is hooked down as near to the vaginal

incision as possible while suprapubic pressure is made by an assistant. A short,

broad retractor is then introduced, and the fluid is drawn off with a trocar. The sac

is caught by forceps and pulled into the vagina as it collapses. If any fluid has en-

tered the peritoneal cavity the cul-de-sac is douched out thoroughly with sterile

water or normal salt solution. The pedicle is then drawn into the vagina and ligated.

Lateral vaginal retractors are usually recjuisite to hold the incised vaginal edges

away from the trocar, and afterward

the vaginal wall from the pedicle.

When the parts can be brought for-

ward near the vaginal entrance the

retractors should be so short that they

will not push them back, but when the

parts cannot l)e brought forward the

retractors should be long enough to

reach to and even through the vaginal

incision, and secure as much intravagi-

nal working space as possible.

When diseased adnexa are to be

removed the incision is made as for

a tumor. The retractors are then re-

moved and the index and middle finger

of the left hand are introduced to break

up adhesions on the patient's left side,

and the fingers of the right hand to do

the same on the opposite side. It is

often better to break up the adhesions

on both sides pretty extensively before

removing or resecting the adnexa, for that makes it possible to draw the parts

nearer to the vulva.

The adnexa of the left side are then hooked down into the vagina with two fingers

and either the ovary is grasped by ovary forceps or the ovarian ligament l)y long

hemostatic forceps. Retractors are introduced, the pedicle ligated, and the parts

cut off. The stump is disinfected and allowed to retract into the abdomen, and the

right side is attended to. If the ovary or tube is to be resected a pedicle clamp or

forceps is put on the pedicle to hold the ovary or tube as near the external parts as

possible. After the work is done the traction upon the forceps is relaxed, and any

oozing that follows is checked by catgut sutures. The cul-de-sac of Douglas is

sponged or douched out and a sponge placed in it.

Fig. 304.

—

Adnexa Delivered into the Vagina
THROUGH the OpENING M.\DE THROUGH THE POS-

TERIOR Vaginal Fornix.
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In closing the incision the peritoneal edges are held in view by a pair of lock

forceps, one on each side, and catgut sutures are passed from side to side, including

vaginal walls and peritoneum. The upper suture may be tied as soon as placed,

to be used to draw forward the tissues. After all sutures are in, the gauze is re-

moved from the cul-de-sac and they are rapidly tied. The vagina is then packed

loosely with sterile gauze, the uterine gauze being taken out or left in for twenty-

four hours, as the operator may prefer.

If drainage be required the incision is left partly or entirely open, and a gauze

packing used, which leads from the oozing surfaces out into the vagina.

If the tumor be of a large size or

the adnexal adhesions extensive, a

transverse vaginal incision will give

somewhat better access, but it is more

bloody and is not so easily reunited.

A transverse vaginal incision from an

inch to an inch and a half is made

near, but not against, the cervix, and

the peritoneal cavity entered in the

same way as through the median ver-

tical incision described above. The

opening is enlarged to the required

extent by tearing with the fingers.

If there is much bleeding the peri-

toneal edges should be united to the

vaginal edges. Through this incision

Pryor's long, broad, anterior retractor

can be introduced, and the posterior

pelvic peritoneal space be rendered

visible. In cases in which this incis-

ion is necessary it is more often left

open for drainage, although it can be

sutured.
Fig. .305.—Ri;sh:f"n.:i) Ovary before Heinc Returnkd

/tv i_ • r A i • /"* l

THROUGH THE InCIRION IN POSTERIOR FORXIX. i CClUllC Ol AlltCriOr l./OipO~

tomy.—After curetage of the uterus

the cervix is pulled down to or near to the vaginal entrance by means of vulsella.

A short transverse incision is made in the anterior vaginal wall at the junction with

the cervix, and the finger is pushed upward firmly against the cervix until it sepa-

rates the bladder and breaks into the peritoneal cavity. After penetrating the

peritoneal cavity a median longitudinal vaginal incision is made from the center

of the transverse incision for about two inches, or five centimeters, toward the

urethra. The bladder is now freely separated from the uterus and vaginal incision,

and is pushed up while the peritoneal opening is enlarged transversely by stretching.

The cervix is held down as near the vulva as practicable, and two fingers are
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passed into the peritoneal cavity to explore the pelvis, separate adhesions, and pull

the tumor or appendages into the vaginal incision. The ovarian hgament can

usually be grasped between the two fingers, and if the cervix is pushed back toward

the hollow of the sacrum, the fingers can draw forward the uterine horn and the

neoplasm or diseased adnexa to the vaginal opening.

If there be a cystoma the ovarian ligament is grasped by lock forceps and held

at the vaginal incision while retractors are introduced and the fluid drawn off by

puncture or trocar. Pressure over the tubes by the hand of an assistant may be

employed and is sometimes necessary.

The empty sac is pulled into the vagina

and the parts are douched with sterilized

water. All retractors but the anterior

are removed, the pedicle is grasped by

the finger and thumb of the left hand,

transfixed and tied by a strong catgut

ligature, and the tumor is cut off. The

parts are then disinfected or cleansed

and allowed to retract.

In removing the diseased adnexa, it

has usually been customary, following

Diihrssen, to release the cervix, grasp

the anterior wall of the uterus with vul-

sella, and draw the fundus into the

vagina as soon as possible after the

peritoneum is entered; and then sepa-

rate the adhesions and remove the parts

while the fundus is still in the vagina.

As it is possible to hook the finger over

the broad ligament near its uterine end

and grasp it with forceps, the uterine

horn can be pulled forward without

wounding the uterus with vulsella. I

have usually found it unnecessary and

objectionable to deliver the fundus into

the vagina, as its bulk is apt to tear the vaginal edges wider open and to interfere

with manipulations. Adhesions that are not relieved by the earlier maneuvers can

often be treated by sight after the cervix is pushed back and the corresponding

uterine horn pulled to, but not through, the vaginal incision. After the ovaries

and tubes are resected or removed and the remaining parts restored to the peri-

toneal cavity, the vagina is held open by retractors, and the peritoneal edges drawn

down by lock forceps and sutured by a continuous catgut suture. In closing the

vaginal edges the connective tissue of the bladder wall and that laterally situated

are caught up, and thus the bladder is reattached to the cervix and vaginal wall.

Fig. 306.

—

Incision at .Junction of .Interior Vag-
inal Wall with Cervix in .Anterior Colpotomy.
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and the oozing connective-tissue space as nearly as possible obliterated. As a

complete obliteration is not always possible, it is well to leave a little space between

the stitches just in front of the cervix, and to introduce a few folds of one or two-

inch sterile or nosophen gauze, to be pulled out at the end of twenty-four hours.

This will prevent an accumulation of blood and possible abscess formation. I

usually also leave the uterine gauze and a loose vaginal packing in place for twenty-

four hours, and follow their removal })y mildly antiseptic douches every eight or

twelve hours. If there be any persistent oozing from the tissues above the peritoneal

Fig. 307.

—

Separation of thk Bladder from the Cervix in Anterior Cot.potomy.

edges, the peritoneal incision may be left open for drainage. But in such a case

considerable gauze must always be packed between the bladder and uterus, and

sufficient space for free drainage be left between the vaginal sutures where the gauze

emerges. The gauze should be removed in about thirty hours, a normal salt solu-

tion douche be given after another thirty hours, and be repeated every eight or

twelve hours. When drainage of the spaces behind the uterus or broad ligaments

is desirable, a free incision posteriorly into the cul-de-sac of Douglas may be made,

and a gauze drain inserted.
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Technic of Lateral Colpotomy.—In performing lateral colpotomy the cervix

should be drawn toward the vulva and to one side, in order to expose and render

accessible the lateral vaginal fornix. If the object of the operation he merely a

ligation of the uterine artery and the enucleation of an abscess, the incision may begin

at the side of the cervix and extend straight out laterally; or it may extend toward

the sacroiliac synchondrosis if the tissues to be reached are situated in that direction.

In performing a complete lateral colpotomy or colpoceliotomy, it is preferable to

Fig. 308.

—

Ligation of Pedicle of Ovarian Cystoma through Incision in Anterior Vaginal Fornix.

make the incision longitudinal beside the cervix in order that it may at any time be

extended around the cervix in front or behind, and the advantage of a combination

with anterior or posterior colpotomy be secured.

The first incision may be made with sharp-pointed scissors or with a knife, and

should go through the vaginal wall only. The farther penetration should be made
by the finger or knife-handle unless it is directly toward an abscess or tumor situated

low down laterally or posteriorly. If it is necessary to penetrate upward, the finger
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pushes up beside and against the cervix, in order to keep inside of the course of

the ureter, until the uterine artery can be seen or felt to pulsate. The artery is then

laid bare for a short distance from the cervix, tied with catgut in two places, and

severed between them.

The connective tissue behind the uterine arteries is now caught up with forceps and

snipped with scissors until the peritoneal membrane is seen and penetrated, or the

finger can force its way into the cavity by pressing firmly backward near the cervix.

After a digital exploration has been made, the peritoneal opening can be enlarged by

tearing, or it can be incised in the direction of the parts to be operated upon. If

the vaginal incision is not large enough, it should be prolonged around the cervix

either anteriorly or posteriorly as indicated by the position of the parts to be reached.

If forward, the Ijladder and ureter are pushed forward, ^^aginal arteries, or

arteries in the connective tissue which are cut or exposed, should be immediately

ligated with fine catgut.

Long retractors may be used to reach into the peritoneal cavity and expose the

adnexa or tumor in situ. On the right side the appendix vermiformis can sometimes

be seen and treated (Pryor). Through a left incision the sigmoid flexure can be seen,

particularly if rendered prominent by induration, neoplasm, or by artificial distention.

At the end of the operation the incision can be partly closed, the peritoneum be-

ing shut oif or not, according to the indication, for drainage, and gauze be packed

into the incision and vagina; or, if the opening has been small, it may sometimes be

entirely closed by the sutures.

In anterior and posterior colpotomy the incision may be extended around the

cervix on either side, provided the uterine artery be doubly ligated and the bladder

and ureter pushed up.

Separation of Adhesions.—As in abdominal section for similar conditions,

ordinary adhesions other than intestinal may be safely separated by the sense of

touch.

In posterior colpotomy two fingers introduced into the peritoneal cavity will

suffice. Intestinal adhesions can usually be drawn to the vaginal incision and

separated by the aid of sight. Intestinal raw surfaces can be sewed or puckered by

fine catgut sutures. Intestinal tears can be repaired through an enlarged incision

that passes far out laterally or around the cervix on one or both sides (lateral colpot-

omy) , and which if necessary includes ligation of the uterine arteries and severance

of the bases of the broad and sacrouterine ligaments.

In anterior colpotomy the fundus can be drawn into the vagina and the manipu-

lations be conducted imder the guidance of the eye (Diihrssen). More room may

here also be gained for the treatment of hemorrhage or for intestinal suture by extend-

ing the incision backward, beside, or around the cervix on the side nearest the

parts to be reached and, if necessary, cutting the base of the broad ligament.

After suture of an intestinal tear, gauze packing should lead from the intestinal

suture through the posterior vaginal fornix and the severed lateral and anterior

vaginal and uterine tissues be sewed together in their proper relation.
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Drainage.—Drainage of the peritoneal cavity is seldom necessary, hence the

peritoneal cavity should, as a rule, be closed by suture. When intraperitoneal oozing

cannot be checked completely, or when infected tissue is left, a gauze drain may be

used to reach to the peritoneal edges or to the infected or bleeding area.

If the bloody oozing be moderate the gauze may be removed in twenty-four

hours. If the oozing be abundant, or if there be an infected area, or an intestine

has been sutured, the gauze may be left until the third day, when it should be re-

moved and the vagina be douched with sterilized normal salt solution. A return tube

should be placed in the vagina while the first two or three douches are being taken

in order to avoid any pressure of the fluid toward the peritoneal cavity. If an ac-

cumulation of fluid should take place after the gauze is removed, the index-finger

may be pushed into it through the contracted opening.

SUPPLEMENTARY OPERATIONS.

In a large proportion of cases adapted to vaginal section the uterus is retroverted

or partly prolapsed, and may be in need of an operation for the relief of the dis-

placement.

In case of a posterior colpotomy, the cul-de-sac of Douglas may be obliterated

by suture or cicatricial contraction, and thus the cervix be held back. The sutures

of a median incision may be made to include the peritoneum at the bottom, and

sometimes of the posterior surface of the cul-de-sac (beside and around the rectum),

and the vagina can then be tamponed so as to keep the posterior vaginal wall against

the rectum. I have cured a few cases by the tampon alone. If the incision be trans-

verse it may be sutured nearly or completely by transverse sutures that catch up as

much peritoneum and connective tissue as possible, including the sacrouterine folds,

and thus draw the cervix backward toward the sacrum.

Pryor leaves the cul-de-sac open and tampons it with gauze, which is removed

in from seven to ten days and replaced. This is "repeated until the cul-de-sac

closes." The cervix is held back by a roll of gauze in front of it for six weeks, after

which it will stay (Pryor, loc. cit.). (See Fig. 370.)

By anterior colpotomy the bladder can be separated and pushed away from the

uterus, and the uterus be sutured directly to the anterior vaginal wall (vaginal

fixation). This is a good operation for retroversion in sterile women, but is liable

to cause serious dystocia in the fertile (Diihrssen and Mackenrodt). In child-

bearing women the fundus can be sutured to the upper portion of the bladder,'

or the round ligaments can be sutured into the vaginal incision,^ or the round liga-

ments can be shortened by suture.^

On account of the desirability of relieving the retroversion and of finishing the

1 Mackenrodt: Monatschr. fur Geb. und Gyn., 1896, Bd. iv, S. 489.

'Wertheim: Centralbl. fur Gyn., 1896, No. 10, S. 265; Vineberg: Am. Gynecol, and Obst.
Jour., 1896, vol. viii, p. 771.

'Bode: Centralbl. fur Gynak., 1896, Nr. 13, S. 357; Wertheim: loc. cit.; Byford: Am.
Gynecol, and Obst. Journal, Jime, 1896, p. 774; and Goffe: Jour, and Trans. Amer. Med. Assoc,
vol. xxxi, 1898, p. 508.
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operation through the incision already made, I have adopted the vaginal method of

shortening the round Hgaments whenever an anterior colpotomy is performed in a

case of retroversion or retroflexion.

I proceed as follows: After the ovaries are resected and removed I pull down

the peritoneum from behind the pubes as far as possible with successive grasps of

lock forceps, and pass two formaldehyd catgut threads of medium size through the

serosa as high up as I can see it, and about half an inch on either side of the median

line. The peritoneum is then released and the same threads passed through a few

fibers of the fundus uteri half an inch on either side respectively of the middle line,

and each tied tightly, thus bringing the fundus uteri against the peritoneum over

the bladder. The uterus can, during this suturing, be held by forceps attached to

the round ligaments near their uterine origin.

Around ligament is nowdrawn down into the vagina with persistent firm traction,

and exposed as far toward the inguinal end as possible. A medium-sized formalin

or chromic acid catgut suture is passed through it as far out toward its inguinal end as

visible, and again through the uterine wall just over its uterine attachment and tied.

Before the needle is unthreaded the suture is passed through the loop of the liga-

ment that has been formed and the loop is attached to the uterus just internal to the

previous attachment of the ligament. The same is done on the opposite side.

The peritoneal edges and vaginal incision are then sutured as has already been

directed for anterior colpotomy.

AFTER-TREATMENT.

The after-treatment in a general way is the same as after abdominal section.

The suft'ering is usually less, and there is no necessity for the administration of opi-

ates. If there should be much local pain, or any reason to fear hemorrhage, an ice-

bag may be placed over the vesical region during the first twenty-four hours. The

patient should be kept quiet, but if the peritoneal cavity has been closed by suture,

she can lie on either side, as she prefers, with the understanding that she is not to

turn herself and is not to be turned oftener than every hour or two. The so-called

gas pains are relieved by enemas of glycerin and water, ecjual parts.

If a gauze packing has been left in the vagina, which is usually the case, an inch

or two of each strip of gauze should be pulled out of the vagina and cut off after every

urination. If a retroversion has been corrected, not more than six ounces of urine

should be allowed to accumulate in the bladder.

After the gauze has been removed douches should be given every eight or twelve

hours. I use a 1 per cent, carbolic douche as a routine.

TREATMENT OF COMPLICATIONS.

Oozing from the intraperitoneal or cellular spaces can often be managed

successfully by a tampon of strips of nosophen or sterile gauze. Slight ele-
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vation of the foot of the bed, an ice-bag on the lower abdomen, and, if necessary,

pieces of ice placed in the vagina and renewed frequently will usually check or

restrict the hemorrhage unless from a good-sized artery.

Post-operative septic accumulations can, as a rule, be evacuated by vaginal

incision made under an anesthetic, or by pushing the finger through the original

incision.

Internal hemorrhage of a serious character, and not controlled by the treatment

recommended, calls for an abdominal section.

Ileus, or serious intestinal paralysis, is best relieved by an early abdominal sec-

tion. A reopening of the vaginal wound would, in most cases, be objectionable,

because the condition of the parts cannot be seen and a promiscuous manipulation

would probably promote inflammation and sepsis.

PROGNOSIS.

The prognosis of vaginal celiotomy is much more favorable than would be ex-

pected when compared with abdominal section. Diihrssen lost 15 cases in his

first 503, a mortality of less than 3 per cent. Martin reported 131 cases of vaginal

ovariotomy with 2 deaths. The author performed his first 115 vaginal sections for

all causes with 1 death (exclusive of hysterectomies). Of these, 106 were for the

removal of tumors and ovaries or parts of ovaries, and 2 for the separation of ad-

hesions, making 108 cases belonging to this subject without any deaths. The death

took place in a case in which the ovaries were not operated upon.

It is to be supposed that these results of early operations quoted above repre-

sent at least the full mortality of experienced operators of today and are not much
better than the general mortality will be hereafter.

AVith regard to the curative value of peritoneal operations performed through

the vagina, the results in properly selected cases are fully as good as by abdominal

section, and the convalescence is a more rapid and comfortable one.

The danger comes from an imperfect technic and an improper selection of cases.

With the right methods, appropriate instruments, skill and carefulness in the separa-

tion of adhesions, and ligating of the pedicles, and care not to leave any undrained

pockets of bloody serum in the peritoneal cavity, the mortality should be very small.

The patient's desire to avoid the abdominal incision should not influence the

operator to attempt to do by way of the vagina what can be done as safely and

better through an abdominal incision.

A very long vaginal operation in a weak patient with imperfect hemostasis and

uncertainty as to the possibility of doing good work, may be more dangerous than

an abdominal section.

The greatest danger has proved to be from hemorrhage, although by careful

operation and the use of intraperitoneal gauze tamponade and ice-bags, I have

avoided deaths from this cause.

Ileus, or intestinal paralysis, is to be feared when large denuded surfaces are
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in contact with intestines, or when gauze is left protruding upward into the peritoneal

cavity. The death in my series was from a localized peritonitis about the uterovag-

inal junction, after suture of the uterus over the bladder, and consequent intestinal

paralysis. Septic changes in effused blood killed four of Diihrssen's cases of anterior

colpotomy. In posterior colpotomy death seldom results from this cause because

the pus finds its way out through the cul-de-sac of Douglas and posterior vaginal

incision.

(For greater detail with regard to pathology, diagnosis, after-treatment, com-

plications, etc., the reader is referred to the chapters elsewhere in which these sub-

jects are discussed.)



CHAPTER XVI.

REMOVAL OF THE UTERINE APPENDAGES.

By J. Clarence Webster, M.D.

History.—The operation for the removal of the ovaries is by no means a modern

one. It has been practised during many centuries and in different countries, as

ancient Egypt, Lydia, India, Austraha, etc., in connection with rehgious or cere-

monial rites or with peculiar social customs. Only in very recent times has it been

employed therapeutically, the earliest authentic records being those of cases in

which the ovary was removed from a hernial sac, the operation being usually uni-

lateral, very rarely bilateral.

Hunter, in the last century, proposed the removal of the organ in early cystic

degeneration, believing that a woman could stand castration as well as animals.

The first suggestion of the operation in relation to the diseased conditions for

which it is employed at the present day was conceived by James Blundell. In

1823, in a communication to the Royal Medical and Chirurgical Society of London,

he advocated double oophorectomy for severe dysmenorrhea and for the bleeding

occurring in cases of inverted uterus where extirpation could not be carried out. His

proposals were never put into actual practice.

Esmarch first removed both ovaries in a case of mal-development of the vagina,

because at each menstrual period they descended into the inguinal canals and

caused great suffering. Lawson Tait did the operation on account of pelvic pain

in 1871. It was not until the year 1872 that the operation began to be recognized

as one which might possibly be beneficially employed.

The honor of having first developed this idea and of having advocated it in

the face of indifference and opposition belongs to Robert Battey, of Rome, Georgia,

although it must be admitted that Hegar, of Freiburg, was thinking on similar

Unes, though independently, about the same time. Indeed, the latter surgeon was

actually first in carrying his idea into practice. He operated in July, 1872, removing

both ovaries on account of pelvic pain and dysmenorrhea, and found them diseased.

The patient died of sepsis and Hegar did not publish an account of the case for

several years.

Battey operated successfully on a similar case in August, 1872, publishing an ac-

count of it in September.' In the same year Lawson Tait removed the ovaries and

tubes of both sides to check hemorrhage in a case of uterine fibroid.^ Peaslee was

the first to recommend double oophorectomy for mal-developments of the uterus.

'Battey, Robert: "Normal Ovariotomy Case," Atlanta Med. and Surg. Jour., September,
1872, vol. X, No. 6, p. 321.

'Tait, Lawson; "Diseases of Women and Abdominal Surgery," Phila., 1889, vol. i, p. 194.

607
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It was not until 1S7G that any marked attention was given to these operations.

Fresh interest was created by the worli of Trenholme, of Montreal, who removed

the ovaries in a case of uterine myoma in January, 1876, and also by that of Hegar,

who operated in two similar cases in August of the same year.' The removal of

diseased tubes as a distinct operation was carried out by Hegar and described by

him under the name of salpingotomy in 1877.^

The following terms have Ijeen given to the various operations mentioned

:

Removal of Ovaries. Removal of Ovaries and Tribes.

Castration. Extirpation of appendages.

Spaying. Oophorosalpingotomy.

Normal ovariotomy. Salpingo-ovariectomy.

Ovariectomy. Salpingo-oophorectomy.

Oophorectomy. Oophorosalpingectomy.

Battey's or Hegar's opera- Tait's operation,

tion.

Removal of Tubes.

Salpingotomy.

Salpingectomy.

Conditions under Which These Operations May Be Carried Out.—There

are differences of opinion among authorities as to the indications for these operations,

and to speak dogmatically on the subject would be out of place. There can be no

doubt that for a number of years they have been far too extensively and recklessly

employed. As early as 1881 Battey's voice was raised in the International Congress

in London protesting against the abuse of the operation associated with his name.

In many f|uarters in recent years similar protestations have been made. The reason-

ableness of the present tendency toward conservatism is evident in the light of phys-

iologic, pathologic, and clinical investigations. By the former of these, it has

been shown to be extremely probable that there is an internal secretion of the ovary

which exerts a strong influence on bodily metabolism, and that in consequence the

removal of these organs during the reproductive era may cause more or less serious

disturbances.

Pathologic inquiry has enabled the operator to distinguish more accurately be-

tween the serious, the trivial, and the important (though much remains to be done in

this category), and so to exercise a wiser discretion in his manipulations. Clinical

study has shown that in many cases these mutilating procedures have served in no

measure to give relief, often, indeed, being followed by an aggravation of old symp-

toms or by the development of new ones. This remark applies chiefly to a certam

class of cases in which operation is undertaken for the relief of the pelvic pains.

' Hegar, Alfred: "Die Castration der Frauen," Volkmann's Sammlung. klin. Vortrage, Gynak.

Nr. 42, S. 92,5.

'Ibid.: "Ueber die Extirpation Normalen und niclit zu umfiinglichen Tumoren degenener.

ierten Eierstocke," Centralbl. f. Gynak., Jan. 19, 1878, Nr. 2, S. 25.
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Hitherto there has been a widespread tendency in the operation for the removal

of a diseased ovary to taive away with it the corresponding tube; and vice versa, in

deahng with a diseased tul:)e, to remove the corresponding ovary under the mis-

taken view that the one without the other is useless. Such a custom is not justifiable,

save when it is impossible to remove one without the other, for the following reasons

:

The tube without the corresponding ovary is still functional and may serve to con-

duct an ovum from the opposite ovary to the uterus. That this is the case has been

shown by experiments on animals and by observation in the human female. The

ovary without the tube of its own side is of greatest value to the system because of

the influence on body metabolism and because it can produce ova which may enter

the uterus by way of the opposite tube and l^ecome fertilized.

Again, it has been generally the custom in certain cases in which only a part of

the tube or ovary is affected to remove the entire structure. At present there is a

reaction against such a procedure, for it has been shown that a small portion of the

ovary is as valuable to the organism as the whole structure, and that a short piece of

tube mav be of service in conveying an ovum to the uterus. Hence there is

developing a new sphere of work, viz. : the conservative surgery of the ovaries and

tubes, which will doubtless render the necessity of carrying out radical measures

less frequent. (See Chapter XXIV.)

On account of the additions which are being made to our knowledge, an exact

delimitation of the sphere of employment of the various operations which I have

mentioned cannot be established. Each one must be carefully considered by itself.

OOPHORECTOMY.

(a) WHERE THE OVARIES ARE HEALTHY.

1. hi Cases of Dysmenorrhea.—Ever since Battey's operation became well es-

tablished, it has been widely used as a means of treating pains associated with

menstruation. In the cases in which no pelvic pathologic changes can be made

out, this method has proved to be very often useless. The pains may be in no way

alleviated or the patient may become worse after the operation. The pathology

of the so-called " ovarian dysmenorrhea" is not fully understood. For a long time it

was supposed to be due to difficulty in the escape of the ovum. Now we know that

ovulation and menstruation are often not coincident phenomena, and that this form

of dysmenorrhea may occur quite apart from the shedding of a ripe ovum. In-

deed, the most careful microscopic examination of ovaries removed in these cases

may reveal no abnormality. It is extremely likely that in many cases the pain is a

neurosis.

It may be associated with other neurotic phenomena, but may sometimes be

the only one present. In some instances the condition may be that in which the

possession of a "fixed idea" is characteristic. A most striking example is the fol-

lowing: A young woman, troubled with such localized pain, consulted a surgeon,

who removed the ovary and tube on the affected side. There was no improvement
VOL. I.—39
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and he removed those on the other side, with the same resuU. He then extirpated

the uterus, without reheving the woman of her complaint.

In other cases the pain is of the nature of a "secondary reflex action" induced bv

a former continued pain due to some pelvic lesion which has since been cured. The

patient's nervous system has so registered the former habit that it is reproduced

apart from all control of the higher inhibitory centers. That cure sometimes

follows oophorectomy is true, the explanation being, probably, that the operation

has made a powerful impression on the patient, acting on the dominant control

centers, and through them on the whole nervous mechanism of the body. The same

result may sometimes be obtained by the mere exploratory incision, nothing being

removed. Some of the worst cases may be cured by hypnotism.

The removal of healthy ovaries for pelvic pain cannot any longer be considered

justifiable. It must be remembered that the determination of the normal by physical

examination, even under anesthesia, is not always possible. Nor is it easy even

during operation, when the organs can be viewed and handled. One reason for

this is the normal range of variations in size, shape, and consistence of the ovary

—

a fact not sufficiently recognized.

The mistake is often made of regarding a large ovary as one swollen from in-

flammation, or a very small one as an atrophied and cirrhotic organ, just as, on the

other hand, these very conditions may sometimes be mistaken for ovaries of ab-

normal size, but of normal structure. On the other hand, it must be pointed out

that marked pathologic change may be present in the ovary, viz. : the condition of

small cystic degeneration without any alteration in the size or consistence of the

organ which is recognizable by bimanual examination. Where no adhesions are

present such cases may often be diagnosed as normal.

2. In Prolapse of the Ovary.—This condition, especially when occurring in the

pouch of Douglas, is sometimes the cause of much distress—radiating pains, pain

on defecation and coitus, dragging sensation, or reflex neuroses. It is very doubtful

if simple prolapse unaccompanied by inflammation in or near the ovary is ever the

cause of these symptoms. Certainly in many instances the condition may exist

without distress. The possibility of the symptoms being purely neurotic in some

cases must be kept in view.

For the cases in which symptoms are not improved by minor treatment, removal

of the ovary has been carried out. Such a course can no longer be advised, except in

cases where marked inflammatory changes exist. When the prolapse exists alone,

an operation for raising it, such as that devised by Sanger, may be carried out. If,

as is often the case, retroversion of the uterus be present, rectification of the latter

condition should also be carried out. If there be ovaritis as well, a resection may be

carried out with advantage.

.3. In Hernia of the Ovary.—The ovary may be found in an abdominal, femoral,

gluteal, or inguinal hernia. The latter is the most frequent and need alone be con-

sidered. Most cases occur in early youth, being usually congenital, others bemg

sometimes acquired. Usually the discovery of the condition is not made untO puberty,

h
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although it may become strangulated and cause trouble at an earlier date. The

ovary may be herniated alone or along with the Fallopian tube, uterus, cornu of a

bicornuate uterus, bowel, or omentum. Sometimes the condition maybe bilateral.

In some cases there may be no special symptoms if the ovary X'an move freely in

and out of the hernial sac. There is increased sensitiveness from time to time, and

often during menstruation. The symptoms are worse when the hernia is irreducible,

when adhesions are present, or when pathologic changes occur in the organ.

Removal of the organ is only necessary under the latter conditions. If it be not

diseased, an abdominal incision should be made, the ovary replaced in the pelvis,

and the abdominal wall thoroughly repaired.

4. In Osteomalacia.—It is now well recognized that removal of the ovaries tends

to check the progress of this disease. Before the year 1887 a number of cases were

reported as cured after the performance of Porro's operation. Fehling, believing

that the beneficial result was due to removal of the ovaries, operated successfully on

a case for the first time in 1887. Since that time he has reported a considerable

number of cases. ^ His example has been followed by many other operators. Truzzi

in 1894^ reported operations on 97 women. In 52 of these observations were made

as to the ultimate results, as follows:

Complete cure 36 Improvement , ,3

Almost complete cure 4 Continued relapse. 5

Cure after relapse 3 Unchanged 1

liT 9

It has been said that the Porro operation is more successful, but Ritchie, in his

elaborate monograph ("Osteomalacia," Edinburgh, 1896), states that this is not

true. He also shows that while improvement may follow the Cesarean operation,

relapse almost always takes place. It may, therefore, be regarded as advisable to

remove the ovaries alone in operating in the non-pregnant condition, and to remove

both uterus and appendages when the patient is pregnant.

The rationale of the improvement is not clearly known. Fehling believes that the

ovaries are the seat of pathologic activity, causing reflex dilatation of the bone ves-

sels, which is followed by resorption of the osseous elements. Curatulo^ thinks that

an ovarian secretion leads to oxidation of the phosphoric organic compounds which

help to form the bone salts, castration being followed by a marked diminution in the

excretion of the salts.

5. In Distant Carcinoma.—Recently Beatson, of Glasgow,* has introduced the

operation of oophorectomy in inoperable cancer of the mamma. It has also been

tried in similar growths in other parts

—

e. g., the uterus. Although undoubtedly in

'Fehling, A.: "Ueber Wesen und Behandlung der puerperalen Osteomalakie," Archiv fur
Gynak., 1891, Bd. xxxix, H. 2, S. 171. Ibid., "Weitere Beitrage zur Lehre von der O.steomala-
kie," 1895, Bd. xlviii, H. 3, S. 472. Ibid., "Ueber Osteomalakie," Zeitschr. f. Gelj. u. Gvniik.,
1894, Bd. XXX, Nr. 9, S. 471.

' Truzzi, Ettore: "La Castrazione mell' Osteomalacia," Annali di Ostricia, Oct., 1894, p. 768.
' Curatulo, Emilio: "On the Influence of the Removal of the Ovaries on Metabolism,"

Obstet. Trans., Edinburgh, 1894-95, vol. xx, p. 123.

* Beatson, Geo. T. : "On the Treatment of Inoperable Cases of Carcinoma of the Mamma,"
Trans, of Med. Chirurg. Soc, Edinburgh, 1895-96, vol. xv, p. 153.
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some cases retardation of the growth or actual shrinkage has been noted, sufficient

observations have not been made to enable any definite opinion to be given regard-

ing the efficiency of the operation.

6. In Certain Mental and Nervous Disturbances.—One of the sorriest chapters in

medical literature is that which deals with the relationship between the female pel-

vic viscera and the brain and nervous system in health and disease. Harm has un-

doubtedly been done by the failure of the general physician to appreciate the signifi-

cance of the local pelvic phenomena, but it is not to be compared to the evil which has

followed the gynecologist's error in wrongly estimating their proportional values.

Attempts have recently been made in various quarters to introduce gynecologic

procedures in the treatment of various forms of insanity. Regarding this subject

in its general aspect, nothing can be said in this work. It is sufficient to state that

an overwhelming mass of evidence from American alienists goes to show that the

pelvic organs in the female are very unimportant factors in the causation of mental

disorders. (An able resume of this evidence is given by James Russell in the "Cana-

dian Practitioner," October, 1898, vol. xxiii, p. 577.)

Special notice need only be given to the question of removal of ovaries in certain

neuroses. As far as the best opinions go, it may be safely stated that these organs

almost never require to be interfered with, in their normal state, in such conditions.

Attention has been called to the unsatisfactoriness of performing oophorectomy

when the neurosis takes the form of pain. It has been no less marked when carried

out in hysteria, epilepsy, hystero-epilepsy, mania, melancholia, masturbation,

nymphomania, etc. A priori it might be expected that the induction of the meno-

pause would lead not to diminution or cessation of nervous phenomena, but rather

to their development or intensification; and, indeed, the latter is often found to occur.

Probably the only eases in which oophorectomy has any claim for consideration

are those in which the mental or nervous distiu'bances are associated with menstrua-

tion, and which, after the failure of therapeutic measures, are recognized to be suf-

ficient to make the patient very miserable. >Some successful cases have been re-

ported,—hystero-epilepsy, hysteromania. That such success is due to removal of

the ovaries is by no means certain. It may be due to the general operative proce-

dure, since it is well established that the insane habit may be markedly improved

by a shock, sudden change of life, acute disease, etc.

Regarding operations in true epilepsy only failure can be chronicled. S. Weir

Mitchell says that he has never known oophorectomy to cure the disease ("Univ.

Med. Mag.," March, 1897, p. .388). The attempt to cure masturbation and erode

tendencies by this operation must be regarded as useless and unscientific, since

these manifestations are the result of changes in the central nervous system, not in

peripheral parts.

The question of treating diseased ovaries in mental and nervous disorders is

another matter altogether. Though there are some who would not think it wise to

subject insane women to serious operative procedure, a large number think it right,

quite apart from the mental condition, to treat them just as sane women should

be treated.
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7. Certain Conditions of the Genital Tract in which Retention of Menstrual

Blood Occurs.—In any case in which a congenital or acquired stenosis or atresia

exists and in which there is danger of an accumulation of menstrual blood above the

contracted point, double oophorectomy may be carried out if the condition cannot

be safely treated by enlarging the passages so as to allow a free outlet. If a woman
should be in such a position as to become pregnant, it might sometimes be justifiable

to prevent conception under the unfavorable circumstances by performing castration.

An example of this is the case of a woman whose vagina became greatly contracted

as the result of cicatrization produced by a scalding douche in the puerperium. It

was impossible to dilate the passage afterward so as to Insure safety in delivery

and the woman desired to have the ovaries removed rather than run the risk of a

Cesarean section.

Apart from the above conditions it is doubtful if there are other indications in

connection with malformations of the genitalia pointing to the removal of the nor-

mal ovaries. Pain and various neurotic disturbances found in some cases after

puberty are probably not due to the normal ovarian function taking place in associa-

tion with the malformed structures, but to local disturbances—inflammation in or

around the ovaries, ovarian, tubal or other diseased conditions; to general ill health

or disturbed innervation, etc. In such cases the most careful investigation should

be made before operative measures are decided upon.

The Operation.—This may be carried out by both the abdominal and vaginal

routes. The choice of method is a matter of individual taste. The former is un-

doubtedly most convenient for all cases, though there are many instances in which

vaginal section proves satisfactory. The latter method is associated with less dis-

turbances to the patient and is not followed by external signs of scarring; on the

other hand, in many cases, it does not allow of such satisfactory manipulations as

does the abdominal section. As far as statistics go, it is difficult to say which is

the safer method.

1. By Abdominal Section.—The patient is placed in the Trendelenburg position

and the abdomen opened in the middle line above the pubes for a distance of 7 cm.

(3 in.) ; this may be enlarged if necessary. (When the ovary is in an inguinal or

femoral hernia, the incision is made over the latter.) The intestines are carefully

pushed upward from the region of the pelvis and a double or triple row of sterile

gauze pads placed transversely from one ihac fossa to the other, to prevent the gut

from descending into the field of operation, and to absorb blood and other discharges

which may escape during manipulations. The packing serves also to prevent the

radiation of heat from the intestines. The first two fingers are then introduced

and passed down behind the pubes until the fundus uteri is reached ; they are then

moved along the broad ligament until the ovary is felt. This procedure may also be

carried out by first placing the fingers on the infundibulopelvic ligament and then

moving them inward toward the ovary. The latter, along with the corresponding

tube, is raised into the abdominal incision. The infundibulopelvic ligament and
the ovarian ligament are held with forceps by an assistant, who at the same time
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compresses the ovarian artery. The ovary is then cut away from its attachment to

the broad hgament and the denuded surface left thoroughly obliterated by a con-

tinuous catgut suture; in this way, usually, all bleeding is checked. If there should

be troublesome oozing a separate ligature may be applied to the infundibulopelvic

ligament so as to control the ovarian artery, or one may also be applied internal to

the site of the ovary to secure branches of the uterine artery anastomosing with the

ovarian. The pelvis is next carefully sponged, the abdominal pads removed, and the

abdominal incision closed.

This operation is the most satisfactory because the denuded surface is entirelv

covered with peritoneum and the risk of after-adhesion of bowel greatly lessened.

The following method is employed by some operators : The ovary is pulled from

Fig. 309.

—

Ri:;mov.\l of Diseased Uv.vhy—Oophorectomy.

a, Denuded area from which the ovary has been removed; b, deep ligatures securing the vessels divided; c, con-

tinuous catgut suture used to approximate the edges of the divided peritoneum.

the broad ligament so as to stretch the posterior layer of the latter at the hilum,

forming a pedicle. This is then secured with the two interlacing catgut sutures or

by means of the Staffordshire knot (page G2(S), and the ovary is cut away, leaving a

small stump.

The chief objection to this method is that a raw stump is left, which may be-

come adherent to intestine. Another danger is that retraction of the tissues in the

pedicle may occur after operation, leading to hemorrhage.

2. By Vaginal Section.—The peritoneal cavity may be entered by an anterior

or posterior colpotomy. If the ovary can be pulled down easily it may be

removed by either of the procedures just described. If it cannot be brought down

satisfactorily, the vaginal opening should be closed and the abdominal operation



OVARITIS, OOPHORITIS. 615

carried out. The vaginal route should not be selected when the vagina is long,

narrow, rigid, or contracted, nor when the uterus cannot be pulled well down.

(4) WHEN THE OVARIES ARE DISEASED.

Ovaritis, Oophoritis.—Inflammation of the ovary may occur alone or along

with changes in neighboring structures.

The most important cause is microbial infection. Thus it may follow abortion

and labor, or operative procedures on the genital tract. It may form part of a gen-

eral peritonitis due to the colon bacillus, streptococcus, or other organisms. It

may be caused by tuberculosis and actinomycosis. It may follow appendicitis,

acute gonorrheal infection, or may result from old-standing gonorrheal trouble in

the male. It may develop in the exanthemata, in arsenic- and phosphorus-poison-

ing, or be secondary to parotitis or other distant infections. Exposure to cold and

damp, excessive coitus at or near menstruation, are believed by some to be occasional

causes.

Pathology.—The process may be an acute or a chronic one. It may affect both

folhcles and stroma; usually both are implicated, though in different degrees in

different cases. Generally in acute cases the former are markedly affected. The

ovary gets larger, the Graafian follicles swell, their contents become cloudy, the

cells of the membrana granulosa and discus proligerus degenerate, and the ovum
breaks down. On the surface of the organ the germ epithelium may become greatly

destroyed. The vessels are congested and exudation takes place into the tissues,

and small ecchymoses may form. Pus may develop and may give rise to one or more

abscesses.

An ovarian abscess may grow as large as an egg, or, more rarely may reach a

larger size. It is usually associated with periovaritic adhesions. It may com-

municate with the Fallopian tube or may rupture spontaneously into bowel, bladder,

vagina, or through the abdominal wall; it may also burst into the peritoneal cavity.

In some cases it remains for a long time as a localized swelling.

In chronic inflammation, where there is no pus formation, the ovaries are en-

larged and congested; many Graafian follicles become compressed and destroyed,

thoughsome get distended to form small cysts. Often the gland may be changed into

a mass of small irregular cysts, almost all the intervening stroma having become

atrophied and destroyed. This condition may be found without any enlargement

of the ovary as a whole. In some cases the organ gets much swollen and edema-

tous
—

"oophoritis serosa." In some old-standing conditions of interstitial ovaritis

the ovary becomes hard and cirrhotic owing to fibrous changes in the stroma, and it

may be considerably reduced in size. In tubercular inflammation miliary tuber-

cles may be found on the surface or in the substance of the organ ; the latter may lead

to caseation.

Diagnosis.—When acute ovaritis is but part of a more widespread inflammation,

it is usually impossible to determine definitely the involvement of the affected organ.

When the disease is localized to the ovary the symptoms are very much like those



616 REMOVAL OF UTERINE APPENDAGES.

found in other local pelvic inflammations. They vary greatly in different cases

according to the variety and degree of inflammation and the nature of the patient.

In acute cases there is pelvic pain in the region of the inflamed organ which may
radiate to different parts. On bimanual examination the ovary is painful to the

touch and may be found to be enlarged.

In chronic cases there are local pains. Ill health and neurotic manifestations

tend to develop. Dysmenorrhea is found in some cases, most marked during the

first day or two of the menstrual period. In other cases there is no increase in pain

at this time, while occasionally there may be a lessening of the suffering. As re-

garfls the menstrual flow there is no alteration which can be considered as character-

istic of ovaritis. ^Menorrhagia, or scanty menstruation, may be met with, but its

occurrence probably depends largely upon the state of the uterus and on the general

health.

On bimanual examination the tender organs may sometimes be distinctly felt

;

in most cases, owing to surrounding inflammation and to adhesions to neighboring

structures, their outline cannot be defined. When a pelvic abscess is present, it is

felt either as a firm or as an elastic mass. Very rarely can any fluctuation be de-

tected. When large it may occupy a considerable part of the pelvic cavity, displac-

ing and compressing the pelvic contents.

Indications.—Until the present conservative era in operative gynecology began,

one of the commonest indications for oophorectomy was ovarian inflammation, and

there can be no doubt that ignorance of the pathology of this condition has led to

wholesale and unnecessary mutilations. The hasty and reckless diagnosis of the

operator on opening the abdomen had often been the sole basis for the radical meas-

ures which followed. A few small cysts in the ovary sufficed to warrant its removal.

Variations in size from some text-book standard were even regarded as indications,

it never having been widely recognized that the normal ovary may vary in size as

well as the ear or nose or any other part of the body. "Cirrhosis of the ovary,"

a term applied to an appearance supposed by many to be advanced oophoritis

necessitating removal, is now shown to be an expression covering a variety of con-

ditions—premature senile change; excessive superficial fissuring due to develop-

mental peculiarity, or to the cicatrization following bursting of numerous Graafian

follicles; shrinkage following constriction of neighboring tissues by inflammatory

bands. As an alteration following old-standing oophoritis it is not very common.

It is, indeed, only now that gynecologists are finding out that the necessity for

performing oophorectomy in inflammatory conditions is comparatively rare, the

conservative procedures of freeing the ovary from adhesions, incisions, ignipuncture,

and resection taking its place in a large number of cases. The recognition of the

part that the neurotic element plays in giving prominence to pelvic pains in women

has been an important factor in modifying operative treatment.

In view of these facts the operative treatment of ovarian inflammation must be

regarded as being in a transition state, so that it is impossible to lay down exact m-

dications for the performance of oophorectomy.
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Non-purulent Chronic Inflammation.—Removal is sometimes necessary in

this condition. It is indicated in two classes of cases : First, those in which the

ovary is embedded in dense inflammatory tissue so that it is impossible to free the

organ, without tearing it to pieces; second, those in which a chronic inflammatory

process is accompanied with the transformation of the Graafian follicles into small

cysts so that the whole ovary is filled and distended by them. The importance of the

small cystic degeneration into the ovaries has been much exaggerated, and until

recently the presence of a moderate degree of this change was considered sufficient

to warrant removal of the organ. Owing to the conservative views of Martin, Polk,

Pozzi, Dudley, of New York, and others, the radical operation is being replaced by

incision, ignipuncture, and resection in chronic oophoritis with cystic changes.

There is some difference of opinion regarding the nature of the so-called "small

cystic degeneration of the ovary," but the work of Bulius, Steffeck, Stratz, Petitpierre,

Popoff, Holzl, Martin, and others, proves that in the great majority of cases in which

it is well marked, the change is due to chronic inflammation. There is an increase

in the liquor folliculi by transudation of fluid from the perifollicular vessel, as well

as by the breaking down of the cells of the membrana granulosa, the ovum being de-

stroyed. The follicle wall is thickened by the inflammation and so there is increased

resistance to the escape of its contents. The shape of the ovary may often be altered

and various degrees of enlargement may be found. The cysts are of different sizes

and tend to be irregular in shape, especially when numerous and pressed together.

In the latter condition in advanced stages, there may be such stretching and thinning

of the interfoUicular stroma as to obliterate the ordinary signs of the inflammatory

process. In less marked cases congested vessels are noted, extravasation of

leukocytes and sometimes of blood. In advanced conditions thickening and hyaline

degeneration of vessel walls are found. When only a few small cysts exist in an

ovary, it maybe very difficult, on naked eye examination, to decide as to their nature.

If they be few in number, entirely superficial, distinct from each other and rounded

in shape, they are to be regarded as probably only enlarged normal follicles. The
cyst fluid presents different appearances. In small cavities it is usually thin

and transparent; in older ones it is often whitish and opaque. It may some-

times be blood-stained, brown or yellow. If the cysts are distributed irregularly

through the organ or are pressed together in parts having irregular outlines, they are

probably of pathologic origin. Holzl has pointed out the tendency of these to lose

their round shape at an early period. In any case of doubt one or more incisions

may be made in the ovary for the purpose of examining the condition of the organ.

If it be normal the wounds may be easily closed with fine catgut. In purulent in-

flammatory conditions—ovarian abscess—removal of the whole organ is usually

necessary. An exception to this rule may sometimes be made when the abscess

is single and the contents sterile; the diseased part may then be resected. Or in

some cases when the abscess is large, and bulging down against the vaginal roof,

perforation of the latter and drainage may be sufficient (see Chapter XVIII).

Nature of Operation.—The removal of a diseased ovary may be carried out
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by both abdominal and vaginal section. In most cases the former route is to be

chosen because of the frecjuency of adhesions in these cases and of the better op-

portunity afforded for dealing with the condition.

The operation may sometimes be as simple as that described for the removal

of the healthy ovary. Often the presence of periovaritis binding the ovary to neigh-

boring structures causes trouble and difficulty. The stages of the operation are those

already mentioned in describing normal oophorectomy. The method of dealing

with difficulties in the operation will be considered in connection with salpingo-

oophorectomy.

Hematoma of the Ovary.—The etiology and pathology of this condition are

not well known. It is found in different forms—hemorrhages into the stroma, into

Graafian follicles, and in cysts. Hemorrhages into ovarian cystomata will not be

considered.

Oophorectomy is very rarely required for this condition; only when the

hematoma has so distended the ovary as practically to destroy the normal tissues.

In other cases where the mass is not so large it is sufficient to remove the clot and

to close the cavity with a continuous catgut suture.

SALPINGECTOMY.

Conservative tendencies have likewise begun to reduce the sphere of this opera-

tion, since it has been shown that in many cases of tubal disease resection may serve

to preserve a portion of the tube capable of carrying on its normal function. The

most fre((uent indication for removal of the tube is inflammation, and the operation

has hitherto been carried out in all varieties and stages.

Salpingitis.—The etiology of this condition is practically the same as that

already described in connection with inflammation in the ovary. The most im-

portant causes are gonorrhea and sepsis.

Pathology.—The most marked alterations are found in the mucosa, but all

parts of the wall are usually more or less affected at the same time. When the

peritoneal covering is involved, the inflammation may be localized or may be part

of a wider affection. As a result the tube may be constricted, bent, displaced, or

made adherent to surrounding parts. Yery often the ovary is involved with it. The

outer end may become closed, the fimbriae adhering. In some cases there may be a

considerable thickening of the subperitoneal cellular tissues.

In the muscular part of the wall there is small cell infiltration, making it thick

and hard. When pus is present, small loculi may be formed throughout it. When

the mucosa is affected various changes are caused. Infiltration and effusion take

place into the delicate submucous layer. The vessels are congested and small

hemorrhages may take place.

Abundant mucus is secreted in the lumen; leukoc}i;es and sometimes red blood-

corpuscles may enter it, and epithelial cells intact or degenerate may be thrown off.

The epithelial layer may be lost in some parts, and adhesions may form between the
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plicEC. The latter may become thickened so as to resemble polypi ; they may also

become covered with vegetations. As a result of the formations of adhesions,

occlusion of the tube may be caused in one or more parts. Suppuration may occur

in one or more areas.

In the cases in which a chronic interstitial process is the main one, the tube may

become hard, thick, and irregular. In advanced stages it may become atrophied

and cirrhotic. The lumen may be obliterated partly or entirely by adhesions and

the unobliterated portions may become distended with fluid.

Hydrosalpinx.—This is a distended condition of the tube as a result of serous

fluid poured into the lumen. It is probably always due to inflammation, and some-

times may be an advanced stage of pyosalpinx ; in some cases the wall shows few traces

of inflammation. It may develop on one or both sides of the pelvis. The outer end

of the tube, and generally the inner, are closed. As distention takes place the tube

becomes elongated and pear-shaped, somewhat tortuous, and, as a rule, marked by

constrictions. The surface is smooth, save where there are adhesions, and has

a pearly gray color; the walls are thin and translucent. The fluid is usually thin

and citron-colored; sometimes it may contain flakes of lymph or a little blood.

The lumen is usually single, but may contain one or more complete or partial septa.

The mucosa becomes very thin as the tube distends, the plicfe becoming more

or less obliterated in many parts and separated from one another. The epithelium

may be preserved to a large extent, although the cells may be somewhat altered in

shape. The muscular coat is greatly atrophied in marked cases. Sometimes the

distended tube has a narrow pedicle owing to rotation. The uterine end may not

be completely closed in some cases but only stenosed, so that the fluid may escape

at times into the uterus—the condition known as "hydrops tubae profluens."

Pyosalpinx.—This is a condition of the tube usually produced by purulent

salpingitis, as a result of which gradual distention tends to occur. It may also de-

velop by the infection of a tube already distended with serum or blood. The

rate of distention varies greatly in different cases. Sometimes it may take

place rapidly; in other cases very slowly. The enlargement may be uniform, but

generally the tube wall is somewhat constricted in parts; occasionally more than

one distinct collection of pus may be found. The least marked change is usually

in that part of the tube next the uterus.

In moderate degrees of distention the enlargement is somewhat pear-shaped.

In extreme degrees it becomes more rounded, and may extend considerably above

the pelvic brim, reaching the size of an infant's head. The wall varies in thickness

and is usually adherent to neighboring structures. The adhesions may be so abun-

dant as to embed the tube as a fixed mass whose contour cannot be distinguished.

It may he lateral to the uterus, in front, above, or behind it. Most commonly it

is found between the broad ligament and the sacrum, extending deeply into the

pouch of Douglas.

The fimbriated end is rarely free, the fimbrise being matted together and

generally adherent to some neighboring structure. The mucosal folds tend to be-
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come obliterated as distention occurs, the inner surface of the wall having the ordinary

appearance of the lining of any abscess cavity. The lining epithelium is largely

destroyed, but may be found in places, especially in the depressions between the

mucosal folds, though even here it is usually altered.

The pus is generally thick and yellow. In old cases it may become a thin,

watery fluid in which flakes of pus and lymph maybe found in large or very small

fjuantities. In some cases the odor is fetid, especially when the sac is adherent to

intestine.

Rupture may take place into the peritoneal cavity, rectum, bladder, vagina, or

through the abdominal wall. Sometimes it may burst among adhesions, the pus

burrowing in various directions. In a large percentage of cases the fluid in these

distended tubes is sterile, the microorganisms which caused the disease having

been gradually destroyed. Of the microbes which may be found in some cases,

the gonococcus is the most frequent; .streptococci are found in a few instances

and staphylococci very infrequently. Rarely the colon bacillus, tubercle bacillus,

micrococcus lanceolatus, bacillus aerogenes, and proteus Zenkeri may be found.

Mixed infection occurs occasionally.

Sometimes the ovary becomes infected along with the tube, adhesions forming

between both, a single pus cavity being formed—the tubo-ovarian abscess. This

condition may also develop from a preexisting ovarian hydrocele or tubo-ovarian cyst

which has become infected.

Symptoms and Diagnosis.—It is not easy to present a clear account of the

symptomatology of salpingitis, especially in relation to the different varieties. In

both acute and chronic cases there is often an accompanying inflammation in neigh-

boring tissues, so that it is difficult to assign to each structure its proper share of symp-

toms. In acute cases at all marked there are the usual general disturbances due to

the febrile state and there is local pelvic pain. Often, owing to widespread abdom-

inal tenderness and tympanites, a wrong diagnosis of general peritonitis may be

made. When on the right side, the condition may be mistaken for appendicitis.

As the disease continues the acute stage gradually passes into the chronic, the

latter varying in different cases. Pain continues on the affected side and is generally

constant, though sometimes intermittent.

In purulent salpingitis exacerbations may be caused by the escape through the

tube wall of drops of pus, setting up localized peritonitis. Pain is aggravated at

menstruation and after coitus and exertion. Menorrhagia and metrorrhagia are

often present, but are probably due to coincident disease in the endometrium.

Defecation is often painful when an enlarged tube is adherent to the rectum.

When the disease is marked and bilateral, sterility results. In many cases

reflex pains are established and various neurotic phenomena may develop, ill

health continuing for a more or less extended period.

In advanced degrees of tubal distention the symptoms are variable. There may

be no symptoms in some cases, or they may be slight. The pain may be entirely

caused by surrounding inflammation. Pressure symptoms are often found re-
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lating to bowel, bladder or other structures, especially when the enlarged tube is

firmly fixed by adhesions.

In the case of hydrops profluens there may be an occasional noticeable discharge

of fluid into the uterus and vagina. If rupture of a distended tube takes place into

the peritoneal cavity, the symptoms vary according to the virulence of the contents.

In severe cases acute peritonitis may be set up. When the contents are sterile there

maybe no symptoms whatever. Rupture into the bladder, vagina, or rectum may be

followed by an improvement in symptoms ; a fistulous tract may be left which may

continue to discharge, remaining a source of distress and weakness.

Physical Signs.—Deep pressure in the iliac region of the affected side causes

tenderness and resistance. When the tube is much enlarged it may sometimes be

felt through the abdominal wall. The diseased condition is best made out on biman-

ual examination, when the swelling may be easily palpated, the patient usually

complaining of pain. When there is inflammatory thickening near the tube it may

be impossible to distinguish the latter with accuracy unless it be considerably

enlarged.

The distended tube may in some cases be felt as an elastic mass ; in other cases

as a flrm swelling lying lateral to, above, or in front of the uterus, which may be much

displaced. The mass may be movable, but is generally fixed. When both tubes

are distended they may sometimes be palpated independently, especially by a finger

passed well into the rectum. In many cases this is impossible when they lie in the

pouch of Douglas close together and surrounded by adhesions.

It is important to bear in mind that all manipulations should be carried out gently

in examining these cases. Thin-walled distended tubes may easily be ruptured.

Sometimes the fluid is forced from the tube into the uterus and vagina by the

bimanual examination.

Indications and Contraindications.—The removal of the tube, in all degrees

of inflammation, has been carried out with far too great freedom in recent years.

Since it has been shown that resection may be safely employed in many cases where

complete removal was formerly thought necessary, operators are now beginning to

develop the conservative line of work. It is not easy to state the indications for the

radical operation, since they are only in the process of being defined.

One point should be emphasized—when the disease is bilateral every effort

should be made to do conservative work on one side, at least. In non-purulent

salpingitis resection will probably to a considerable extent replace removal of the

tube. When the tube is greatly thickened, crumpled, and deeply buried in adhe-

sions, its complete removal is probably the most satisfactory procedure. If there

is evidence of recent infection or of suppuration, resection should not be performed.

In cases of hydrosalpinx, where very marked distention exists, removal should be

carried out, if possible, rather than resection. When partial distention is present

resection should be more often employed, though removal is best if there be any

evidence that the tubal contents are not sterile.

In some cases, owing to the dense adhesions between the tubes and impor-
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tant structures, salpingectomy may be a prolonged and difficult operation; there

may be much bleeding from separated adhesions ; wounds of viscera may be made

;

extensive raw surfaces may be left, and infective pus may escape. Sometimes,

when the patient's general condition is not satisfactory, attempts at removal may
lead to unwise prolongation of the operation, and it may be necessary to desist

from removal. In such a case the abdomen should be closed and the fluid collection

should, if possible, be inci-sed and drained through the vagina.

Many operators advise removal of the uterus along with the tubes in certain in-

stances (see Chapter XVII). This is to be recommended especially in cases where

no portions of the tubes or ovaries may be conserved, where the uterus is badly

infected, and where it has been extensively adherent, so that after freeing it much of

its surface is raw and oozing.

It must be remembered that occasionally the uterus may be used for plastic pur-

poses after the diseased parts have been removed. Freund has made it serve to

cover a rent in the anterior rectal wall. Webster has made use of the organ in a

case in which old pus tubes were dissected out of the pelvis, leaving a very large raw

surface. The ovarian and uterine arteries were ligated and the uterus was cut

away by a coronal section close to its anterior peritoneal surface. The broad liga-

ments with the intermediate uterine flaps were turned downward and stitched to peri-

toneum around the posterior and lateral pelvic walls, the raw space below being

first stuffed with gauze and carried into the vagina. In this way a clean peritoneal

floor was formed in the pelvis.

Hematosalpinx.

—

Etiology.—The tube may become distended with blood as a

result of atresia in the uterus or vagina. It is thought by many to be a reflux from

the uterus of menstrual blood; but against this view is the fact that often the inner

end of the tube is closed. In some cases it is due mainly to hemorrhage from the

tubal mucosa. The nearer the atresia to the tube, the more quickly is the hemato-

salpinx formed. In hymeneal atresia, according to Bandl, the condition is rarely

observed. Sometimes only one tube is affected; when both are distended it is

usually to an unequal extent. Hematosalpinx may develop in connection with the

rudimentary horn of a malformed uterus, or with a bicornate uterus where

atresia exists on one side. Another important cause of the condition is tubal gesta-

tion. It may also develop in connection with acute infectious diseases. Sometimes

it occurs with large pelvic tumors, c. g., myoma uteri. It has been noted after local

traumatism, e. g., pelvic massage. It may originate in a hemorrhagic form of sal-

pingitis.

Pathology.—As the tube distends its wall gets thinned, although it may be thick-

ened in parts by imflammation which may give rise to adhesions. The blood remains

fluid for a long time, probably owing to its mixture with the tubal secretion, becom-

ing dirty brown in color. Rupture of the sac may sometimes occur. Rarely gan-

grene of the wall or suppuration of the contents may take place. Torsion of the

broad ligament below the distended tube may sometimes occur. When tubal preg-

nancy is the cause, the ovum may be completely broken up and diffused throughout
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the blood, or it may be partly or entirely detached, becoming incorporated with

the blood mass to form a " mole." The amount of blood poured out varies in these

cases; often the mass tends to increase owing to fresh hemorrhages following the

first loss. In the early stages the ovum looks like a fresh blood-clot, and unless the

specimen be studied with care, the various tissues of the ovum may not be recognized.

Later the mass becomes pale and firm, undergoing the ordinary changes of

blood-clot; shrinkage tends to take place, in many cases, very slowly. It is im-

portant to note that in a certain number of these cases, where the clinical evidence

points strongly to ectopic pregnancy, the most thorough examination of the tubal

contents may fail to reveal corroborative evidence.

Diagnosis.—There is nothing distinctive in the symptoms of hematosalpinx;

they are usually associated with others due to the condition causing the trouble.

The distended tube causes no symptoms in some cases; in others there may be dis-

tress or pain in the affected side; the latter may be constant or intermittent, and

probably depends mainly upon the associated peritonitis. Pressure symptoms re-

lating to bladder, rectum, and other structures are often present. Physical exami-

nation gives the same result as in the case of chronic hydrosalpinx or of pyosalpinx.

Indications for Salpingectomy.—Until recently removal of the tube has been

carried out in all degrees of hematosalpinx. This is not necessary save in extreme

distention of the tube and in cases where an infective process is active; in other

cases resection is best, by which method a patent portion is left.

Tuberculosis of the Tubes.—The Fallopian tubes, according to Whitridge

Wilhams, are the most frequent seat of genital tuberculosis. It is generally asso-

ciated with similar disease in the uterus, ovaries, or peritoneum. Tubal tuberculo-

sis is usually secondary to the disease elsewhere, although, as a rule, primary as

regards the genitals. Very rarely is it primary as regards the whole body.

Pathology.—The disease is found as the miliary, chronic diffuse, and chronic

fibroid forms. The appearances presented by the tube are varied. In marked

cases it is enlarged, the outer end being usually occluded; tubercles are seen on

the surface, and adhesions are present. The lumen contains yellow caseous matterj

sometimes thick, sometimes partly calcified. In old cases the inner surface is ir-

regular, ragged, and studded with tubercles, while the wall is more or less hyper-

trophied by inflammation. The tube may become considerably distended and dis-

placed. In slighter cases the tubercles may be scanty and the tubal enlargement

not very great. The disease is often most marked in the infundibular end. Some-

times there is a single nodular enlargement, due to the massing together of several

tubercles.

Diagnosis.—There is no means by which the disease can be definitely diagnosed.

The symptoms may be simply those of local pelvic inflammation or of chronic tuber-

culosis, but the local symptoms may be masked by those due to tuberculosis in other

parts.

Indications and Contraindications to Operation.—When the tube alone

is affected it should be removed, even though nodules be found on the peritoneum
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elsewhere. This procedure is inadvisable when advanced pulmonary tuberculosis

exists, butmay be carried out if the lung affection be in an early stage. If the ovaries

are affected they should be removed with the tubes. Where there is bilateral disease

the uterus with the appendages should be extirpated.

Tumors of the Tubes.—These are rare. The entire tube should be removed

when the swelling is large or malignant. In the cases of small benign tumors re-

section of the tube may be performed.

THE OPERATION.

Salpingectomy may be carried out by both the abdominal and vaginal routes.

The latter is rarely as favorable as the former because it does not permit of thorough

- x.SecKex^

Fig. 310.

—

Removal of Diseased Fallopian Tube—Salpingectomy.

a, Forceps holding edge of infundibulopelvic ligament; b, denuded area from which the tube has been removed;

c, uterus; d, continuous catgut suture used to approximate the edges of the divided peritoneum.

examination of the pelvis, and because manipulations are more difficult AX hen

there are extensive adhesions, when the tube is high in the pelvis or greatly distended,

when there is a suspicion of appendicitis or when tuberculosis is present, the vaginal

route should not be chosen. A small vagina is a contraindication to its selection.

By Abdominal Section.—On opening the abdomen in the middle fine the re-

lationships of the pelvic contents should first be carefully studied. If slight omental

adhesions exist they should be separated by the fingers; if very firm or extensive,

ligatures should be applied and the omentum divided between them. Intestinal

adhesions should be most carefully divided ; sometimes the bowel wall must be dis-

sected away with a knife. The pelvis should be next explored. If only shght ad-

hesions exist around the tube they may readily be broken with the fingers and

the broad ligament with the tube raised toward the abdominal incision.

When adhesions are extensive or firm they should be divided under observation;



SALPINGO-OOPHORECTOMY IN FIBROMYOMA UTERI. 625

otherwise there is risk of injuring important structures, e. g., bowel. In such a

case the abdominal incision should be enlarged as much as is necessary and free

intestine should be pushed upward from the pelvis, sterihzed gauze pads being

introduced to prevent them from descending. The Trendelenburg posture is of

great assistance in carrying out these manipulations.

The adhesions are separated with the fingers or are rubbed off with a piece of

gauze. If they are long they should be tied in two places with catgut and divided.

If'they are short and very firm it may be necessary to dissect them from the tube

with knife or scissors. When the tube is greatly distended it may be possible to

remove the mass without bursting it. Generally, in such cases, it is best to aspirate

the contents and to close the opening with a suture or with forceps before proceeding

with its removal.

When both tubes are diseased and fixed by adhesions it is best to carry out

separation of the latter on both sides previous to removal. This is safer than to take

away the mass on one side before freeing that on the other, because when the latter

method is adopted there is always danger of loosening the first apphed ligatures by

the manipulations necessary to break down the adhesions on the opposite side.

When the tube is completely freed from adhesions it is raised up into the incision,

gauze sponges being packed into the pelvis to check the oozing of the blood from the

denuded surfaces. Removal of the tube is then carried out. The outer part of the

mesosalpinx is held by forceps. The tube is then cut away from the broad ligament

along its whole length. Bleeding may be temporarily checked with forceps. A por-

tion of the uterine end of the tube is removed by a small V-shaped incision into the uter-

ine tissue. In an infective case the rest of the tube lumen should be cauterized. By

removing the inner end in this manner one can insure such satisfactory closure of the

raw surface as to prevent any after-establishment of communication between the

remains of the tube and the peritoneal cavity. The old method of ligating the

inner end of the tube may be followed by this result, which may set up fresh pelvic

infection. Bleeding points in the bed of the tube are then tied with catgut and a con-

tinuous catgut suture is applied along the upper margin of the ligament so as to com-

pletely cover the raw surface with peritoneum. (The remaining stages of the technic

are described on page 629.)

SALPINGO-OOPHORECTOMY.

(a) In Fibromyoma Uteri.—Ever since Lawson Tait introduced the opera-

tion of removal of the appendages in the treatment of uterine fibroids it has been

very widely employed. Within recent years it has been largely abandoned in

America and in many European countries as a result of the marvelous reduction of

mortality attendant upon abdominal and vaginal hysterectomy. The operation is

mostly in favor in Great Britain. It is difficult, at the present time, to state with

precision its proper sphere of employment. This is a matter which will be settled

within a few years by widening experience. My own opinion is that salpingo-oopho-
voL. I.—40
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rectomy is very rarely necessary, and should be carried out only when it is the

particular desire of the patient, or when, owing to the condition of the patient or

the nature of the tumor, hysterectomy is likely to be attended with fatal results.

Unfortunately, in those conditions which increase the risk of the latter operation

—

large size of tumor, impaction in the pelvis, extensive adhesions, extensive extra-

peritoneal development—it is not often possible to carry out removal of the ap-

pendages on account of their inaccessibility, so that the major procedure may be

the only course open to the surgeon if operation be desired.

The efFect of salpingo-oophorectomy is no doubt very satisfactory in many cases

and is followed by some shrinkage of the tumor and improvement in the symptoms,

but recovery is not as rapid as after a successful hysterectomy. In some cases

only partial benefit is gained, while occasionally no improvement foUows.

With regard to hysterectomy, apart from complete removal of the tumor and

speedy recovery, there is the satisfaction that one or both ovaries may often be left to

exert their normal influence on the organism.

The Operation.—Before attempting removal of the appendages a careful ex-

amination must be made to determine whether both can be satisfactorily taken

away. Sometimes they may be easily reached on one side, but may be inaccessible

on the other. Occasionally an ovary may be so thinned and stretched over the

tumor as to be unrecognizal)le ; it may be buried between two parts of the growth

or in adhesions. It is useless to do the operation on one side unless it can be satis-

factorily carried out on the other. It is performed as described on page 625. It

is important that no raw stump should be left in order that intestinal adhesions may
not form. In passing ligatures there is great risk of piercing veins in the broad

ligament, as they are usually much enlarged in these cases. Sometimes trouble-

some hemorrhage results and may be difficult to control. After removing the ap-

pendages on one side there is great risk of loosening the ligatures by the manipu-

lations necessary to reach those on the other side. It is therefore a good rule

to remove, first of all, those most difficult of access. There can be no doubt

that the removal of the ovaries is the essential factor in bringing about improve-

ment in these cases. The tubes are unimportant and their removal does not ap-

pear to influence metabolic processes. In general it may be said there is no reason

for removing them. Double oophorectomy should rather be the aim. If the tubes

are diseased, or if their extirpation can better facilitate removal of the ovaries, they

should also be taken away. If the smallest portion of an ovary be left, improve-

ment in the patient's condition need not be expected, although in some cases there

is no benefit even when all the ovarian tissue has been removed.

(h) In Inflammatory Conditions of the Tubes and Ovaries.—The pathology,

etiology, symptoms, and physical signs of salpingitis and ovaritis have been con-

sidered. As regards the performance of salpingo-oophorectomy for these troubles,

it has already been pointed out that as a result of conservative ideas the present

tendency is toward its less frequent employment. Hitherto it has been the routine

custom in removing the tube to take away the ovary also, no matter what its con-
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dition, and vice versa, in removing the ovary to take away the tube. Such a proce-

dure must now be regarded as unjustifiable.

It is not easy to lay down exact indications for the combined operation. Gener-

ally speaking, it may be stated that it should be carried out only when both ovary and

tube are so badly diseased as to exclude the hope of performing conservative opera-

tions upon them. These conditions have already been referred to (pages 616 and

621), and are also considered in the sections dealing with "conservative' ' operations

on the uterine appendages.

(c) Tubo-ovarian Cyst.—This condition, called by Bland Sutton "ovarian

hydrocele," is rare. It consists of a sac containing thin fluid situated on the poste-

rior layer of the broad ligament, the fimbriated end of the Fallopian tube communi-

cating with the sac. The tube is usually elongated and dilated. When the cyst

is small the ovary projects from the inner wall of the sac; when it is large it is

spread out and blended with the sac wall, being sometimes unrecognizable as a dis-

tinct structure. The fluid may discharge from time to time through the tube and

uterus; sometimes it may become purulent.

According to Bland Sutton, the condition arises from the distention of a fold of

peritoneum which occasionally surrounds the ovary—the so-called "ovarian sac."

This sac normally exists as a covering to the ovary in several mammals—the rat,

hyena, mare, guinea-pig; in others—baboon and porcupine—the sac is only

partly formed. Ovarian hydrocele is sometimes found in these animals.

The Operation.—Removal of the appendages is generally best carried out as

follows :

(a) By Abdominal Section.—The abdominal incision is made as already de-

scribed. The tube and ovary are carefully detached from adhesions in the manner

detailed on page 625. Various methods are employed in removing the appendages

and in preventing bleeding.

1. The tube and ovary being raised to the abdominal incision, a strong catgut

ligature is tied around the outer part of the broad ligament securing the ovarian

vessels. Another is firmly applied to the upper part of the broad ligament close to

the uterus and below the tube ; it includes the utero-ovarian ligament. The ovary

is then cut from its attachment at the hilum and the raw surface carefully sutured

with continuous catgut and covered with peritoneum. The Fallopian tube is then

dissected from its bed and removed as described under "salpingectomy." A series

of catgut sutures are then applied to the raw surface in such a manner as to check

bleeding and to cover it with peritoneum. When the tube anrl ovary are adherent

they may be together cut from the broad ligament, the single raw surface thus pro-

duced being closed by the continuous catgut suture. The advantage of operating

in this manner is that raw surfaces are completely covered and the broad ligament is

not left in a state of tension.

2. A favorite method with some operators is to secure a pedicle en masse. The
appendages are raised and the broad ligament pierced below the ovary with a pedicle

needle carrying a strong double ligature, care being taken to avoid injuring vessels.
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The needle is then withdrawn. The ligature may be secured by means of the Staf-

fordshire knot. The loop is thrown over the mass to be removed until it rests on

the free ends of the ligature. One of these is then drawn through this loop so as to

lie on it. Both ends are pulled tightly so as to constrict the pedicle. They are

Fir., 311.

—

\'ariolis Forms of Ligature en masse.

A, Staffordshire or Lawson Tait knot; B, Bantock knot; C, Double interlacing ligatures; D, Triple interlacing

ligatures.

then tied tiy the ordinary surgical knot. The Bantock knot is preferred by some.

When the needle is withdrawn, one of the free ends is carried around the pedicle,

passed through the loop and tied to the other free end on the opposite side of the

pedicle.

Fig. ;^):J.- Ri.:mo\ ai. (_.i- 1)ist asfd Appfm>a i s

—

Salpingo oophorfctomi

a, Pyosalpinx; b, ligature applied to ovarian vessels in infundibulopelvic ligament, c, ligature applied to utero-

ovarian ligament and upper part of broad ligament under the tube.

After the knot is tied, a pair of forceps is applied to each side of the pedicle,

about 1 cm. (f in.) outside the ligature. An assistant then holds the absorbent pad

under the forceps and keeps the intestine and abdominal walls aside while the pedi-

cle, consisting of infundibulopelvic, broad and utero-ovarian ligaments, and tube, is
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divided external to the forceps. The stump is then carefully sponged. If there be

no bleeding, the ends of the ligature are cut away, the forceps removed, and the

stump allowed to sink into the pelvis. If after cutting the tube and ovary there be

bleeding, or if the operator be in doubt as to the security of the ligature, another

ligature should be tied around the pedicle under the forceps.

By this method a certain amount of tension is left in the broad ligament owing

to the bunching together of the tissues. This is most marked when the tissues are

thick, when the ligament is naturally tense or made so by the presence of inflamma-

tory bands. Another objectionable feature is that a raw stump is left behind

which may become adherent to the intestine; moreover, the uterine end of the

tube may sometimes become patent. If this procedure be adopted, an effort

should be made to bury the stump in peritoneum.

Fig. 313.

—

Removal of Diseased Appendages—Salpingo-oophohectomy.

a, Extent of denuded area after removal of appendages; b, infundibulopelvic ligament with ligature applied;

c, upper part of broad ligament and utero-ovarian ligament with ligature applied: d, continuous catgut suture

approximating the edges of the divided peritoneum.

3. Others prefer to secure the pedicle by interlacing ligatures which extend from

the infundibulopelvic ligament to the uterus below the level of the tube and ovary.

They may be passed by means of a pedicle needle or with an ordinary needle carried

in a holder. The objection to this method is that when the tube and ovary are cut

away a considerable area of raw surface is left, and this may give rise to adhesions.

The stump should therefore be covered with peritoneum.

Complications Attending the Removal of Diseased Tubes and Ovaries.^

When in the course of removing diseased appendages many adhesions are separated,

more or less oozing of blood is apt to follow. It has already been stated that as the

surfaces are denuded, gauze pads should be firmly packed against them. This usu-

ally suffices to check bleeding. If after the diseased parts are removed there is

still some oozing when the pads are taken from the pelvic cavity, a careful search
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should be made for the bleeding points. Sometimes another firm gauze pack

may be successful in stopping the flow.

It may be necessary to ligate certain points by means of a needle and catgut

suture, or the apphcation of the cautery may be tried. Thorough irrigation of

the pelvis with hot normal saline solution will often check oozing; if it does not com-

pletely cease, 400 c.c. or more of the fluid may be left in the abdomen when it is

closed. The blood that continues to escape mixes with the salt solution and be-

comes absorbed into the system. In cases where the bleeding is marked many
operators carry out drainage. Such a course is unnecessary save where the bowel

has been injured or an infective process is in progress. Drainage should always be

carried out through an incision made between the pouch of Douglas and the posterior

fornix of the vagina, unless some contraindication exists, in which case the abdo-

minal incision should be used.

If in removing a tube or an ovary containing pus the sac should burst, allowing

the fluid to escape, the latter should be at once removed by gauze pads, which

should be put aside and not used again. If there is a suspicion that the fluid is

not sterile, Webster recommends washing out the pelvis at such a junction with

saline solution containing formaldehyd (1 :2000).' He has shown that this

antiseptic can in such a strength be safely used in the peritoneal cavity.

Fortunately, in most cases the pus is so old as to be sterile, so that its escape is

not a serious matter. It is, however, impossible to be certain as to its state during

an operation and it is safer to avoid the risk of contamination of the peritoneum.

Drainage after Abdominal Section and Operation upon the Pelvic Or-

gans.—In the early period of abdominal surgery drainage was very frequently

employed for the following purposes:

1. To withdraw septic material from the peritoneal cavity in infected cases.

2. To withdraw non-septic fluids, c. g., blood, serum, cyst-contents, etc.

•3. To determine the occurrence of secondary hemorrhage.

In recent years drainage has been much less practised and, at the present

time, it is comparatively rarely employed by experienced operators. This change

is due to the knowledge which has been gained regarding the peritoneum and the

bacteriology of infectious diseases, to greater care exercised in selecting the period

of operation, and to improvements in technic.

Formerly, for example, it was customary to open the abdomen to remove dis-

eased tubes and ovaries in all stages of infection. Now it is considered that this

operation in the acute stage is unjustifiable unless general peritonitis is developing.

It is preferable to wait for a later period until the toxicity of the infected areas is

so reduced that contamination of the healthy peritoneum, which may be brought

about during removal, may not produce fresh infection. The dangers following

operations in acute cases caused the older operators to resort to drainage in all

'Webster, J. C: "Infective Peritonitis with Special Reference to a Suggested Method of

Improving the Present Methods of Surgical Treatment," Amer. Gynecol. Jour., Nov., 1899,

vol. xiii, p. 429.
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cases in which purulent matter escaped during removal. It is now understood

that such measures are unneccessary in cases in which infections of some duration

are present, since the pus is usually sterile, indicated by the subsidence of marked

febrile phenomena and by absence of leukocytosis.

In the acute stage of infection accumulations of pus which can be reached by

vaginal incision should be evacuated, and, at a later period, abdominal removal

of the diseased tissues carried out if necessary to the restoration of health.

At the present time it is not considered necessary to drain for the purpose of

removing blood and serum, except in the presence of very infective material. Great

care is taken to insure as thorough hemostasis as possible before the abdomen

is closed. Denuded areas, from which serous oozing may take place, are covered,

and the peritoneum handled as carefully as possible. With regard to blood and

serum, it is well known that absorption may occur before coagulation occurs;

that after this change, removal is brought about by the action of leukocytes; that

while uninjured peritoneum aljsorbs most actively, injurefl peritoneum may also

perform this function; that fresh blood and serum are germicidal and may be able

to destroy many organisms.

Sterile foreign material, e. g., cyst contents, may to a large extent be removed

from the peritoneal cavity by thorough irrigation with normal saline solution and

by gentle sponging. That which cannot be taken away in this manner is gradually

carried off by the peritoneum, the fluid being everywhere absorbed, solid particles

being disintegrated and removed through the diaphragmatic peritoneum by means

of leukocytes.

Formerly drainage was carried out in most cases of intestinal, vesical, and

ureteral injuries. Modern methods of repairing these are so perfected that the

drain is rarely necessary as a precautionary measure.

When portions of infected tissues cannot be entirely removed (a rare occur-

rence), drainage is advisable if there is not absolute certainty that they are sterile.

Frequently, however, such tissues may be destroyed by the cautery.

Objections to Drainage.—That drainage is not a harmless procedure is evident

from many clinical and experimental observations. It may cause constipation,

tympanites, nausea and vomiting, owing to interference of the drain with the

intestines. Fecal fistula may be caused. Sometimes the inflammatory reaction

around the drain may cause vesical disturbances, e. g., irritability, dysuria, cystitis;

sometimes resulting suppuration may form a fistulous opening. Cases in which

drainage is employed are more liable to be followed by hernia than those in which

it is not used. Infection is apt to enter the drainage tract from without.

Clark' made a study of 100 cases of abdominal section in which extensive

adhesions had been separated and drainage employed, and also of 100 similar

cases in which no drainage was carried out. In the latter series suppuration oc-

curred only once, and in the former eight times.

' Clark, John G. : "A Critical Review of Seventeen Hundred Cases of Abdominal Section from
the Standpoint of Intraperitoneal Drainage," Amer. Jour. Obstet., 1897, vol. xxxv, No. 4, p. 481.
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Substitutes for Drainage.—At the present time it is considered that attention

to the following points necessarily implies the infrequent use of drainage:

1. Strict attention to asepsis.

2. Perfection of technic. The operation should be performed carefully, but

without unnecessary waste of time. The general peritoneal cavity should be

walled off from the field of operation by sterile gauze pads moistened in hot nor-

mal saline solution. The peritoneum should not be exposed to dry, cold, or dusty

air. It should not be roughly handled. Denuded areas should be covered with

peritoneum as much as possible. Septic tissue and fluid should be removed as

carefully as possible, so as not to contaminate healthy areas.

Within recent years irrigation of the peritoneal cavity and retention in it of

normal saline solution at a temperature somewhat higher than that of the normal

body have been widely employed, to great advantage in cases where shock is likely

to follow, e.
(J.,

prolongation of operation, loss of blood, etc. It is also used to

wash out escaped debris, cyst contents, or other foreign material. This procedure

is of great value. It is a powerful stimulant, supplies heat to the body and fluid

to the vessels, and increases renal activity. In cases in which oozing of blood from

denuded areas is likely to continue after closure of the abdomen, the saline solu-

tion diffuses the blood and prevents local clotting. J. G. Clark' has been foremost

in advocating the retention of 500 c.c. or more of the fluid, in cases in which the

presence of septic material is suspected. This should be associated with elevation

of the lower end of the patient's bed, because in this position foreign particles more

quickly reach the diaphragm, through which they are chiefly carried (Muscatello^).

The saline solution serves somewhat to disintegrate and dilute the toxic material,

and this enables the leidvocytes to act more advantageously.^ Tliis postural drain-

age is only to be used as a prophylactic against post-operative infection, and not

when general peritonitis is established. In purulent peritonitis it is of no value,

because, as Pawlowsky has demonstrated, the lymphatics leading from the peri-

toneum are blocked with microbes and inflammatory products. Free drainage

through incisions is better in this condition. Where ascites is present, it is not

advisable to use saline solution for retention, Waterhouse having shown that ab-

sorption from the peritoneal cavity is very imperfect where that condition exists.

Neither is it advisable in cases in which large cjuantities of fibrin or thick cyst contents

have been disseminated in the cavity for several hours.

In a recent paper Clark and Norris^ have pubhshed an account of observations

and experiments which support strongly the earlier views of the former.

> Clark, John G.: " Postural Method of Draining the Peritoneal Cavity after Abdominal Op-

erations," Johns Hopkins Hosp. Bui., April, 1897, No. 73, p. 59.

' Muscatello, G.: "Ueber den Bau u. das Aufsangungensvermogen des Peritonaum," Vir-

chow's Archiv, 189.5, Bd. exliii, S. 327.

' Waterhouse, H. J.: "Experiraentelle Untersuchungen uber Peritonitis," Virchow's Archiv,

1890, Bd. cxix, S. 342.

< Clark, John G., and Norris, Charles C: "A Practical Application in Abdominal Surgery

of Scientific Investigations on the Function, Anatomy, and Pathology of the Peritoneum Jour

Am. Med. Assoc, Aug. 10, 1901, p. 360; ihii}., "Peritoneal Saline Infusions m Abdommal

Operations," Jour. Am. Med. Assoc, Jan. 30, 1904, p. 281.
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In experimenting as to the fate of minute sterile granules of India ink and carmin

placed in the peritoneal cavity, they found that these were carried through the

diaphragm into the retroperitoneal lymph-charmels, being widely distributed.

Within eight hours they were found in the marrow of long bones, liver, kidneys,

lungs, etc.

On injecting infectious microorganisms or irritants into the cavity, there is

an increased flow of lymph and leukocytes into the cavity, varying according to

the degree of irritation. This is followed by their passage into the general cir-

culation. The omentum plays an important part in providing for the supply

of serum and leukocytes, its vessels being numerous and thin-walled. The ex-

amination of the blood after abdominal operations reveals increased leukocytosis.

Though this may be partly due to the anesthetic, it is also due to the traumatism

of the operation. C. Y. White has found that the post-operative leukocytosis

averages somewhat over 20,000.

When drainage is used the leukocytosis persists longer. When normal saline

solution is placed in the cavity, the average leukocytosis is higher during the first

twenty-four or thirty-six hours. In cases in which infective material is present,

the salt solution, therefore, exercises an additional beneficial influence by causing

a greater number of the cefls to enter the peritoneal cavity and attack the micro-

organisms.

Clark and Norris have made a very interesting series of experiments in inocu-

lating the peritoneum with virulent cultures of organisms, followed by the intro-

duction of normal saline solution, and have shown that the latter undoubtedly

minimizes the risk of infection. All control animals in which no salt solution was

used died, whereas of the test animals in which it was used, 44 per cent, were saved,

and the duration of life in those which died was longer than in the control animals

which died.

Methods of Drainage.—Drainage may be carried out through the abdominal

wall, through the vagina, or by both of these routes. The indications for selecting

these are given in connection with the various operative procedures described in

this work.

Vaginal drainage is obtained by establishing a communication between the

pouch of Douglas and the posterior fornix. (Before all abdominal operations

for pelvic disease, the vagina should be thoroughly cleansed in case this form of

drainage may be necessary.) The end of a strip of sterile antiseptic gauze^ is

passed into the vagina, the remainder being packed in the pouch of Douglas.

In two or three days it may be removed through the vagina and another portion

'The writer strongly recommends chinosol gauze, made as follows: Prepared strips are
dipped in the following solution:

Chinosol powder 1 part
Glycerin 2 parts
Sterile water 20 "

These are hung up to dry, arranged in rolls, covered with cotton, and sterilized in the steam
chamber. Chinosol is strongly inhibitory to microorganismal activity, and in this strength has
no toxic effects.
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inserted, if considered necessary. Some operators use a T-shaped rubber tube

instead of the gauze.

Vaginal drainage has the great advantage over drainage through the anterior

abdominal wall that it does not predispose to the development of hernia. The
vaginal route should be selected unless there is a special reason for abdominal

drainage.

Abdominal drainage is carried out by the following means

:

Glass or rubber tube alone.

Glass or rubber tube filled with gauze.

Glass or rubber tube surrounded with gauze. ,

Gauze alone.

Each of these methods has its advocates and there are differences of opinion

as to their relative merits.

The chief objections to the glass tubes are as follows: a permanent sinus may
be established; a fecal fistula may be formed by pressure of the tube on the bowel;

intestinal obstruction may occur from the traction of adhesions formed around

the tube; the omentum (sometimes the intestine) may work into the lumen through

the lateral apertures and become strangulated. The tube may sometimes be

broken.

The objections to gauze drainage are as follows: The gauze leads to free oozing

of senmi, which may become infected; its meshes become saturated and its capil-

lary action soon lessened. Free discharge of fluid is thereby retarded and it may

burrow beyond the drainage area.

Too early removal of gauze may cause considerable disturbance, because of

interference with the adhesions which have formed around it. These may be

ruptured, hemorrhage may be set up, a ligature may be separated, and omentum

or bowel may be dragged out. Severe pain may also be produced. As the fi-

brous layer surrounding the gauze organizes, it becomes less firmly attached to

the latter; after the fifth day removal becomes more easy. It is also important

to note that in taking away the gauze, organisms which may have entered its outer

portion may be squeezed into the peritoneal cavity and thus cause infection. Gauze

may, however, be saturated with an antiseptic, e. g., chinosol, which is an ad-

vantage in draining an infected cavity; the risk of infection from without is also

diminished.

Rubber tubing has the advantage over glass that it cannot be broken and can-

not injuriously press on viscera. It may, however, become bent or constricted

so that drainage is interfered with; if it is perforated with lateral holes, the omen-

tum or bowel may be herniated through the latter.

In the majority of cases, perhaps, in which abdominal drainage is carried

out anteriorly, the glass tube is satisfactory. In cases in which there is marked

oozing from a large denuded area, or in which it is desired to wall off an infected

area from the general peritoneal cavity, it is introduced with strips of gauze, which

are packed around it, their free ends projecting through the abdominal incision.
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The tube may be straight or curved, and should reach the lowest part of the

cavity to be drained. It may project through the lower end, or some other part

of the incision. In closing the latter, it is best to suture the peritoneum indepen-

dently, except where the drain lies. The remaining abdominal tissues of the abdo-

minal wall are then approximated, the skin-opening through which the tube passes

being left somewhat larger than the tube. The dressings are best applied as

follows: several layers of antiseptic gauze are placed over the incision. This

is covered with a square piece of rubber sheeting, in which a perforation is made

for the tube; this prevents the dressing next the incision being soaked with the

discharges. Over the mouth of the tube is placed a sterile pad, and the whole

area is covered with absorbent cotton fastened in position with strips of adhesive

plaster and a bandage, care being taken that there shall be no pressure over the

end of the tube.

During the first twenty-four hours or more the dressings may require to be

changed more than once, owing to the escape of discharges. It may also be neces-

sary to evacuate the drainage-tube by means of a rubber tube attached to a syringe.

If, however, a strip of gauze is kept in the tube, there may be a constant capillary

flow outward into the dressings. The strip of gauze may be renewed from time

to time. When blood-clot forms in the tube it must be sucked out with a syringe.

In carrying out these manipulations the most thorough precautions as to asepsis

must be observed.

,
The tube may be needed only a few hours or one or more days. The longer

it remains in position, the greater the risk of infection from without, the longer

the period of healing, and the greater the risk of peritonitis afterward. In the

great majority of cases the tube may be withdrawn in twenty-four to forty-eight

hours. When it is taken out, the edges of the incision may be allowed to approx-

imate if there is no infection in the case. If the drainage has been carried out on

account of the latter condition, a strip of antiseptic gauze may be inserted into

the hole and changed during the succeeding days. W'hen the drainage tract is

deep, a rubber tube may be employed, being gradually shortened. W'hen the

dressings are changed, the hole may be irrigated with hydrogen peroxid and an

antiseptic solution, e. g., formalin 1 : 1000.

In cases in which the incision becomes infected, it is advisable to apply moist

dressings, the gauze being soaked with a solution of formahn, 1 : 1000, or some
other antiseptic.

When the intestine has been injured, gas or fecal matter may pass from the

tube. Indeed, this may be the first intimation that the accident has taken place.

In some cases air escapes, having entered the peritoneal cavity during the opera-

tion, or having been sucked in during spells of vomiting.

To prevent the entrance of omentum or bowel into the perforations of the

tube, the latter should be rotated and moved slightly up and down when the dress-

ings are changed. If the tube should become fixed by the formation of hernias,

rotation may lead to their withdrawal. Sometimes, however, it is necessary to

withdraw the tube in order to remove them.
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The use of extensive gauze packing is very rarely necessary. Indeed, the

writer only employs it in opening the abdomen in cases of ectopic gestation where,

after removing the fetus, it is deemed advisable to leave the placenta m situ for

several days. A series of strips of chinosol gauze tied together serve the purpose.

]\likulicz's plan of using a gauze bag filled with independent strips has largely

been abandoned, as it is complicated. Iodoform gauze should not be used in

these cases, because of the risk to the patient from absorption of the drug.

(b) By Vaginal Section.—The appendages may be removed by this route in

some instances. Indeed, it is preferred by many operators if the conditions are

favorable to easy manipulations. The peritoneum is best opened by the utero-

vesical pouch through the anterior fornix. The tube and ovary are then removed by

one or the other of the two methods above described. When the vagina is narrow

or exceptionally long, or the bony outlet contracted, when abundant or dense ad-

hesions exist in the pelvis, it is l)est to select the abdominal route in order that the

field of operative procedure may be more satisfactorily exposed and denuded areas

carefully covered with peritoneum.



CHAPTER XVII.

ABDOMINAL HYSTERECTOMY FOR INFLAMMATION OF THE
UTERINE APPENDAGES.

By J. M. Baldy, M.D.

Like the development of all operations, that of abdominal hysterectomy for

pelvic inflammation was the outcome of much thought and study of the general plans

of treatment in use in old times, particularly as to their results. It was, as so often

happens, the outcome of several minds working independently along the same lines

at the same time with an almost simultaneous announcement of practically the same

conclusions and results.

During the last months of 1891 my own first operation of the kind for this con-

dition was performed. This operation and the subsequent ones were allowed to

accumulate until October .5, 1893, when they numbered six cases and were reported

in a formal paper, ^ my experience at this time being such as to warrant my urging

the adoption of the procedure as a routine operation. The same month (October,

1893), and almost the same day, William M. Polk,^ of New York, presented a

paper on the same subject, giving similar conclusions and urging a like procedure.

In this paper Polk refers to his first case, operated on early in the year 1892 and re-

ported in February of the same year. His experience had, from this first case up to

the time of his paper, increased by the number of seven patients so treated.

The great epoch of abdominal hysterectomy for inflammation of the uterine

appendages was October, 1893, when Polk and Baldy, having each given two years'

independent study to the subject and having come after much the same experience

to about the same conclusions, gave to the surgical world (Polk through the medium
of the New York Obstetrical Society, October 3, 1893, Baldy through the medium
of the Philadelphia Obstetrical Society, October 5, 1893) their experience and

placed the operation on a sure and permanent basis.

As is the rule in any great advance in this world, the presentation of these two

papers at almost the same time, the one in New York, the other in Philadelphia,

provoked an almost universal storm of opposition and criticism. The two ex-

ceptions to this opposition were Florian Krug, of New York, and Harris

A. Slocum, of Philadelphia. Slocum, in discussing Baldy's papers, advised the

'Baldy, J. M.: "Removal of the Uterus and its Appendages for Pelvic Inflammatory Dis-
ease," Amials of Gynec, Nov., 1893, vol. vii, p. 57. "Extirpation of the Adnexa," Am. Jour,
of Obstet., vol. XXX, No. 1, 1894. " Hysterectomy for Suppurative Disea.se of the Pelvic Organs,"
Am. Gyn. and Obstet. Jour., Sept., 189.5, p. 221.

^Polk.W. M.: "Hysterectomy (Suprapubic) for Salpingitis and Ovaritis," N. Y. Jour. Gyn.
and Obstet., Dec, 1893, vol. iii, p. 1053.
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adoption of the procedure and called attention to the fact that he had written a

paper on the subject which would shortly be published and which subsequently (Octo-

ber 7, 1S93) appeared in the "Medical News.'" In this paper Slocum recommends

the adoption of the treatment, although it appears that he himself had never per-

formed the operation. Krug" in the discussion of Polk's paper strongly supported

the author and stated that he (Krug) had first performed the operation a year

before and a number of times subsequently with most satisfactory results. With

these exceptions the opposition was universal; in most instances strenuous, in a few

half-hearted. Even George M. Edebohls,^ who discussed Polk's paper, gave less

than a half-hearted support—a support so cautious as to amount to a practical

opposition; although he stated that two weeks after Polk's first reported case he

had presented to the New York Obstetrical Society the uterus and its appendages

from a case of pyosalpinx which he (Edebohls) had removed during life, and that he

had subsequently performed three similar operations. Within the year much of the

opposition had ceased, and within two years the majority of gynecologic surgeons

had adopted the operation in suitable cases as a permanently established procedure.

Thereafter the only discussions on the subject from authoritative sources were as to

the relative value of the complete or incomplete abdominal hysterectomy and as to

the relative value of the abdominal versus the vaginal operation.

As operators performed and still perform the total hysterectomy for other

diseases, so they adopted this detail in their cases of pelvic inflammation; as opera-

tors preferred and still prefer the amputation method of performing hysterectomy

(excepting in the presence of tuberculosis or malignancy), so they preferred this

method for the inflammatory cases. And so both classes still choose. This is a

mere matter of detail and is of no particular importance, the results in one case

being as good as in the other; it is simply a matter of personal preference and habit,

with the less risk, if there be any, on the side of the amputation method.

The question of the abdominal versus the vaginal route for performing these

operations was long and exhaustively discussed on both sides of the Atlantic Ocean;

in the main, Europe, led by the French, standing for the vaginal, America for the ab-

dominal method. The battle is finished. America has largely (almost universally)

increased her loyalty to the abdominal method, Europe (even the French) having

been largely converted to the abdominal method as the better one in the majority

of cases.

Pelvic inflammation, with exceptional tubercular cases, is caused by either

gonorrhea or post-puerperal septicemia. All other supposed causes are dependent

on these two. The infection in any given case may be mixed in character.

The disease originates as a vulvitis, vaginitis, or cervicitis, eventually extending

'Slocum, H. A,: "A Problem in Abdominal Surgery, AVhy is the Uterus Retainedatterthe

Ovaries are Removed?" Medical News, 1S93, vol. Ixiii, p. 400.

^Krug, Florian: Discussion on "Removal of the Uterus in Disease of the Uterine Appendages,"

N. Y. Jour. Gyn. and Obstet., 1893, vol. iii, p. 1093.

'Edebohls, G. M.: "Remarksupon the Removal of the Uterus in Diseases of the Appendages,"

Transac. N. Y. Obstet. Soc., Nov. 7, 1893, p. 74.
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to become endometritis in the case of gonorrheal infection. In the case of a septicemic

infection it begins as endometritis. The disease then follows one of two courses.

The rare course and one only followed by post-puerperal cases is for the in-

flammation to extend through the uterine walls by way of the veins and lymphatics

into the connective tissue of the broad ligaments. Such cases result in enormous in-

flammatory deposits in any and all connective tissues about the uterus, which at

times break down into abscesses. These cases, whether they break down or not,

are best treated by a vaginal incision, deep penetration with the finger into the

masses, and drainage.

The usual course for the extension of the endometritis, if the attack is virulent

enough to extend at all, is into and through the Fallopian tubes. The infection

having attacked the mucous membrane of the Fallopian tube, either one of two

things occur: Lymph is rapidly thrown out from the serous membrane of the fimbriae

and the tube becomes closed, or the inflammation travels so rapidly as to escape into

the pelvic cavity through the still patulous fimbriated end of the tube. In the first

case a pyosalpinx, hydrosalpinx, or hematosalpinx results, usually with the Fallopian

tube and ovary adherent to everything with which they come in contact. In the

second case, if the patient does not die of a general peritonitis, pus forms in the true

pelvis and becomes localized by the overlying omentum and intestines becoming

adherent.

The condition of the uterine, ovarian, and tubal tissues after the virulence of the

primary attack has worn itself out is variable in degree. The uterine mucous

membrane may be in a condition of chronic inflammation, the uterine walls infil-

trated more or less with inflammatory deposits or pus pockets ; the Fallopian tubes

(closed at both uterine and fimbriated ends) distended with pus, serum, or blood

and their walls thickened with inflammatory deposits or pus pockets, the ovaries

enlarged and containing pus, the broad ligaments and the pelvic connective tissue

thickened and containing pus deposits, all or any of the pelvic contents matted

together by adhesions.

Symptoms.—The symptoms of the patients vary according to the degree of the

lesion. They suffer from pelvic, abdominal, and back pains which are aggravated

by motion. A feeling of fullness and weight or bearing down is frequent. Con-

stipation renders their condition more intolerable. Coitus, driving, or walking

is painful. Menstruation is irregular—usually too frequent and too profuse.

Leukorrheal discharges appear or become mucopurulent and more profuse if they

existed before. Reflex nervous and gastric symptoms of all kinds become common.
The patient finally drifts into a state of chronic invalidism—either too ill to leave

home or she haunts the doctor's office seeking relief from her almost constant

suffering. If pus exists an accelerated pulse and elevated temperature may add to

her miseries and a slow chronic septicemia with all its attendant evils becomes a con-

siderable element in her suffering. At infrequent intervals she is liable to more or

less severe attacks of acute pelvic inflammation, from which she has a prolonged

convalescence and in which she may even lose her life.
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General Considerations.—In determining for or against extirpation of the

uterus in pelvic inflammatory disease, certain general considerations will arise.

1. Is the uterus essential or useful after the ovaries have been removed f The

uterus has one use in the body, namely, that of containing and developing the hu-

man embryo. In the face of the loss of lx)th ovaries, it is evident that the necessity

for the uterus has departed, and together witli the necessity its usefulness. The
peculiarities which go to make up the womanhood of the woman rest solely in the

ovaries and not in the womb. Nor is it a demonstrable fact that this organ has any-

thing whatever to do with the integrity or support of the vaginal vault. If any

support obtains to the vagina from above it is from the broad, vesical, and sacral

ligaments, but their integrity is destroyed to exactly the same extent by double ovario-

tomy as by hysterectomy. If there be any truth in the argument that the cervix is the

keystone to the vagina, there is no necessity for the removal of this structure in this

class of cases; the uterus may be extirpated by an amputation so low down as to be

practially a complete removal and yet leave the vaginal portion of the cervix intact.

Thus, the relation of the vagina and cervix remains unchanged and the pelvic floor

with its attachments is reheved of the weight imposed upon them by a useless and

possibly diseased uterus. There is undoubtedly less sagging of the pelvic floor when

the uterus has been removed than when a double ovariotomy has been performed.

2. Are all patients cured after an operation requiring double ovariotomy f This

proposition is answered in the negative by a common and universal experience.

Pryor states that a large number of the patients from whom he had removed both

adnexa containing pus, leaving the uterus behind, regret ever having undergone the

operation. The surgeon should either preserve the menstrual function by conserva-

tive measures or else in doubtful cases remove the uterus when the ovaries and tubes

are taken away for purulent disease. Such patients, if the uterus is left, not infre-

quently sufl^er for many months or years with pain, metrorrhagia, and mucopurulent

leukorrhea. In marked contrast to these cases are the convalescence and future

comfort of those cases of myomata with pus tubes in which the uterus has been ab-

lated. It is well known that in pelvic inflammation the disease first aff'ects the womb

and secondarily invades the Fallopian tubes and the pelvic peritoneum. Not only is

the endometrium afi'ected, but the inflammatory products invade the deeper struc-

tures which go to make up the uterine walls. If a suppurative process follows,

these infiltrates undergo the same changes as do the same elements in the walls

of the Fallopian tubes. This is clearly demonstrated by the ease with which a

ligature cuts through the uterine tissue when applied at the cornua in cases of pus

tubes. With a Fallopian tube and uterus both diseased by the same factor and to

the same extent it is not rational to suppose that a cure is to be always obtained by

the removal of the tubes alone. As Polk has indicated in studying the results of

this disease upon the uterus, it should be understood that with the disappearance of

the acute stage the uterus is often displaced in one direction by the pressure of

the masses of exutlation, and later displaced in the opposite direction by the con-

traction of the same exudation, now diminished in bulk and organized. The uterus
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may be retroverted and bound down, attached to the rectum, and in the cul-de-sac.

It may be thrown into a position of anteversion or of lateral version by shortening

of both or one of the uterosacral ligaments. Another common displacement is the

lateral one, dependent upon shortening of the broad ligaments, the fundus being the

portion chiefly affected if the contraction be along the upper border; the cervix if it

be along the base. The condition of the structure of the organ is apt to be decidedly

abnormal if with these displacements the tubes are in a state of chronic inflammation.

The body is enlarged and sensitive and from the cervix a purulent or mucopurulent

discharge escapes.

It must not be understood from the foregoing that removal of the uterus is recom-

mended in all cases of pelvic inflammatory disease. In very many cases the uterus

has succeeded in throwing off the original infection, is comparatively healthy, and

no contraction of the ligaments has taken place. Under such circumstances it

would not be necessary to remove the uterus. Again, it is not necessary to remove

the uterus in those cases of purulent destruction of both adnexa in which atrophy of

the genitalia has already begun. Such a condition is not infrequently seen in old

prostitutes.

3. Are patients cured after hysterectomy , where double ovariotomy has failed f Ex-

perience alone can provide this answer. In a paper read before the Philadelphia

Obstetrical Society, Baldy reported two cases in which the uterus had been removed

subsequent to a simple extirpation of the appendages. After the primary operation

these patients had continued to suffer from leukorrheal discharges, hemorrhage, and

pain. The secondary operations for removal of the uteri proved that the appen-

dages had been thoroughly extirpated at the first operations and that no such cause

as incomplete removal existed to account for the continued suffering. The removal

of the uterus in both cases cured the patients and both remain permanently in good

health. Similar operations have been performed since that time in many in-

stances with like results. It is claimed by those opposed to the radical operations

that proper intrauterine treatment will result in a cure without the necessity of re-

moving the womb. Under the most skilful and conscientious apphcation of these

palliative methods of treatment, both by the author and many able gynecologists,

absolute failures have been recorded in many cases. The first patient upon whom
the author performed hysterectomy in pursuance of this plan had been submitted

to the primary operation of double ovariotomy a year or more previously, and the

second operation was performed only after thorough trial of the methods of intra-

uterine medication had been made.

4. Does the operation of hysterectomy increase the mortality above that of double

ovariotomy? Personally, not only has hysterectomy in the hands of the author

lessened the mortality very materially, but it has also rendered the convalescence

infinitely smoother, easier, and more satisfactory! A total of 223 cases in the hands

of Baldy, Kelly, Polk, Krug, Pryor, and Penrose, with but six deaths, gives a mor-

tahty of but 2.68 per cent., a much better showing than has been made by the same

operators where they confined themselves to double ovariotomy.

VOL. I.—41
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5. Is ilic retention of the uterus of any disadvantage or clanger to the patient f Not

infref[uently the womb bleeds and gives rise to mucopurulent discharges indefinitely

after removal of the appendages. This may in a few cases result from incomplete re-

moval of appendages, but such a result cannot obtain where the more radical op-

eration is performed. The mere fact that removal of tlie uterus will cure these

symptoms is an unanswerable argument in favor of hysterectomy in these cases.

Not only are the objectionable symptoms removed, but also the danger of subsequent

prolapse of the heavy and diseased organ.

It is contended that about 20 per cent, of all cases of pus tubes are tubercular

in origin, and this can only be decided by a careful microscopic examination of the

specimen after removal and not always by their macroscopic appearance at the time

of the operation. Each and every form of local tuberculosis is a menace to the

health of the patient, and whenever such a focus exists its removal is indicated.

Hence, as tubal disease is frequently secondary to disease of the uterine mucosa the

latter at times is tubercular also and should be removed. Then again the elimi-

nation of any fear of future malignancy in the uterus is by no means a small con-

sideration. The infection which originally caused the pelvic involvement, even

though not tubercular in nature, came through the uterus and may persist in the

uterus after pus tubes and ovaries are removed and may recur in the uterus from

fresh exposure; hence an additional advantage in removing the organ. Finally,

the removal of pus cavities communicating with the bowel gives a large mortality

where the uterus is retained ; in this group of patients the mortality greatly lessens

when the uterus is removed with the appendages.

Indications for the Operation.—The foregoing questions having been settled

satisfactorily, it necessarily follows that hysterectomy is the operation of choice over

double ovariotomy in a certain percentage of the class of cases under consideration.

It remains to determine in what cases to choose this operation.

Hysterectomy should be the operation of choice:

1. Where an abdominal section is performed for the removal of the uterine

appendages and the womb is found greatly enlarged, infiltrated, and diseased,

especially if it has been siuTOunded by extensive adhesions and the freeing

of it leaves large areas of denuded peritoneum which may be the cause of

readhesion of the uterus or an amount of oozing which will necessitate the use of a

drainage-tube.

2. Where one or more abdominal sections have been performed upon a woman,

and relief has not followed.

3. Even where the uterus is not greatly diseased, if during the course of the

operation for removal of the appendages it be largely denuded of its peritoneal

covering.

4. Where there is extensive purulent involvement of the broad ligament, hyster-

ectomy affords an avenue for perfect drainage.

5. When there is any good reason for believing that this organ will in future

become the seat of the disease.
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6. Where the removal of the uterus will facilitate an operation or give greater

security against hemorrhage.

7. In all cases in which, even though one appendage be perfect in all particulars,

the tubercle bacilli have been found in the scrapings from the uterus previously

obtained for diagnostic purposes.

9. When the uterus itself is diseased, the diseased condition not admitting of

removal by curetage of the uterus.

10. When there is an inability to distinguish the boundary-line between the

uterus and the adnexa, the genitaha interna forming a conglomerate mass impossible

of resolution into its component parts.

In all casesit is, of course, assumed that both ovaries must of necessity be sacrificed

with the exceptions above noted. Except in the presence of malignant or tubercu-

lar disease the womb should never be disturbed if even a portion of one ovary and a

Fallopian tube can with safety be preserved. Nor is an operation to be extended to

the performance of hysterectomy when a double ovariotomy will even temporarily

answer the purpose, should the patient be in such a condition that the prolonged

manipulation might render the result in a given case doubtful.

Why the Abdominal Method of Operating is Preferable.—In America, with rare

exceptions, the abdominal method has been the one of choice over the vaginal route

and to be preferred for the following reasons

:

1. That all the parts may be exposed to the eye as well as to the touch, and

hence greater accuracy and security can be obtained.

2. The parts may be thoroughly inspected before any organ has been removed

or destroyed, in order to determine whether or not the Fallopian tubes and ovaries

must be sacrificed.

3. All intestinal or bladder injuries may be readily discovered and corrected.

4. Any damage to the vermiform appendix may be detected and corrected.

5. The adnexa may with certainty in all cases when necessary be completely

removed together with the womb.

6. All the wounds may be closed, denuded surfaces mostly covered over with

peritoneum, and drainage avoided in the vast majority of cases.

7. The operation is easier to perform ^and hence can be accomplished with

lessened risk to the patient by the greater number of surgeons.

The short convalescence claimed for the vaginal method does not in reality ob-

tain. It is true that most of these patients are sent home in two weeks after their

operation, but as a matter of fact the foul discharges from their wounds continue

for several weeks longer. Most patients who require such a severe operation as

hysterectomy are physically in such a condition as to make a prolonged stay in bed

together with careful nursing and feeding a great consideration. As a rule, there-

fore, the sending of a patient home in two weeks, rather than a benefit, is a positive

detriment to her future health. Many of these cases would be the better for it

were they to remain in bed si.x weeks or longer.

The claim that by the vaginal method the peritoneal cavity is not opened is
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untrue save in a very few instances. It is extremely rare to meet with a case in

which botli uterus and appendages are absolutely buried beneath a wall of adhesions.

At some point the uterus or the uterine appendages are in relation with the general

peritoneal cavity; therefore, whether the vaginal or abdominal hysterectomy be

performed the barrier is broken down and the general peritoneal cavity entered.

The only possible condition in which vaginal hysterectomy may be preferable is

in those cases in which there is a large pelvic abscess (but no pyosalpinx or ovarian

abscess), accompanied by dense and extensive intestinal adhesions which it would

be impossible or highly dangerous to the intestines to separate. In this class might

also be included those rare cases of pyosalpinx and ovarian abscesses of enormous

size in which there is oftentimes a doubt as to just where the pus is confined and in

which there is a bulging into the vagina.

TECHNIC OF THE OPERATION.

The Operation Itself.—The preparation of the patient for the operation is that

which is carried out in every abdominal section, be it for any disease whatever, the

condition aimed at being surgical cleanliness and the complete emptying of the whole

gastro-intestinal canal. (See chapter on Preparation.) Ordinarily it is sufficient

to begin the preparation twenty-four hours before the operation. Occasionally

patients are so badly nm down from long suffering that it is well to keep them in bed

under a careful stimulating and dietetic treatment for a week prior to the operation.

This is rarely necessary.

After opening the abdomen in the usual manner, the patient being in the Trendel-

enburg position, the intestines are rolletl back toward the diaphragm and carefully

covered over with successive layers of gauze pads so placed as to exclude any and

all discharges from the pelvis from entering or soiUng the general abdominal cavity.

This procedure also insures a good and uninterrupted view of the whole pelvis

throughout the operation.

All adhesions are now (no adhesion being broken until the general cavity is

fully protected by gauze packing) broken up wherever they are found to exist, so

that the uterus, Fallopian tubes, ovaries, broad hgaments, and the hollow viscera

are all free from any attachment to each other at any point. It is important that

this be fully accomplished before the next step of the operation is proceeded with.

The Fallopian tube and ovary on one side are now grasped by the hand of the

operator and drawn up out of the abdominal incision (or as much so as possible).

Fretjuently the thickening and consequent shortening of the broad ligament is so

great from inflammatory infiltration that it is impossible to elevate the ovary and

Fallopian tube to any great extent. The organs being drawn well toward the

uterus, the broad ligament between its Fallopian tube attachment and the pelvic

wall is exposed. At this exposed point the ovarian artery is hgated by passing a

ligature through the broad ligament. It is desirable, when possible, to pass this

ligature so low in the broad hgament as to pass under the round ligament, thus
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including this ligament together with its blood-vessels in the same pedicle as is the

ovarian artery. The object of this mass ligature is that the remnant of the broad

ligament when the operation is complete be as short as possible, and consequently

give better subsequent support to the vaginal vault than if the broad ligament

be left from a half inch to an inch longer (leaving the vaginal vault so much more

chance to prolapse).

The cornu of the uterus is now grasped and a ligature passed through the broad

ligament directly under the point of entrance of the Fallopian tube and round

ligament into the uterus. This ligature temporarily controls hemorrhage from the

uterine side after the ovarian artery is cut.

The ovary and Fallopian tube are now drawn once more toward the uterus, ex-

posing the ligature on the broad ligament near the pelvic wall, and with a pair of

scissors the broad ligament is cut through from the ligature diagonally across the

broad ligament (severing the round ligament) to a point on the uterine neck at or

near the internal os. As the incision approaches the uterus at this point the uterine

vessels (veins and artery) will be seen running up the side of the organ, closely

hugging it. Care is taken not to cut these vessels at this time. The opposite broad

ligament is treated in precisely the same manner. The uterus being dragged well

up, the point of the scissors is now slipped under the peritoneum (the anterior flap)

of either broad ligament and an incision made around the anterior surface of the

uterine neck at the junction of the uterus and bladder until the incision joins its

fellow of the opposite broad ligament. The finger rapidly pushes the bladder away

from its loose attachment to the uterus.

A ligature is passed (first on one side and then the other), under the uterine artery

(which can be easily felt pulsating) at the point where it approaches the uterus to run

up its side. If the ligature is made to hug the uterine tissues closely there is abso-

lutely no danger of including the ureter. The uterus is amputated at a point close

above the ligature. The amputation is cone-shaped in order that the anterior and

posterior surfaces of the remaining stump may the more readily be brought together

by a subsequent suture.

Up to this point all the suture material has been of silk as small as is compatible

with safe tying. Many operators use catgut for these ligatures, and no objection

can be found to this practice. The material makes no difference; its cleanliness

and its proper adjustment are everything.

The cervical canal is now cleansed with a piece of cotton wet with a bichlorid of

mercury solution and the anterior and posterior edges of the stump whipped to-

gether with a continuous catgut suture. The edges of the peritoneum on the an-

terior and posterior surfaces of the broad ligament are whipped together in the same

manner from side to side of the pelvis, beginning at the stump of the ovarian artery

on one side and stopping only at the similar stump on the opposite side. This pro-

cedure buries the stumps of the uterine artery as well as the stump of the cervix

behind the peritoneum and makes pressure on all raw and bleeding surfaces. The
peritoneal edges are drawn together by the continuous suture tense enough so that
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the pressure will be sufficient to insure a cessation of all oozing of blood. The ab-

dominal cavity is closed in the usual manner.

Atypical Cases.—The operation may be varied in several essentials in special

cases. Occasional cases occur in which the inflammatory lesions are so great as to

make it extremely difficult (almost if not quite impossible) to separate the tubal and

ovarian masses or the uterus from the surrounding viscera without extreme danger of

damage, some of which may be irreparable. This is especially true of the left side,

where at times the point of l.)eginning of the sigmoid flexure of the large bowel and

that of the tubal and ovarian mass are indistinguishable. Under these circumstances

Fici. 314.

—

Bisection of Uterus—First Step.

Fundus exposed and both cornua grasped. The black line indicates the line of section.

the enucleation is better made from below than from above. This is accomplished by

ligating the ovarian artery in the usual manner on the side which is the most easily

manipulated. When the uterine artery is exposed on this side it is at once hgated

and the uterus amputated at the neck. In making the amputation, as the distal

side of the cervix is approachefl by the scissors or knife, the uterus is drawn forcibly

toward that side and away from the side on which the cutting is being done in order

to keep the incision well open and in full view. Immediately when the last fiber

of the uterine tissue is severed the uterine artery comes into view running upward

in the loose connective tissue close to the cervix. The artery and veins are grasped
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by a pair of forceps and incised, and with the fingers the enucleation on that side

of the pelvis is continued by dragging upward and outward the uterus, together

with the whole mass. As the ovarian artery comes into view it is grasped by the

forceps and the mass cut away. The forceps are now replaced by ligatures and the

operation proceeded with as before. In this manner operations may be completed

with comparative ease and safety which by the usual method would be exceedingly

difficult and dangerous. This operation has points of disadvantage over the ordi-

FlG. 315.

—

The Fundus Bisected Down into Cervix. The Bladder Detached.

The steps are: 1, Division of fundus from above downward as indicated by arrow; 2, amputation of left

half of cervix, exposing uterine vessels on that side; .3, control of these vessels; 4, ligature of left round ligament;
5, ligation of left uterine cornu; 6, 7, S, 9, similar steps on right side.

nary one (such as greater danger to the ureters) which renders it advisable onlvto use

it in the cases designated and not as a routine operation. The ordinary operation

is by far the safer and is as easily and quickly performed.

Some surgeons prefer to perform a complete hysterectomy in these cases in pref-

erence to the amputation method. The removal of the cervix with the fundus uteri

has no advantages whatever to offer, and has several disadvantages. The total

operation involves a much more difficult manipulation, a prolonged operation, a
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wider area of denuded surfaces, and more hemorrhage with a consequent greater

chance of shock. The operation may be performed in either of two ways: ligate

the vessels successively, first on one side then on the other, and open the vagina an-

teriorly and posteriorly; or ligate the vessels on the side most easily manipulated,

open the vagina on that side, and after dragging the uterus forcibly to the opposite

side ligate the opposite set of vessels from l)elow upward, as proposed by Pryor.

Bisection of the Uterus.— For certain difficult cases with marked adhesions,

much exudate, and collections of pus Kelly' has devised a technic involving the

Fig. 316.

—

The Uterus Bisected. The Right Half Inverted and Attached Only by its Cornu.

bisection of the uterus and the removal of each half before removing the tubo-

ovarian masses.

The steps are these: If the uterus is buried out of view, the bladder is first

separated from the rectum and the fundus found; then, if there are any large

abscesses, adherent cysts, or hematomata, they are evacuated by aspiration or

by puncture; the rest of the abdominal cavity is then well packed off from the

pelvis.

The right and left cornua uteri are each seized by a pair of stout museau

forceps and lifted up; the uterus is now inci.sed in the median line in an antero-

po.sterior direction, and as the uterus is bisected its cornua are pulled up and

' Kelly, H. A.: "The Removal of Pelvic Inflammatory Masses by the Abdominal Bisection

ot the Uterus," Am. Jour. Obstet., 1900, vol. xlii, p. 81S.
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drawn apart. With a third pair of forceps the uterus is grasped on one side on its

cut surface, as far down in the angle as possible, including both anterior and pos-

terior walls. The museau forceps of the same side is then released and used for

grasping the corresponding point on the opposite cut surface, when the remaining

museau forceps is removed. In this way two forceps are in constant use at the

lowest point. I commonly apply them three or four times in all. As the uterus

is pulled up and the halves become everted and it is bisected further down into

the cervix, if the operator prefers to do a panhysterectomy the bisection is car-

ried all the way down into the vagina. The uterine canal must be followed in

Fig. 317.

—

The Pelvis with the Uterus Removed, Leaving the Adherent Tubes and Ovaries to be Enu-
cleated Afterward.

the bisection, if necessary using a grooved director to keep it in view. The
museau forceps are now made to grasp the uterus well down in the cervical portion,

if it is to be a supravaginal amputation, and the cervix is bisected on one side. As

soon as it is divided and the uterine and vaginal ends begin to pull apart, the under

surface of the uterine end is caught with a pair of forceps and pulled up, and the

uterine vessels, which can now be plainly seen, are clamped or tied. As the uterus

is pulled still further up, the round ligament is exposed and clamped, then finally

a clamp is applied between the cornu of the bisected uterus and the tubo-ovarian

mass, and one half of the uterus is removed. The opposite half of the uterus is

also taken away in the same manner.
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The pelvis now contains nothing but rectum and bladder, with right and left

tubo-ovarian masses plastered to the sides of the pelvis and the broad ligaments,

affording abundant room for investigation of their attachments, as well as for

dehberate and skilful dissection; the wide exposure of the cellular area over the

inferior median and anterior surfaces of the masses offers the best possible avenue

for beginning their detachment and enucleation.

The operator will sometimes find, on completing the bisection of the uterus,

that he can just as well take out each tube and ovary together with its correspond-

ing half of the uterus, reserving for the still more difficult cases, or for a most diffi-

cult side, the separate enucleation of the tube and ovary after removal of the uterus.

The after-treatment is that of any abdominal section.

The prognosis of hysterectomy for these diseases in the worse class of cases is

better than that of double ovariotomy and salpingectomy in similar cases, principally

for the reason that all diseased foci are reached and removed with certainty, and all

raw and bleeding surfaces are done away with or covered over with peritoneum,

drainage being therefore unnecessary. Up to 1895, 223 cases operated on by this

method by Kelly, Polk, Krug, Pryor, Penrose, and Baldy, gave 6 deaths, a mortality

of 2.68 per cent. What better results could be asked ?



CHAPTER XVIII.

VAGINAL DRAINAGE FOR PELVIC ABSCESSES.

By Howard A. Kelly, M.D.

History.—The history of the treatment of pelvic abscess is fraught with the deep-

est interest, for it exhibits in miniature all the phases of the history of the growth

of gynecology at large. It has its genesis in the timid conservatism of thirty years

ago, and then stepping out of swaddling clothes it advances through the phases of

the most radical methods in abdominal surgery, to terminate in a sound conserva-

tism alhed to a bold radicalism, applied in properly selected cases.

The older method of treating pelvic abscess was based on false pathology, giving

rise to the conception that there was a suppurative process going on in the cellular

tissues of the broad ligament; the natural course then was to be extremely conser-

vative, there was nothing to do but to wait, and so the function of the surgeon was

confined to watching for the abscess to ripen and present a marked area of fluctuation

at the vaginal vault, when he ventured, not without anxiety, to incise and to drain it

"per vias naturales." This was the surgery of Sims, and of Emmet in his earlier

years. This was the day when "pelvic cellulitis" dominated the pathology of

the lower abdomen.

The next step was that taken by Lawson Tait, who boldly opened the abdomen,

insisting that the abscess was invariably to be found encapsulated in either the

uterine tubes or in the ovaries, which ought to be extirpated. Where Tait could

not shell the abscess out, he recommended suturing the abdominal wall to the con-

vex surface of the abscess and then draining it, in this fashion, extraperitoneally—

a

hazardous alternative.

Tait's methods were too radical for the stomachs of his older contemporaries,

but a still more extreme radical form of treatment of pelvic abscess was destined to

have a trial and find warm advocates, namely, that of Pean and his school of en-

thusiastic followers, particularly Segond. This new method consisted in the vaginal

extirpation of the entire uterus, by a vaginal bisection or by morcellation. By means

of such a skilful hysterectomy through the vagina, the abscess cavities situated pos-

teriorly and at the sides were easily opened, after which they collapsed, and abundant

drainage was secured by a dependent avenue, a rapid recovery being the result.

This exsective method of operating upon pelvic abscesses was criticized with

special severity by the late M. Sanger, who considered that its field of utility should

be limited to those cases in which an abdominal operation was impossible, or to cases

compHcated by fistulte.

In France the old simple method of evacuation of pelvic abscess by the

651
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vagina followed by drainage was advocated under a new form—namely, earlier

diagnosis and more prompt treatment—by Laroyenne, VuUiet, and Jullien, who

objected to severe radical procedures and were able to cite brilliant results under

this praiseworthy conservative course.

In this country I have myself consistently and almost from the first resorted to

the evacuation of such pelvic abscesses as could be felt through the vaginal vault,

followed by free drainage. This operation has also found warm advocates in

Cabot,' Noble," and others.

Pelvic abscesses are among the most serious, the most dangerous, and the most

important conditions with which the gynecologist has to contend. The abscess is

not in itself the disease, but constitutes the end-product or the final outcome of an

infection which, as a rule, is first located in the uterus and then in the uterine tube.

The disease is therefore an infectious salpingitis which runs its course and results in

the thickening of the walls of the tube, with an infiltration of inflammatory products

in such a manner that the abscess, instead of draining, becomes shut in and retained

in the pelvis.

Etiology and Pathology.—Salpingitis is not the only source of a pelvic abscess,

although it is by far the commonest. Abscesses may also arise either from the direct

penetration of organisms through the tissues into the surrounding cellular structures,

or from the direct invasion of the celhdar structures in case of trauma, as so fre-

quently takes place after birth. We may thus have an abscess

:

1. In the uterine wall.

2. In the uterine tube.

3. In the ovary.

4. In the peritoneum.

5. In the subperitoneal connective tissue.

6. A variety of abscesses in other parts of the pelvis, in the neighborhood of the

rectum, the vagina, or the bladder.

With the last class of abscesses we are not concerned here. The first class

—

abscesses in the uterine wall—are very rare indeed, apart from acute puerperal proc-

esses. It is my purpose to speak now of groups 2, 3, 4, and 5. The fifth group,

or puerperal abscesses, will be dealt with briefly after considering those which are

found in the uterine tubes and the ovaries.

In the fourth group are found those accumulations of pus in the pelvis which are

not contained in any organ and are localized by the agglutination of all the contiguous

structures. These abscesses are observed in cases in which the pus has escaped

from the uterine tube and been walled off in the manner described. They are also

not infrequently found in cases of extrauterine pregnancy in which the blood,

poured out into the pelvis, has become infected, converting the mass into a pelvic

abscess (suppurating hematocele). This group does not require any special con-

sideration in its treatment.

'Cabot, A. T.: "Treatment of Pelvic Abscess," Ann. Gyn. and Fed., 1S92, vol. v, p. 540.

2 Noble, C. P. :
" Treatment of Suppuration in Uterine Appendages," Amer. Med., 1902, iii„ p. 507.
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A variety of microorganisms may be concerned in bringing this condition to pass.

The commonest are the famihar pus-producing organisms and the gonococcus.

As long as the abscess is retained in the body, the patient's health suffers and life

itself is threatened. Cases are not rare in which accumulations of pus, for some

time shut off, and for the time innocuous, have, spontaneously or under exertions

or from mechanical violence, ruptured into the peritoneal cavity, setting up a vir-

ulent peritonitis with a fatal result.

The formation of the pelvic abscess, walled off either by the walls of the uterine

tubes or by intestinal adhesions, constitutes in many instances nature's best efforts

to dispose of a dangerous guest.

Other ways of disposing of abscesses are

:

By absorption.

By rupture into a neighboring viscus, rectum, vagina, bladder, or abdominal

cavity.

By discharging through the uterus.

I do not desire to speak here of the small accumulations of pus found in the

broad hgaments in puerperal

infection, where there is great

edema and thickening of the

broad ligaments with small

suppurative foci. The en-

cysted pelvic abscesses with

whose treatment we are now
dealing vary in their location,

in size, and in position.

The location of the abscess

is, as a rule, in the distended

ampullar portion of one or

both uterine tubes. Some-

times the pus which has es-

caped from a tube gravitates

down between the uterosacral

folds, and forms an abscess in Douglas' cul-de-sac which may be completely shut

off from the cavity above by the adhesion of the uterosacral ligaments, the rectum,

and the uterus above. An abscess may also be walled off by agglutinated small

intestines, but this is rare.

The size of the abscess may vary from a small one, not amounting to more than

a few drops or a teaspoonful of pus, all the way to a great accumulation which fills

the pelvis, or if it is connected with the vermiform appendix, rides up over the brim

of the pelvis into the iliac fossa, in bad cases even extending over the left brim into

the fossa of that side. The large abscesses are often single,—that is to say, a single

opening on the pelvic floor serves to evacuate all the pus. Two or three encysted

accumulations of pus are so often found that when the vagina is opened for drainage

Fig. 318.

—

The Locations of Abscesses upon the Pelvic Floob.

On the right side behind the broad ligament; on the left side

behind the broad ligament; in the median line behind the uterus,

usually below the uterosacral folds. Below the cervix is shown
the method of approaching the right and left abscesses by incising

the vaginal wall, and then pushing to the right or to the left in open-
ing an abscess without opening the peritoneum. (Runner's method.)
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it is one of the rules of the operation to make use of the incision as an avenue by

which to introduce one or two fingers well up into the pelvis behind the uterus,

and with the aid of the outside hand make an investigation on the right and on the

left side for the purpose of discovering any subsidiary abscesses which have not been

tapped by the first incision. The rule holds good that the operator must assume

the presence of two or three abscesses until the contrary is proved by this careful

bimanual palpation under anesthesia.

The position of the abscess in the pelvis is of the utmost importance in deter-

mining whether it will be wiser to treat the case by the vaginal route or from above.

An abscess may be median or it may be lateral, estimating as median those ab-

scesses which can be felt either bulging into or lying in juxtaposition to the vaginal

vault behind the cervix. Lateral abscesses are those which he well over the one

side and can only be felt by corresponding displacement of the vaginal vault. In

treating a median abscess there is no risk whatever of going into the peritoneal

cavity; while in attempting to reach a lateral one, the peritoneum is almost sure to

be opened, unless some special precautions are taken.

Treatment by Vaginal Incision and Drainage.—This form of treatment is

by far the best for these serious cases—far better than the most ideal abdominal

section—for the reason that abundant experience has shown that the most aggravated

cases may make a perfect recovery after so simple an operation as incision and

drainage by the vagina. Many cases are recorded, and I have witnessed some within

my own experience, in which the woman so treated has not only recovered her

health, but has even gone through a normal pregnancy subsequent to the operation.

On the other hand, if the abdomen is opened it is impossible to drain these structures

satisfactorily in the direction of the abdominal incision, and conservatism is but

awkwardly applicable and not without danger. The operator by the abdo-

minal route will in almost all instances be compelled to sacrifice both uterine tubes,

and he will in very many instances do a most radical operation, extirpating uterus,

tubes, and ovaries, where a simple vaginal drain woidd have saved all of these im-

portant structures, preserving the functions at least of the uterus and ovaries, and

in many instances of one or both tubes. For all of these important reasons the

vaginal route is -par excellence the method of treatment of pelvic abscess in all cases

in which a satisfactory diagnosis can be made and in which the pus can be reached

by that avenue.

The results of the treatment of intraperitoneal abscesses about the uterus by

evacuation and drainage through the vagina have been carefully studied by Noble.

Noble here contrasts a mortality of 27 per cent, by the abdominal route with less

than 2 per cent, mortality in the patients treated by vaginal incision and drainage.

The advantages of the vaginal drainage operation over the radical abdominal

operation are the following

:

1. A greatly diminished mortality.

2. Preservation of structures.

' Loc. cii.
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3. Restoration in many instances to normal condition, including menstruation

and pregnancy.

4. x4voidance of complications, such as injury to adherent intestines.

5. A much easier convalescence with less suffering.

6. No risk of post-operative hernia.

7. Feasibility when the patient is too ill to survive an abdominal operation.

The ideal operation, then, is one which succeeds in opening, evacuating, and

draining the abscess without opening the peritoneal cavity.

Occasionally, in spite of the utmost precaution, the operator will find, upon in-

troducing his finger to investigate and break up the secondary abscesses, that the

finger is in direct contact with the uterus, the intestines, and the pelvic walls, in the

free open peritoneal cavity. Under these circumstances it is necessary to remove all

pus and cleanse the abscess with unusual

care, and to fill the lower pelvis with a loose

gauze drain.

Operation by the vaginal route and the

treatment of the abscess by evacuation and

drainage instead of by a more radical ab-

dominal operation, are in reality following in

the footsteps of our predecessors, but acting

with greater skill and precision and antici-

pating the later stages of the disease by ex-

posing and draining the abscess long before

it has gone so far as to point by an area of

softening either in the direction of the vagina

or the rectum.

The good old rule for centuries has been
" ubi pus ibi evacua," laying stress on the ibi,

as pointing out the best place to evacuate the

pus—at the nearest and most depending

point.

Before every operation the surgeon should

make a minute investigation, preferably on two occasions, assuring himself as to

size and position of the abscess.

If there is doubt as to whether there is any pus it is a safe procedure to cleanse

the vaginal vault and then cautiously introduce a hypodermic needle or a needle

of little caliber, into the sac and aspirate, in order to make sure that there is pus

present.

After thoroughly cleansing the vagina and exposing the field of operation, the pos-

terior lip of the cervix is caught with a tenaculum forceps and held forward while

the vaginal vault is cut through with the red point of the cautery knife from side to

side, as though one were about to make an opening into Douglas' cul-de-sac. The
opening thus made should be about an inch in breadth. As the peritoneum or

Fig. 319.

—

The Posterior Vaginal Wall
Incised, Exposing the Peritoneitm, which
IS Now Opened.

This is done in the case of a median abscess,

or of an abscess which is high up and cannot be
reached on the right or on the left, without in-

jury to the peritoneum.
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adherent abscess is opened the pus gushes out. The wound is made as wide above

as the vaginal opening and the abscess allowed to drain off. It is sometimes well

to wash out a large abscess under gentle pressure, but this is always associated with

some risk of throwing fluid up into the abdomen and so distributing the infection.

A good plan is to wipe out the interior of the cavity very thoroughly with gauze

and then to drain it with a loose pack of washed-out iodoform gauze. Sometimes

the wiping out plan brings away the hning of the sac either in one large piece or in

shreds, when the heahng process is materially hastened.

After the first pus has ceased to flow, the operator must not omit to introduce

one or two fingers into the sac, and with the other hand on the abdomen to gently

' and lightly palpate both sides
^

in the endeavor to locate any

unruptured abscesses. If they

are found, the weakest point

must be noted and the wall

ruptured at that place. This

breaking into another abscess,

as a rule, means opening the

other uterine tube, or an ovary,

or an ovarian abscess.

The inexperienced surgeon

must be on his guard against

mistaking an adherent coil of

intestine for an abscess. To

open a loop of the small intes-

tine under such circumstances

is a great disaster, and is sure

to be followed by a protracted,

distressing fecal fistula.

When the abscess is large

and prominent, an experienced

operator may safely follow the

plan of opening it under touch

alone by pushing a pair of sharp-pointed scissors through the posterior vaginal wall

into the abscess, spreading the points and withdrawing them opened. The uterine

dilator is then inserted and the hole stretched to its utmost. In order to give this

little procedure proper precision the operator introduces the index-finger into the

vagina, and with the finger-tip resting on the vault, guides the scissors, while the

middle finger of the same hand, touching the sac in the rectum, marks the posi-

tion of that viscus, and so prevents the too deep penetration of the scissors, and

consequent wounding the bowel.

When the abscess is situated laterally and is large enough to be felt low down in the

pelvis, in contact with the broad ligament, G. L. Hunner's plan makes it possible to

Fig. .320.

—

Shows the Finger in the Act of Breaking into

AN Abscess in the Leet Uterine Tube, with the Peri-

toneum Unopened.
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approach the abscess and to open it without opening the peritoneal cavity. This

is done by incising the vaginal vault and then, while carefully avoiding opening the

peritoneum, pushing up the tissues and making a blunt dissection out in the direc-

tion of the broad ligament until the abscess is felt in contact with the linger. It

may be carefully aspirated, and then opened and drained. By carrying the dis-

section in the opposite direction, an abscess of the other side of the pelvis can also

be opened and drained without injury to the peritoneum lying between the separated

sacs.

It is the custom of some operators to introduce at once a large rubber drainage-

tube surrounded with iodoform gauze. If this is done care must be taken that

the stiffness of the tube or its

angles or projections are not

hkely to press continuously

upon any portion of the bowel.

I prefer myself, after cleans-

ing the cavity as above des-

cribed, to stuff it loosely with

a washed-out iodoform gauze

drain, the ends of which hang

into the vagina through the

Hberal opening back of the

cervix. I manage the drain

by leaving it in situ for several

days, or for a week or ten days,

as long as the patient is making

an undisturbed convalescence.

If there is a good deal of dis-

charge, or the drain becomes

foul, or the patient has any

persistent elevation of tem-

perature, I bring her to the

edge of the bed, and under

inspection remove the drain, gently irrigate the cavity, and insert a fresh drain

or a rubber-tube drain shaped like a mushroom catheter, only larger in caliber.

Through this drain the wound can be irrigated until it is so contracted that it is

safe to remove the tube and let the cavity close up. There is always a tendency

for the vaginal opening to close faster than the cavity above is able to granulate

and fill up. This must be obviated by using a good-sized canula every two or three

days, which serves the purpose of both irrigator and dilator.

It will occasionally be necessary to open up a closed orifice to let out a Kttle pent-

up pus a week or more after the closure of the opening.

For the first couple of days after opening and draining a pelvic abscess in this

way, the operator must expect a sharp rise in the temperature from 101° to 103° F.

VOL. I.—42

Fig. 321.

—

Shows a Gauze Drain in Position Behind the Uterus.
AS Seen from Above.

The inflamed uterine tubes should be thorouglily evacuated,

after which the ovaries and tubes rest upon the gauze, which catches

and transmits all the discharges to the vagina. Such a drain must
be watched and kept flowing, (After Howard A. Kelly.)



658 VAGINAL DRAINAGE FOR PELVIC ABSCESSES.

If there are no subsidiary abscesses which have been overlooked, the fever quickly

subsides and the patient begins a rapid course of improvement.

Rest in bed ought to be the rule for all of these poor pus-poisoned patients; and

as they rest the bowels must be kept open and a nutritious diet given.

The operator will occasionally find on opening the peritoneum that he has

opened a dermoid cyst. In such a case, if the operation presents no unusual diffi-

culties, he will do best to continue the removal of the cyst by the vagina. At other

times he will find he has laid bare an extrauterine pregnancy. If it is an

old suppurating sac, or consists of an old walled-off hematocele, he may then finish

his operation by clearing out the clots and draining freely into the vagina. If there

is much fresh blood and it is a recent case, he will do better, I think, if he opens the

^ abdomen and performs a radi-

i
^'' '^^35='-==5^,^ i

cal operation from above.

If the abscess turns out to

be tubercular, it will be best,

after a season of drainage and

such improvement as can be

secured in the condition of the

patient, to open the abdomen

from above and do a more

radical operation, consisting of

the removal of either one or

both of the uterine tubes, or

even the ablation of the uterus

with its lateral structures.

It will sometimes happen,

as I have noted in a number of

instances, that after the ab-
FlG. 322.

—

The Application of the Gauze Drain in Sagittal
Section. (After Howard A. Kelly.)

domen has been opened for

the removal of an e.xtensively

inflamed and suppurating lateral structure, owing to the severity of the local condition

or the general condition of the patient, or to both of these conditions combined, the

risk of continuing the operation as originally planned bids fair to be very great. In

a number of instances of this kind, with the abdomen still open and aided by sight

and touch, acting through the abdominal incision, I have made the vaginal opening

with greater precision and evacuated abscesses through the vagina which it did not

seem possible to reach before the abdominal incision was made. Under such con-

ditions a bimanual examination can be made with remarkable clearness, and the

two hands, one introduced through the abdomen above and the other into the

pelvis through the vaginal incision below, come into the closest possible contact

without actually touching, and cooperate to the utmost possible advantage.

The gynecologic surgeon will also occasionally be called upon to treat an abscess

locatefl in the cellular tissue of the pelvis at the base of the broad ligament.
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These abscesses almost invariably follow labor, and are oftenest seen within a few

weeks after it. The examination reveals extensive infiltration, edema, and

thickening at the roof of the vagina on one or both sides of the cervix. The sensa-

tion of fullness and density is, as a rule, quite different from that of the ordinary

pelvic abscess, and the sense of fluctuation is usually absent. The location is also

more distinctly lateral.

The temptation in such cases is always to wait until a more definite, well-

defined, circumscribed mass can be outlined. I believe, on the whole, it is better to

wait than to operate early. If many early operations are done, the operator

will continually meet with disappointment, either in finding no pus at all, or at the

most but small scattered foci. Such an operation is not apt to be attended by any

immediate marked improvement. When the abscess is well defined it may point

into the rectum toward the vagina or, following the extraperitoneal route upward, in

the neighborhood of Poupart's ligaments. If an evacuation can be secured by

the vagina it is always best, as the wound heals sooner. If the abscess is opened

from above, the operation should be retroperitoneal. It is a good plan to make a

counteropening into the vagina, if it can be done. Only dependent drainage will

bring about a rapid recovery.

If the opening is lateral to the cervix, the operator should then make
gently a careful blunt dissection in his effort to find and open the abscess. A sharp

instrument is liable to injure large vessels or a ureter.



CHAPTER XIX.

ABDOMINAL HYSTEROMYOMECTOMY AND MYOMECTOMY.

By Charles P. Noble, M.D.

Hysteromyomectomy and myomectomy are the operations at present em-

ployed for the removal of fibroid tumors of the uterus. As the names imply, the

first of these operations is the removal of the tumor together with the uterus, and

the second is the removal of the tumor alone.

History.—From an historical standpoint the development of both hysteromyo-

mectomy and myomectomy is fraught with interest. The first deliberate operation

for fibroid tumor was that of Amussat,' in 1840. His paper, which appeared in

1842, was carefully prepared and contained the report of two successful cases of

vaginal myomectomy. He referred to the fact that neither the ancient writers nor

his contemporaries believed that any fibroid tumor except a polyp could be removed.

In each of his cases Amussat removed a submucous myoma through the cervix.

The abdominal operations, with which we are here especially concerned, were at

first performed in a spirit of bold progressiveness or from sheer necessity, after the

abdomen had been opened for the removal of a supposed ovarian tumor. The

earliest abdominal sections performed in cases of fibroid tumor were those of John

Lizars ^ in 1825 and of Nathan Smith^ some time before 1831. The abdomen was

opened by both for supposed ovarian tumors, and the operation was abandoned when

it was learned that the diagnosis was incorrect.

Charles Clay* performed the first hysteromyomectomy (November 17, 1843), the

diagnosis being an ovarian tumor. He was followed by Heath '^ (November 21, 1843).

Washington I>. Atlee" did the first abdominal myomectomy in 1844, with a successful

result. All of the other abdominal operations up to this time in cases of fibroid

'Amussat, J. Z.: "Memoire sur I'anatomie pathologiqvie des tumeurs fibreuses de I'uterus

et sur la possibilite d'extirper ces tumeurs lorsqu'elles sont contenues dans les parois de cet

organe," Paris, 1842.

2 Myrtle, John Young: Report of cases of Lizars. "Case of Tumor for whicli Operation

for Ovariotomy was Performed more than Twenty-five Years Ago," Monthly Jour, of Med. Sci.

(Edinburgh and London), vol. xii, March, 1851, Art. 6 p. 229.

'Smith: "Medical and Surgical Memoirs of Nathan Smith." Edited with addenda by

Nathan R. Smith. Baltimore, 18.31, p. 231.

*Clay, Charles: "Observations on 0\'ariotomy, Statistical and Practical; also a Successfiil

Case of Entire Removal of the Uterus, and its Appendages," Trans, of Obstet. Soc. of London,

vol. v, 1863, p. 58.

5 Heath, A. M.: "Case of Excision of the Uterus by the Abdominal Section," London Medi-

cal Gazette, vol. i. New Series, Dec. 8, 1843-44, p. 309.

"Atlee, \V. L.: "Removal of a Fibroid Tumor of the Uterus by Gastrotomy," American

Journ. Med. Sci., vol. ix. No. 18, April, 1845, art. 3, p. 309.

660



HISTORY OF ABDOMINAL HYSTEROMYOMECTOMY AND MYOMECTOMY. 661

tumor had resulted fatally. Bellinger' was the first to perform a deliberate hystero-

myomectomy for fibroid tumor of the uterus, in 1846. The diagnosis, however, was

merely "uterine tumor." The operation was followed by peritonitis and death on

the fifth day. Burnham^ in 1853 performed the first successful hysteromyomectomy.

To G. Kimball,^ of Lowell, Mass., belongs the distinction of having performed the

first deliberate hysteromyomectomy, having previously made a correct diagnosis.

Happily the woman recovered.

It is a matter of interest that Kimball did a supravaginal amputation and dropped

the stump, adopting the operation which, as perfected by modern methods, is today

giving the best results.

Koeberle,'' of Strassburg, in 1861 performed the first successful hysteromyo-

mectomy in Europe. The diagnosis had been previously made and the operation

was deliberately undertaken. The scrre-nceud was invented by Koeberle for this

operation. Hysteromyomectomy was further popularized by Pean,'' who with

Urdy published a paper in 1873. Bardenheuer" (1881), in Germany, was the pioneer

in panhysterectomy; Mary Dixon Jones' in 1888 performed, independently, the first

total hysteromyomectomy in America.

The early surgery of fibroid tumors was beset with a number of difiiculties, some

of them more fancied than real. Uterine tissue was regarded as extremely vascular

and hemostasis of the cut uterine surface was believed to be very difficult to secure

and equally as hard to maintain. Sloughing of the uterine stump was a frequent

complication and resulted in fatal peritonitis if the necrotic tissue infected the

peritoneal cavity. The first efforts to meet both of these dangers resulted in what

was known as the extraperitoneal treatment of the stump, through the use of the

serre-nccud, or of the elastic ligature. Thus in hysterectomy, after tying off every

part of the broad ligaments down to the cervix (or in favorable cases without pre-

liminary ligation), the cervix was dragged into the lower angle of the incision, trans-

fixed with pins, surrounded by the serre-ncnid or by an elastic ligature, and the

tumor and corpus uteri cut away. The cervical stump was left suspended by the

pins, in the lower angle of the wound; so that hemorrhage could be immediately

'Bellinger, John: " Operations for the Removal of Abdominal Tumors," Southern Jour, of

Med. and Pharm., May, 1847, vol. xi, No. 3, p. 241.

-Burnham, Walter: "Extirpation of the Uterus and Ovaries for Sarcomatous Disease,"
Nelson's North American Lancet, vol. viii, Jan., 18.54, art. 36, p. 147. Irish, Jno. C: "Hysterec-
tomy for the Treatment of Fibroid Tumors, with a Report of Fifteen Cases," Trans. Amer.
Med, Assoc, vol. xxix, 1878, p. 447. Report of Burnham's Case.

^Kimball, G.: "Successful Case of Extirpation of the Uterus," Boston Med. and Surg. Jour.,

vol lii, No. 13, May 3, 1855, p. 249.

*Koeberl(?, E.: "Documents pour ser\'ir a I'histoire de I'Extirpation des tumeurs fibreuses

de la matrice par la methode .subpubienne," Gaz. M^d. Stras.sburg, 1864, No. 2, p. 17; No. 4,

p. 66; No. 9, p. 158; 1865, No. 4, p. 78; No. 6, p. 118.

^Pean et Urdy: "Hysterotomie de I'ablation partielle ou totale de I'uterus par la gastrot-
omie," Paris, 1873.

'Bardenheuer: "Die Drainirung der Peritoneal-hohle, mit Anhang die total Extirpation des
Uterus wegen Fibroid," Stuttgart, 1881, p. 271.

'Jones, Mary A. Dixon: "Two Cases of Uterine Myoma: One Suprapubic Hysterectomy,
the Other Complete Hysterectomy," New York Med. Jour., vol. xlviii, Aug. 25 and Sept. 1, 1888,
pp. 198 and 227.
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detected and controlled; and that sloughs and discharges from the cervical stump

could find ready exit. In the course of the evolution of the operation to its present

state, it was found that hemorrhage could be controlled by the ligation, in their

course, of the two ovarian and the two uterine arteries. It became evident, further-

more, that the reason the cervix sloughed so frequently was because of the con-

stricting ligatures which were placed about it to secure hemostasis, and because of

the cauterization to which it was almost invariably subjected.

Emmet' in 1884 showed that the retroperitoneal treatment of the stump was

truly an extraperitoneal method, and that it had none of the disadvantages of the

older operations.

The principle of using the bladder peritoneum, combining with it the use of a

posterior flap of peritoneum to cover the cervical stump, was further developed by

(joffe and Dudley.^ Their work established the principle of treating the stump by

the retroperitoneal method, but their technic in hgating the vessels and in dealing

with the cervix itself was crude.

Stimson^ in 18S9 advocated the systematic ligation of the main ovarian and

uterine vessels in their course, instead of tying off the entire broafl ligament; and

Baer^ in 1892 first satisfactorily applied Stimson's precepts in the operation of supra-

vaginal amputation. Baer showed that Ijy tying in their course both ovarian and

both uterine arteries, antl by amputating the cervix well below the internal os, hemor-

rhage was absolutely avoided. Baer furthermore made no attempt to disinfect the

cervical canal, and consequently did not devitalize the cervical tissue. He sutured

the anterior and posterior leaflets of peritoneum of the broad ligaments together,

above the stump, and thus shut off the cervical canal and wound area from the peri-

toneal cavity. Based upon these principles Pryor^ and Kelly'' have further developed

the procedure and produced the most modern form of hysteromyomectomy, which is

more especially adapted to complicated cases and to intraligamentous fibroids.

Alyomectomy has always been employed for pedunculated tumors and for those

submucous ones easily accessible through the dilated cervical canal. When myomec-

tomy at the present time is contrasted with hysteromyomectomy—when, in other

'Emmet, Thomas Addis: "Principles and Practice of Gynecology," Phila., 1884, p. 612.

'Goffe, J. Riddle: "A New Method—The Intraabdominal but Extraperitoneal Method—of

Disposing of the Pedicle in Supravaginal Hysterectomy for Fibroid Tumor, with Report of Four

Successful Cases," Amer. Jour. Obstet., 1890, vol. xxiii, p. 372. Ibid.: "The Development of

the Intrapelvic Treatment of the Stump after Hysterectomy tor Fibroid Tumor," Trans.

Amer. Gynec. Soc, 1893, vol. xviii, p. 79.

^Stimson, Lewis A.: "Ligation of the Uterine Arteries in their Continuity as an Early Step

in Total or Partial Abdominal Hysterectomy," N. Y. Med. Jour., vol. xlix, March 9, 18S9, p. 277.

Also: "On Some Modifications in the Technique of Abdominal Siirgery, Limiting the Use of the

Ligature en masse," Med. News, vol. Iv, No. 4, July 27, 1S89, p. 93.

*Baer, B. F.: "A Supplementary Paper upon Supravaginal Hysterectomy by the New

Method," etc., Transactions Amer. Ciynec. Soc, vol. xviii, 1893, p. 62.

sPryor, William R.: "Gynecology," New York, 1903. Also: "A New and Rapid Method

of Deahng with Intraligamentous Fibromyomata," Med. News, vol. Ixv, No. 22, 1894, p. 602.

'Kelly, Howard A.: "Hysteromyomectomy and Hysterosalpingo-oophorectomy by Contin-

uous Incision from Left to Right and'trom Right to Left," Johns Hopkins Hospital Bull., vol. vii,

Nos. .59 and 60, Feb. and March, 1896, p. 27. "Operative Gynecology," New York, 1899.

"The Evolution of my Technique in the Treatment of Fibroid Uterine Tumors," Amer. Jour,

of Obstet., vol. xlii. No. 3, 1900.
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words, the conservative is contrasted with the radical operation—it is in reference to

the treatment of interstitial and subserous interstitial growths. In the popularizing

of this conservative surgery A. Martin/ Kelly, Olshausen ^ and others have played an

active part. Kelly has considerably developed the technic and has invented instru-

ments for this operation. Zweifel'' has described a partial hysterectomy with the

conservation of one or of both ovaries, as a compromise operation, which, he be-

lieves, in suitable cases offers the advantages of both and the disadvantages of

neither of the typical operations. Abel* and Beyea' have adopted Zweifel's oper-

ation and recommend it. Pean" and Doyen' have devised vaginal operations for

myomectomy and hysteromyomectomy with morcellation of the tumor mass,

enlarging upon and developing this field, which was opened up by Atlee,* Emmet,"

and Thomas.'"

Etiology.—The etiology of fiViroid tumor is obscure. What produces the

growth and which constituent of the uterine wall forms its matrix is not positively

known. Regarding its pointof origin, it has been ascribed chiefly to two sources, viz.,

the blood-vessel walls and the uterine muscle. According to Gebhard ," Roesger'^ was

the first to attribute the growth of myomata to changes in the walls of the uterine

blood-vessels. Because of the absence of the adventitia of the arterioles in small

myomata, Roesger believed that fibroid tumors originated in the longitudinal or in the

cross muscle bundles of the vessel walls. Gottschalk'^ thought that a fibroid tumor

started in the very tortuous part of certain arteries of the uterine wall. He described

the lumen of the vessel as being either considerably narrowed at certain points or

entirely obliterated. Such a corkscrew-like section of an artery made the nucleus

of a fibroid, and the remainder of the growth formed around it. Virchow'* believed

'Martin, A.: "Ueber Myome," Bericht uber den Zweiten Kongress der deutschen Gesell. f.

Gynak., Centralbl. f. Gyniik., No. 24, June 16, 1888, S. 389. "Ueber Myomoperation," Zeitschr.

f. Geburtsh. u. Gymik., Bd. .xx, 1890, S. 1.

'Olshausen, R.: "Ueber die Wahl der Operation bei Myomen," Centralbl. f. Gynak., No. 1,

Jan. 4, 1902, S. 1.

'Zweifel, Paul: "Ueber die Behandlung der Myome," Bericlit uber die Verhandlungen
der 8 Versammlung der deutschen Gesellschaft ftlr Gyniikologie in Berlin, 1899. Centralbl. f.

Gynak., Bd. xxiii, 1899, S. 613.

"Abel, Georg: "Dauerfolge der Zweifelschen Myomectomie," Archiv. f. Gyniik., 1898,
Bd. Ivii, H. ii, S. 261.

'Beyea, Henry D.: "The Conservation or Preservation of the Ovaries and Functionating
Uterine Tissue in the Operation of Hysteromyomectomy," Amer. Jour, of Obstet., vol. xHv,
No. 3, Sept., 1901, p. 324.

' Pean, J.: "Hysterotomie Vaginale," Congres Francais de Chirurgie, Paris, 1897, p. 831.

'Doyen, E.: "Technique Chirurgicale," Paris, 1897, p. 404.

'Atlee, W. L.: Prize Essay, "The Surgical Treatment of Certain Fibrous Tvimors of the
Uterus Heretofore considered beyond the Resources of Art," Trans. Amer. Med. Assoc, vol. ^d,

1853, p. 549.

"Emmet, Thomas Addis: "Principles and Practice of Gynecology," Phila., 1884, p. 612.

'"Thomas, T. Gaillard: "Diseases of Women," Philadelphia, 1880.

" Gebhard, Carl: " Pathologische Anatomie der weiblichen Sexualorgane," Leipzig, Hirzel,
1899.

'^ Roesger, Paul: "Ueber Bau und Entstehung des Myoma uteri," Zeitschr. f. Geburtsh. u.
Gynak., 1890, Bd. xviii, S. 131.

" Gottschalk, Sigmund: " Ueber die Histogenese und Aetiologie der Uterusmyome," Archiv.
f. Gynak., 1893, Bd. xliii, S. 534.

"Virchow, R.: "Die krankhaften Geschwulste," 1863, Bd. iii, S. 107.
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that the smooth muscle of the uterine wall was the starting-point of fibroid

tumors.

Various causes have been assigned for the production of such a tumor. Gott-

schalk (loc. cit.) has even suggested a parasite, but this view has received little notice.

In discussions upon the subject of the etiology of fibroid tumors the influence of

heredity and of sexual irritation have received especial attention. There seems to

be but little doubt that many fibroid tumors are congenital. Pick/ Anspach/ and

others have reported malformations of the uterus which were apparently due to the

presence of fibroid tumor elements in the urogenital strand. It is likely that in these

cases the primitive tumor prevented in a purely mechanical way the union of the

Miillerian ducts. While many fibroid tumors are congenital, it is hard to say what

part heredity plays in their production. There are frequent instances of fibroid

tumor occurring in members of the same family, but at the present time this is

looked upon more as a coincidence than as an actual example of cause and effect.

Sexual irritation is about the only cause alleged for fibroid tumor that may be

spoken of as acquired. It is discussed at some length by A'eit.^ Under this head

may be mentioned masturbation or any form of abnormal sexual habit. It is hard to

see how such irritation could actually originate a fibroid tumor; but the congestion

incident to se.xual irritation might easily result in the more or less rapid development

of an already existing nucleus.

]Much has been said of the relation between sterility and fibroid tumor. It

is questionable whether sterility has as much to do with the production of fibroid

tumor as the latter has in the production of sterility. There seems to be an increased

proportion of fibroid tumor in the colored race. At the present time, it may be said,

we do not know the real primal cause of these growths. Most of them or all of

them, it may be, are congenital.

Adenomyoma is generally believed to be congenital. It may have one of several

causes. In the case already referred to of Anspach {loc. c(V.), fibroid nodules apparently

prevented the union of the AlUUerian ducts, with the production of a bicornute

uterus. In the right horn there was no displacement of the mucosa by the fibroid

nodules, whereas on the left side the mucosa had become displaced by and incorpor-

ated with the fibroid tumor, so that the left horn was represented by an adenomyoma.

This explanation of adenomyoma is a very old one. A large number of observers

believe that adenomyoma arises when a fibroid tumor develops in immediate relation

to the endometrium. Individual glands or portions of the mucosa grow into clefts

or crevices of the tumor, and in its further development these glands either maintain

a connection through their ducts with the cavity of the uterus or in the process of

growth the ducts are compressed, atrophy takes place, and in this way glandular

tissue is contained in the substance of the fibroid tumors themselves. Cullen

'Pick, L.: "Zur Anatomic und Genese der doppelten Gebarmutter," Archiv f. Gyniik., Bd.

Ivii, PI. 3, 1899, S. 596.

^Anspach, Brooke M.: "A Case of Adcno-myoma of the Undeveloped Horn in a Uterus

BicorniK," Ainer. Jour, of Obstet., Oct., 1904, vol. 1, p. 5.51.

sVeit, J.: "Handbuch der Gynakologie," 1897, Bd. ii, p. 452.

*Cullen, Thomas S.: "Adenomyome," Berlin, 1903.
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has shown by serial sections that the glandular elements in many of the adenomyo-

mata may be traced directly to the endometrium or to the mucosa of those parts of

the INIiillerian ducts which fuse to form the uterus. Adenomyomata may also be

derived from portions of the original Wolffian body which have become snared off

and displaced and which undergo development instead of atrophy; von Reckling-

hausen^ is largely responsible for this view. Pick" has reported a number of cases

which support it. (For a more complete discussion of the histogenesis of adeno-

myoma see Chapter III.)

Pathology.—(For a more detailed account of the pathologic anatomy of fibroid

tumors see Chapter III.)

According to Thomas,^ the true nature of fibroids was first described in

the writings of Wm. Hunter at the close of the eighteenth century. They had

been previously confounded with malignant growths, of which they were regarded

as a variety. Hunter described them under the name of " fleshy tubercle." Cham-

bon (Mai. de I'uterus), Baillie, Bayle, and others more fully elucidated the subject.

Sir C. Clark, in 1814, wrote an excellent chapter upon them which would almost

answer the requirements of our day.

Fibroid tumors resemble in their structure the fibromuscular tissue of the uterine

wall. They are composed of interlacing bundles of fibrous tissue and involuntary

muscle. The proportion of each varies in different tumors and has given rise to

variations of the simple term fibroid. Thus the terms fibromyoma, myofibroma,

myoma, and fibroma have all been suggested to define these growths according to the

relative amounts of their fibrous and muscular constituents. Practically, however,

the terms are used indiscriminately.

Fibroid tumors, as a rule, are not very well vascularized. They commonly re-

ceive their blood-supply from the surrounding condensed musculature of the uterine

wall, spoken of as the capsule, to which they are more or less closely attached.

" Some of them are but lightly attached and can be easily shelled out. In others the

connection is closer and considerable force must be exercised to enucleate the tumor.

Fibroid tumors are usually multiple. They vary in size from small growths

scarcely more than perceptible to huge masses which fill the pelvic or abdominal

cavities. The heaviest fibroids on record weighed 135 (Stockard) and 140 (Hunter)

pounds. They are generally spherical in shape and irregular in contour. Many bi-

zarre forms occur. The consistency and resiliency of the tumor vary according to the

preponderance of fibrous or muscular tissue. One of the various forms of degenera-

tion may also affect the consistency in a given case. Thus a calcareous fibroid is

densely hard, while an edematous one is soft. The exterior is usually smooth;

the tumor is tougher than the uterine muscle and slightly paler in color. On section

the surface projects beyond the capsule, has a pinkish-white color, and shows a

'v. Recklinghausen, Fr.; "Die Adenomyome und Cystadenome der Uterus und Tubenwan-
dung," Berlin, 1896.

'Pick, L.: "1st das Vorhandensein der Adenomyome des Epoophoron erwiesen?" Cen-
tralbl. f. Gynak., 1900, Nr. 1.5.

^Thomas, T. Gaillard: "Diseases of Women," Philadelphia, 1880.
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coarsely fibrillated structure, often arranged in whorls. In some cases the surface

of the section is smooth and the tumor is partly white in color. (For the histology

of fibroid tumors see Chapter III.)

Fibroid tumors occur in any part of the uterus, but they are comparatively rare

in the cervix. Usually there are a number of tumors in the same uterus, rarely there

may be but one. The number of individual growths quite frequently is from six to

eight, while as many as fifty tumors have been reported in a single uterus.

Adenomyoma.—Adenomyoma of the uterus is much less frequent than the

ordinary fibromyoma. Its pathologic anatomy, etc., is discussed on page 147. In

general, it may be said that this form of tumor causes a more diffuse enlargement of

the uterus and that it is very often foimd in the neighborhood of the uterine cornua.

Adenomyomata are usually not well circumscribed and they have no capsule;

they may be circumscribed and nodular, however, and not at all infrequently they

contain cystic spaces, which are filled with a chocolate-colored fluid. This fluid

is menstrual blood escaping through the glandular tissue of the tumor in the same

way that menstrual blood is discharged from the endometrium. The appearance

of an a'denomyoma may be so characteristic that it can be recognized by the naked

eye-

Anatomic Varieties.—Fibroid tumors are divided into three varieties, de-

pending upon their position in the wall of the uterus. The majority of fibroids begin

within the uterine wall, and are therefore at first (1) interstitial; during the further

growth of tlie tumor they either remain where they have originated (interstitial)

or grow toward the endometrium or toward the serous coat of the uterus and thus

become either (2) submucous or (3) subperitoneal. Submucous or subperitoneal

growths by pushing the mucosa or the peritoneum before them may be entirely

extruded from the wall of the uterus, to which they remain attached by a pedicle of

connective tissue containing blood-vessels. Such tumors are spoken of as peduncu-

lated. The pedicle may undergo great attenuation, and finally by the contractions

of the uterus, in the case of a submucous pedunculated growth, the tumor may be ex-

pelled from the womb. Subperitoneal tumors may form adhesions to the omentum

and receive a new and sufficient blood-supply from that source. In such an event

the pedicle may atrophy; and either from atrophy or from atrophy plus traumatism

the fibroid may become completely detached from the uterus. Torsion of the pedicle

may play a part in such an atrophy and transplantation.

Intraligamentous Tumors.—In case a subperitoneal fibroid develops along

the lateral borders of the uterus at or above the cervico-corporeal junction and lies

within the layers of the broad ligament, the tumor is spoken of as intraligamentary.

When the tumor grows from the posterior wall of the cervix behind the peritoneum

of Douglas' cul-de-sac it becomes retroperitoneal. A tumor growing from the an-

terior wall between the bladder and vagina is spoken of as snbvesical.

Growth and Involution.—Fibroid tumors grow slowly. A certain proportion

of them never become very large. As a rule, they grow steadily, once they have

gained a considerable size. Usually they enlarge rapidly during pregnancy. This

^1

I.

I
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is due in part to hypertrophy of the tumor, and in part to edema. As the result of

myxomatous degeneration and the formation of cysts from this or other causes,

they may enlarge very rapidly. Certain tumors grow more rapidly after the meno-

pause than before it.

During involution of the uterus following pregnancy and labor they often diminish

in size and are said sometimes to disappear. Formerly it was believed that many

fibroid tumors atrophy and disappear after the menopause. There is no doubt that

a certain proportion of fibroid tumors do undergo involution after pregnancy and

atrophy after the menopause, becoming smaller in size; but it is now known that the

disappearance of a fibroid tumor by atrophy or by absorption after either pregnancy

or the menopause is one of the rare exceptions in the history of these growths and is

never to be expected in any particular case.'

Effect upon the Uterus.—The uterus is commonly hypertrophied and may
take almost any conceivable form, depending on the location and the size of the tu-

mors. The hypertrophy is greater in the case of interstitial and submucous growths

;

the latter also lengthen and distort the endometrial cavity.

The uterine mucosa undergoes certain changes. When the endometrium is

not encroached upon by the new-growth, it is frequently hypertrophied. If, how-

ever, a submucous tumor is present, atrophy of the mucosa is prone to occur, or the

mucosa may be entirely eroded, exposing the capsule of the tumor.

COMPLICATIONS AND DEGENERATIONS OF FIBROID TUMORS.

A fibroid tumor may develop in the uterus and may exist without complications

either in the tumor itself, in the uterus, in the uterine appendages, or in the abdom-

inal organs. It is this theoretic condition which text-books and monographs

usually describe, and it is necessary to confine the typical description of the tumor

itself and of its life history to this uncomplicated condition. It must not be for-

gotten, however, that as seen in practice in more than half of the cases of fibroid

tumor degenerations or complications are present. In a study of this subject by

the author,^ embracing 2274 cases, degenerations and complications were present

' Doran, Alban: "On the Absorption of Fibroid Tumors of the Uterus," Trans. Obstet. Soc. of
London, 1893, vol. xxxv, p. 2,50. Ihid.: "The Disappearance or Absorption of Fibroid Tumors
before the Menopause," Jour. Obstet. and Gynaec, Brit. Empire, August, 1904, vol. vi, p. 141.

'Noble, Charles P.: "Fibroid Tumors of the Uterus: A Study of the Degenerations and
Complications in 2274 Consecutive Cases," etc., Jour. Amer. Med. Assoc, Dec. 8, 1906, p. 1881.
"Uterine Fibroids," Med. and Surg. Reporter, June 2, 1894, vol. Lxx, p. 77.5. "Development
and Present Status of Hysterectomy for Fibromyomata," Trans. Amer. Gynec. Soc, 1897,
vol. xxii, p. 38. "The Conservative Treatment of Fibroid Tumors by Myomectomy," Ther-
apeutic Gaz., 1898, vol. xxii, p. 4.55. "The History of the Early Operations for Fibroid Tumors,"
Amer. Jour. Obst., 1899, vol. xl, No. 2, p. 171. "Complications and Degenerations of Fibroid
Tumors of the Uterus as Bearing upon the Treatment of these Growths," Amer. Jour. Obst.,
1901, vol. xliv. No. 3, p. 289. "A Study of the Degenerations and Complications of Fibroid
Tumors of the Uterus from the Standpoint of the Treatment of these Growths," Amer. Gynec,
April, 1903, p. 297. "Report of a Case of the Invasion of a Fibromyoma of the Uterus by an
Adenocarcinoma, which by Metaplasia had Assumed the Appearance of a Squamous Cell Car-
cinoma," Amer. Jour. Obst., 1904, vol. xlix. No. 3, p. 306. "The Treatment of Fibroid Tumors
of the Uterus," Jour. Amer. Med. Assoc, 1904, vol. xlii. No. 21, p. 13.50. "The Nature of the
Indications for Operation for Fibroid Tumors of the Uterus," Amer. Medicine, 1904, vol. viii

No. 11, p. 451. "Myomectomy," New York Med. Jour., 1906, vol. Ixxxiii, No. 20, p. 1008!
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in 1553 cases; that is, 68 per cent, of the cases were complicated and only 32 per

cent, were uncomphcated.

Complications Involving the Adnexa.—The uterine appendages are not in-

frequently diseased as the result of infection. Pelvic adhesions are sometimes pres-

ent also between the adnexa and the pelvic peritoneum as a direct result of the

pressure to which these structures are subjected by the tumor itself. Daniel ^

found, in a statistical study of this problem in Pozzi's clinic, that there were patho-

logic alterations of the adnexa in 59 per cent, of the cases. These complications

comprised catarrhal salpingitis, chronic parenchymatous or suppurative salpingitis,

hydrosalpinx, hematosalpinx, and cystic degeneration of the ovaries. Cystic

degeneration of the ovaries figured largely in the 59 per cent.

In a study of this particular subject by the author, embracing 2274 cases of

fibroid tumor, comphcations existed in the uterine appendages or in the pelvis

in .37 per cent, of the cases, and disease of the Fallopian tubes was present in

13 per cent. The following were the complications relative to the Fallopian

tubes

:

Hematosalpinx 10
Pyosalpinx, bilateral 33
Pyosalpinx, unilateral 36
Pyosalpinx and tubo-ovarian abscess 2
Hydrosalpinx, bilateral 17
Hydrosalpinx, unilateral 68
Hydrosalpinx anil tubo-ovarian abscess 1

Salpingitis, bilateral 48
Salpingitis, unilateral 66
Salpingitis and pyosalpinx 7
Salpingitis and hydrosalpinx 3
Salpingitis and tubo-ovarian abscess 3
Fibroma of Fallopian tube 1

Papilloma of uterine appendages 1

Total 296

In addition, there were thirteen instances of ovarian abscess in the series.

Degenerations of Fibroid Tumor.—These tumors are subject to almost

every variety of degeneration, including myxomatous, cystic, hyaline, fatty, and

sarcomatous degeneration. They are subject also to edema, to necrosis, to suppura-

tion, and to calcareous infiltration. The tumors may be telangiectatic or lymph-

angiectatic.

The tumors also may be complicated by carcinoma of the cervix and by carcinoma

of the corpus uteri.

In this connection, as an indication that fibroid tumor need not pursue an un-

complicated course, reference may be made to such accidents of growth as the sub-

mucous position of fibroids, leading to dangerous or uncontrollable hemorrhage;

the intraligamentous and subvesical development of the tumor, leading to pressure

on tlie bladder or ureters; and the pedunculated type of tumor, which at times

becomes twisted on its pedicle.

'Daniel, Constantin: "De I'etat des annexes dans les fibromes ut6rins," Revue de Gyn^c. et

de chir. abdom. 1 and 2, 1903, Septieme annee, pp. 26 and 196.

Mb
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The following table shows the relative frequency of the various degenerations and

complications in the tumor and uterus in 2274 cases of fibroid tumor

:

Carcinoma of the corpus uteri 42 1.8 per cent.

Epitheliomatou.s infiltration of a fibroid tumor arising from adeno-
carcinoma of the corpus uteri by metaplasia 1

Carcinoma of the cervix uteri 16 0.7
"

Sarcoma 34 1.4
"

Chorioepithelioma 2
Necrosis of tumor 119 4.7

"

Myxomatous degeneration 89 3.4
"

Cystic degeneration 58 2. .5
"

Hyaline degeneration 72 3.1
"

HyaUne degeneration and calcareous infiltration 8 0.2.5
"

Fatty degeneration 7 0.30 "

Hemorrhagic degeneration 13 0..57
"

Calcareous infiltration 39 1.7
"

Edema of tumor 17 0.74 "

Twisted pedicle, pedunculated tumor 3 0.13
"

Dangerous uncontrollable hemorrhage 41
Intraligamentous development of tumor 80 3. .5

"

Subvesical development of tumor 2
Adenomyoma 12

Total 655

For a consideration of the pathology of the various degenerations of fibroid tumors

the reader is referred to Chapter III. In this connection it must suffice to make

some general remarks. Necrosis of the tumor is most common in submucous

fibroids, more especially when, through the contractions of the uterus, the tumor

is extruded wholly or in part into the vagina. So soon as the circulation in the tumor

is shut off by the process of expulsion, necrosis follows. Unless the patient is re-

lieved by the complete extrusion of the tumor or its removal by art, infection of the

uterus and septicemia result. Necrosis of a subperitoneal pedunculated tumor

occurs at times as a result of torsion. At times necrosis is the result of traumatism

either from external violence, as a fall or a blow, or from within, as in the course

of labor. In old women, especially when the tumors are calcareous, slight

traumatism at times causes necrosis. Cystic degeneration may be the outcome of

myxomatous change or necrosis; or it may result from the accumulation of fluid

in one or more of the glandular areas in an adenomyoma; or it may be occasioned

by the enormous dilatation of lymph-channels within the tumor. The relative

frequency of the other less serious forms of degeneration is shown by the foregoing

table.

Sarcomatous Degeneration.—Fibroid tumors may undergo sarcomatous

degeneration, the fibromyomatous tissue being directly transformed into sarcoma.

In the author's study of the subject, embracing 2274 cases, sarcoma was present in

2 per cent. Winter ^ states that in 500 cases of fibroid tumor in which grossly sus-

picious areas only were examined microscopically, sarcoma was present in 3.2 per

cent. ; but that in 253 cases of fibroid tumor in which sections were taken systematic-

ally from different parts of the tumor, sarcoma was found in 4.3 per cent. He

'Winter, Georg: "Die malignen und benignen Degenerationen der Uterusmyome," Zeits. f.

Geburtsh. u. GynakoL, Bd. Ivii, H. i, 1906, S. 19.
^
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believes that if myomata were examined systematically, sarcoma would be found in

about 4 per cent, of all cases. In the author's personal experience in 337 cases, sar-

comatous degeneration was found in two. Anspach found one case of myosarcoma

in 112 consecutive fibroid tumors from Clark's service at the Hospital of the Uni-

versity of Pennsylvania. PfannenstieP directs attention to the possibility of mis-

taking a primary sarcoma for a fibroid tumor undergoing sarcomatous degeneration.

This possibility should be borne in mind in the interest of exact diagnosis. In

examining a fibroid tumor macroscopically, sarcomatous degeneration may reason-

ably be suspected if the tumor presents the appearance of hemorrhagic degeneration

with the formation of small cysts. Semi-necrotic hemorrhagic areas which show no

fibrillar arrangement are also highly suggestive.

Carcinoma Complicating Fibromyomata.—Carcinoma is not a form of

degeneration of fibroid tumor, but it is found so often in the endometrium as an

associated lesion that it deserves especial consideration." In a study of 4880

consecutive cases of fibroid tumor, the author found that cancer was present in 2.8

per cent. Cancer of the cervix was present in 1 .29 per cent, and cancer of the corpus

uteri was present in 1..54 per cent. In my personal experience with 337 fibroid

tumors, there were nine cases of cancer of the corpus (2.6 per cent.) and five

cases of cancer of the cervix (1.4 per cent.). As in women not the subject of

fibroid tumor there are ten cancers of the cervix to one of the corpus, this

absolutely greater frequency of carcinoma of the corpus uteri is significant, and the

author believes that it points to a causal relation between fibroid tumor and adeno-

carcinoma of the endometrium. This belief has been accepted also by Cullen,^

Winter,'' Piquand,'' and others. Piquand goes even further, as he states that

the presence of a fibroid tumor also favors the development of cancer of the

cervix.

EFFECT OF FIBROID TUMORS UPON NEIGHBORING OR UPON DISTANT
ORGANS.

The effects produced by fibroid tumors upon the organs in the vicinity of the

uterus and its appendages and their influence upon the circulatory system must be

discussed in connection with their pathology. The uterus, being attached to the

vagina and to the bases of the broad ligaments, is more or less limited in the bounds

of its upward displacement, hence unless the fibroid masses are pedunculated or

favorably situated at the fimdus of the organ, they are retained within the pelvis, in

' Pfannenstiel, J.: "Zur Behandlung des myoma uteri," Deutsche med. Wochensehrift,

Bd. XXX, No. 14, March .31, 1904, S. 490.

^ Carcinoma can develop from the glandular elements contained in an adenorayoma.

^ CuUen, Thomas S.: "Immediate Examination of Uterine Mucosa and Myomatous Nodules

after Hysteromyomectomy to Exclude Malignant Disease," Jour. Amer. Med. Assoc, March 10,

1906, vol. xlvi, p. 69.5.

Winter, Georg: "Die malignen und benignen Degenerationen der Uterusmyome," Zeits. f.

Geburtsh. u. Gyniikol., Bd. Ivii, H. i, 1906, S. 11.

''Piquand, G.: "Fibromes et Cancers Ut(5rins," Annales de Gynecol, et d'Obst^t., July,

Aug., Sept., 2nd serie, 1905, Tome ii, p. 583.
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which case, after they have reached even a moderate size, they may compress the

pelvic structures against the unyielding bony pelvis. Fibroids developing within

the layers of the broad ligament (intraligamentary) are especially dangerous in this

respect. Even small fibroids in such a situation may produce serious pressure.

The bladder, urethra, ureters, and rectum, are the structures most exposed to

compression from a fibroid. Pressure may lift the bladder out of the pelvis so

that it occupies a position between the summit of the growth and the anterior

abdominal wall; it is sometimes pushed up as high as the umbilicus. Ob-

struction of the urethra may further this displacement through retention of urine.

Occasionally the first symptom of a fibroid tumor is retention of urine due to

pressure or traction upon the urethra. Pressure on one or on both ureters, with

resulting hydroureter and hydronephrosis or even destruction of the kidney, is

more common than has been taught in the past. Knox' reported a series of

cases occurring at the Johns Hopkins Hospital in which the ureters were carefully

observed at the time of operation, and in a good proportion of the cases a certain

amount of obstruction was found, varying from slight compression and a small

hydroureter up to complete obstruction with hydronephrosis. Intraligamen-

tary growths more than any other variety of tumor may compress the ureters

and in some cases displace the ureter upward so that it overrides the growth.

Compression of the rectum may occur to almost any degree. This often re-

sults in atony with distention of the large bowel, chronic constipation, and

difficult defecation. Autointoxication and anemia from the absorption of

matter from the bowel is a common result. Absolute obstruction from pressure

alone probably never occurs; although it often seems remarkable, in cases where

the fibroid tumor completely fills and is tightly wedged in the pelvis, how it is

possible for the bowels to move. Obstruction results when peritonitis and

intestinal adhesions complicate the direct pressure upon the rectum and the atony

of the colon.

Cardio-vascular Degeneration Due to Fibromyomata.—The relation of

fibroid tumor to degenerative changes in the myocardium and in the blood-vessels is

a problem which as yet is not definitely settled. The occurrence of brown atrophy

and of fatty degeneration of the heart, of a fibroid change in the arterioles, of secon-

darydegeneration of the kidneys, and of changes in the circulation, blood-vessels, and

blood, leading to thrombosis and embolism, have all been ascribed to the influence

of fibroid tumors upon the economy. The evidence is satisfactory that all these

secondary changes do occur, but the frequency and the mode of their occurrence

are not positively known. Hofmeier,^ Fenwick,' Strassman and Lehmann,*

'Knox, J. H. M.: "Compression of the Ureters by Myomata Uteri," Amer. Jour. Obstet.,
vol. xlii, Nos. 4 and 5, September and October, 1900, pp. 348 and 496.

^Hofmeier, M. : "Zur Lehre vom Shoclc uber Erkrankungen der Circulations-Organe bei
Unterleibsgeschwulsten," Zeits. f. Geburtsh. u. GynakoL, 1885, Bd. xi, S. 366.

^ Fenwick, Bedford: "On Cardiac Degeneration from the Pressure of Abdominal Tumours,"
The Lancet, vol. i, May 26, 1888, p. 101.5.

'Strassman, P., and Lehmann, F.: "Zur Pathologie der Myomerkrankung," Archiv. f.

GynakoL, 1898, Bd. Ivi, H. 5, S. .503.
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Boldt/ Pellanda,^ and Winter' have studied and written upon this subject in extenso.

As early as 1885 Hofmeier stated that cardiac disease is a frequent occurrence in cases

of abdominal tumor, and especially in cases of fibroid tumor of large size. Strass-

man and Lehmann studied clinically 71 patients the subject of myoma, and con-

cluded that in 48.8 per cent, of them there were definite cardiac lesions. Boldt in a

study of 79 cases found that in 37, or nearly 47 per cent., some circulatory disturb-

ance existed. In many of the patients the symptoms might have been functional in

their nature. One patient died of angina pectoris. Five of the patients died after

operation. Death in three of the five patients was clearly due to cardiovascular

degeneration. Pellanda states that death in the natural course of fibromyomata

occurs from thrombosis of the pelvic venous sinuses and pulmonary embolism, cardiac

lesions, and sudden syncope, in 11.1 per cent, of the cases. Winter, in a study of

266 cases of fibroid tumor from the standpoint of the relation of these growths to

heart lesions, found that in 60 per cent, the heart was entirely normal; murmurs

or impure tones were found in 30 per cent., and in almost all cases were due to anemia.

Dilatation and hypertrophy were found in 6 per cent, of the cases, the majority being

due to anemia. Valvular disease was found in but 1 per cent. The examination of

these cases was made by a speciahst in internal medicine. Winter's conclusions,

therefore, are that almost all of the cardiac symptoms in cases of fibroid tumor

are due to anemia, and that only in a small percentage of cases do these tumors

cause degenerative changes in the heart or permanent heart lesions.

Fleck^ has written extensively upon this subject, basing his remarks upon eleven

cases which were thoroughly studied post mortem. He says that the exact relation

and nature of the circulatory and the cardiac changes associated with myoma are

obscure. Sudden death sometimes follows operation for fibroid tumor, when there

can be no other reason assigned than some inherent weakness of the heart muscle.

Such startling accidents have happened in spite of an absence of the physical or

the subjective signs which indicate a cardiac lesion.

Obstruction to the circulation produced by the myoma is one of the reasons

advanced for the production of the heart lesion. Fenwick'' in 1888 reported twenty-

two cases of large abdominal cystic tumors, in which at post mortem fatty degenera-

tion of the heart muscle was found. This theory has been controverted on the

ground that no such condition is observed during pregnancy, and also that cardiac

symptoms occur in connection with small tumors. Fenwick believes the obstruc-

tion to the circulation in large tumors cannot be compared to that which takes place

during pregnancy. The reason for this is twofold: First, in pregnancy the heart

'Boldt, H. J.: "Uterine Fibromyomata and Visceral Disease," N. Y. Med. Jour., Oct. 28,

1905, vol. Ixxxii, No. 2, pp. 887-895.

^Pellanda, C: "La Mort par Fibromyomcs Uti?rins," Paris, 1905.

^Winter, Georg: "Die wissenschaftliche Begrilndung der Indikat.ionen zur Myomoperation,"
Zeits. f. Geburtsh. u. Gyniikol., 1905, Bd. Iv, S. 109.

Fleck, Georg: "Myom und Herzerkrankung in ihren genetischen Beziehung," Archiv. f.

Gynak., Bd. Ixxi, H. i, 1904, S. 258.

* Fenwick, Bedford: "On Cardiac Degeneration from the Pressure of Abdominal Tumors,"
The Lancet, vol. i. May 26, 1888, p. 1015.
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undergoes a physiologic hypertrophy; and, second, the distention of the abdomen

in pregnancy occurs only in the last two months. The short duration of the dis-

tention from pregnancy is in marked contrast to the long duration of the distention

from a tumor.

In Fleck's cases, eleven of which were examined post mortem, brown atrophy

was found in seven. Other lesions were fatty degeneration, fatty mfiltration, and

chronic endocarditis. In six of the eleven patients there had been no history of

bleeding.

From my own experience I do not believe that cardio-vascular degeneration

plays a large role in producing fatal results in fibromyomata of the uterus^ either

in the natural history of the disease or after operation, except in neglected and late

cases. As a rule, the changes are secondary to the anemia which results from

hemorrhages, or to malnutrition, produced either by hemorrhage or by disturbance

of digestion from pressure of the tumors. Interference with the circulation by pres-

sure of the tumors also plays its role in the production of thrombosis, phlebitis, and

embolism.

Anemia.—Anemia from more or less persistent hemorrhage is one of the most

common results of fibroid tumor. According to Winter,' hemorrhage occurs in

about two-thirds of all cases of myoma and is most frecjuent in those of the submucous

type. My own experience would not indicate so large a percentage in general ; but

in submucous fibroids it is always present, is often very profuse, and leads to profound

anemia. I have reported two cases of this type. In one the hemoglobin was re-

duced to 10 per cent., the erythrocytes to 2,.32.5,000. The patient was cureted to

control the bleeding, and later had a hysterectomy, making a good recovery. In

the other the hemoglobin was reduced to 15 per cent, and the erythrocytes to

1,016,000. This patient also made a good recovery.

Grave anemia is a serious condition which produces profound invalidism while

it lasts, and sometimes it is fatal or impossible to cure. A fatal result due to acute

hemorrhage is rare. Pellanda,^ in a study of 171 cases of death from fibromyomata

without operation, states that in 6.4 per cent, of the fatal cases death was due to

hemorrhage. The more usual result of grave anemia is that, finally, the patients

are operated upon and their unfavorable condition tends to swell the mortality of

operation.

The relation of cardiac weakness and of kidney insufficiency to anemia is well

recognized. These secondary complications of fibroid tumor lead to a fatal ter-

mination in a certain percentage of cases, without operation, and the same compli-

cations, together with the alterations in the blood-stream which are due to pressure

of the tumor, constitute the chief underlying causes of thrombosis and embolism

following operation, a result which would be avoided by an early removal of the

tumors.

'Winter, Georg: "Die wis.senschaftliche Begrundung der Indikationen zur Myomoperation,"
Zeits. f. Geburtsh. u. Gynilkol., 190.5, Bd. Iv, S. 59.

' Pellanda, C: "La Mort par Fibromyomes Uterins," Paris, 1905.

VOL. I.—43
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Thrombosis, Embolism, and Phlebitis.—Thrombosis, embolism, and phlebi-

tis are three complications which are encountered more frec[uently in connection with

fll)roid tumor than with any other gynecologic condition. All three are much more

common after operation than in the natural history of the disease. Thrombosis and

phlel)itis usually affect the pelvic veins or the veins of the left leg. Less often the

right leg is involved secondarily, and rarely the right leg is primarily attacked. One

case of thrombosis and phlebitis in the veins of the neck and left axilla has come

under my observation. Sudden death after operation for fibroid tumor is much

more frequently due to thrombosis and pulmonary embolism than to diseases of the

heart. Schenck' reports a series of operations upon 7130 women in Kelly's clinic

at the Johns Hopkins Hospital. Post-operative throml)osis occurred forty-eight

times. In nineteen of these cases thrombosis followed operations for fibroid tumors,

of which there were 727 cases. Thus the women having fil)roid tumors, although

constituting but 10 per cent., furnished over one-third of tlie cases of thrombosis.

As an indication that infection plays but a minor role in the development of thrombo-

sis, there was but one case of thrombosis in the entire series among the operations

done for pelvic inflammation.

Baldy^ states that of 19 patients who died suddenly after operation in his hands,

13 were in cases of fibroid tumor, whereas the cases of fil)roid tumor numbered but

366 out of a total of 3413 patients. The experience of Schenck and that of Baldy is

quite in accord with my own.

The causes of thrombosis, embolism, and phlebitis are by no means definitely

known. There is no doubt that infection is the cause of thrombophlebitis in a

certain proportion of cases, but the fact that thrombosis and phlebitis occurred

nineteen times in fibroid tumors and only once in pelvic inflammatory disease

(Schenck) is sufficient evidence that there are other factors than infection in the pro-

duction of these allied conditions. Anemia, increase in the number of white

blood-cells and blood-plaques and changes in the relation of the chemical con-

stituents of the blood, slowing of the blood-stream, abnormalities in the walls of the

veins, and traumatism, are all factors. It is evident that fibroid tumors in their

development bring about such changes in the blood and circulation as to favor the

development of thrombosis, embolism, and phlebitis.

SYHPTOMS.

Hemorrhage.—One of the common symptoms of fibroid tumor of the uterus is

menorrhagia or metrorrhagia. It is generally admitted that menstruation is the

result of a diapedesis of the red blood-cells through the walls of the endometrial

capiflaries. The conclusion is rational, therefore, that anything which produces an

unusual congestion of these vessels will result in an increased loss of blood at the

'Schenck, Benjamin R.: "A l-{feum(5 of Forty-eight Cases of Post-Operative Thrombosis,"

N. Y. Med. Jour., Sept. 6, 1902, p. 401.

^Bald}', J. M.: "The Mortality in Operations upon Fibroid Tumors of the Uterus," Amer.

Jour. Obstet., 1905, vol. Ui, No. 3, p. 370.
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menstrual period. A fibroid tumor originating within the uterine wall has more

effect on the venous than on the arterial circulation. Thus, the venous walls being

thin and non-resistant are easily compressed, while the thicker, muscular, and

pulsating arteries are able to resist this pressure. It thus happens that while the

same amount of blood enters the endometrium, the return flow, because of the venous

compression, is embarrassed and abnormal congestion of the endometrium ensues.

At the menstrual period this results in an increased menstrual flow (Clark'). The

menstrual symptoms of the patient depend upon the direction of growth which the

tumor assumes. It is to be remembered that fibroids are usually multiple, and that

what is being said applies to none but typical cases; in the atypical cases almost any

variation may exist. When the interstitial growth remains interstitial the menor-

rhagia increases according to the increase in growth of the tumor. If, however, the

tumor approaches the mucosa and becomes submucous, there is a disproportionate

increase of menorrhagia, and finally a metrorrhagia, the latter due to a rupture of

the vessels in the thinned-out mucosa or to an actual erosion of the mucosa. ^^ hen

the fibroid grows toward the peritoneum (subperitoneal tumor) the menstrual flow

gradually becomes less, and in case the tumor is extruded entirely outside the

uterine wall, there may be no menorrhagia. Practically, as said before, these

mechanics of the hemorrhage in myoma are scarcely ever typically illustrated, for

the reason that very often all three varieties of fibroid tumor are found in the same

uterus. A single submucous fibroid the size of a pea may occasion more alarming

hemorrhage than fibroids of large size which are interstitial or subperitoneal in type.

Pain.—Pain is a variable symptom of fibroid tumor; in the majority of cases it

occurs, from one cause or another. Occasionally there is no pain whatever or it

appears only after the tumor has reached considerable proportions. Instead of

actual pain, there may be a feeling of general pelvic discomfort. Uncomplicated

subperitoneal fibroids are least apt to produce pain. Adenomyomata are usually

painful, especially at the menstrual period. In many cases pain is due to com-

plications.

Intermenstrual pain may be caused by the contractions of the uterine wall made

in an effort to push an intramural nodule toward the mucosa (submucous position)

or toward the serosa (subserous or subperitoneal position), or in the case of a sub-

mucous tumor, in an effort to expel the growth from the uterus. Pain is much
more pronounced with tumors of the submucous type. Here it accompanies

menstrual activity and constitutes a form of dysmenorrhea. Dysmenorrhea of

this sort is sometimes one of the earliest symptoms of fibroid tumor. Adenomy-

omata cause painful menstruation for the reason that the glandular tissue or areas

of mucous membrane contained in these tumors menstruates, and as the blood

cannot escape it accumulates in the tumor and causes pain. Also this is one of

the modes in which cystic degeneration takes place. Pain is also produced by the

pressure of the tumor upon the surrounding parts. Depending on the part or

'Clark, J. G.: "The Cause and Significance of Uterine Hemorrhage in Cases of Myoma
Uteri," Johns Hopkins Hosp. Bull., vol. x, Nos. 94-96, Jan., Feb., and March, 1899, p. 11.
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parts most compressed, this may resemble pain from any sort of pelvic trouble.

Pressure on the bladder and rectum may result in vesical or rectal irritability of

various grades. These symptoms are more often due to venous obstruction caused

by the tumors. Pressure upon the nerves coursing through the pelvis on their way

to the extremities produces neuralgic pain referred to the area of their distribution.

Pain in fibroid tumor may also be due to torsion of the pedicle of a subserous

growth or to a twisting of the entire myomatous uterus upon the cervix.

Obstruction of the ureter, inflammatory affections of the uterine appendages, and

inflammation following infection of the growth itself are all sources of pain. It will

thus be seen that pain as a symptom of fibromyoma depends entirely upon the

situation and size of the growth and upon its complications. Adenomyomata form

an exception: These tumors are almost always painful, especially at the menstrual

period.

Leukorrhea is present in many cases of fibroid tumor. This is either the ex-

cretion from the hypertrophied mucous membrane, the transudation of serum from

distended lymphatics in a submucous tumor, or the purulent debris from a submu-

cous myoma undergoing degeneration, in which case it is usually blood-stained

and has an offensive odor. Leukorrhea as a symptom has little diagnostic value

in this disease. For in the cases where it is most pronounced there is coincident

hemorrhage and the leukorrhea loses its identity.

Anemia in fibroid tumor usually depends entirely upon the amount of blood

which has been lost. In cases complicated by necrosis and suppuration or by

kidney insufficiency there may be a toxic factor also in the condition of the blood.

There is not the cachectic appearance in cases of fibroid tumor which occurs in

carcinoma or in proliferating cysts of the ovary. As a rule, the anemia is quickly

recovered from after the cause has been removed.

Cardiac insufficiency is indicated by shortness of breath, edema of the lower

limbs, and attacks of palpitation.

Results of Pressure.—Edema of the lower extremities, varicosities in the

femoral and saphenous veins, and hemorrhoids may result from intrapelvic pres-

sure. This is true, also, of albuminuria, ischuria, hydroureter, hydronephrosis,

obstipation, rectal and vesical irritability. After fibroid tumors reach a certain size

they cause abdominal enlargement. Tumors of even moderate proportions are

sometimes observed by the patient when the growth is pedunculated and lies above

the pelvic brim.

The Age of Women Operated upon for Fibroid Tumors.—This subject is of

interest in itself, and is also of value in determining the causes of hemorrhage in

women at various periods of life. In the first 187 women operated upon by the

author, the ages were classified in decennial periods, as follows:

Under twenty 1

Between twenty and thirty 6
Between thirty and forty 77
Between forty and fifty 76
Between fifty and sixty 20
Between sixty and seventy 7
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And in the last 100 women:

Between twenty and thirty 2
Between thirty and forty 36
Between forty and fifty 4.5

Between fifty and sixty 14
Between sixty and seventy 3

Thus of 287 women who were driven to operation because of fibroid tumors, 48,

or 16 per cent., were beyond fifty years of age. The youngest woman having a

fibroid tumor in my experience was aged seventeen. Scharlieb reported an

operation for a fibroid tumor in a girl aged fifteen, in which she was assisted by

Stanley Boyd ("British Gynec. Jour.," Nov., 1901, p. 193).

DIAGNOSIS.

The diagnosis of a fibroid tumor is usually easy; sometimes it is difficult; and

always it is subject to error unless certain conditions with which a fibroid may be

confused, are kept in mind.

Bimanual palpation is here, as elsewhere, the sine qua non of gynecologic

diagnosis, and chiefly upon it the diagnosis of fibroid tumor will depend. However,

certain of the symptoms already discussed often suggest to the physician the prob-

ability of the presence of a fibroid tumor. Abdominal examination also, occasionally

more appropriate than bimanual, can furnish positive evidence. The history of the

case, carefully elicited, is often useful in suggesting the correct diagnosis, but in the

end this usually depends upon bimanual palpation.

When the disease has existed for some time and there is much sufi^ering, increased

menstrual flow, and bleeding between the periods, there will be more or less anemia.

The anemia associated with fibroid tumor differs from that of the advanced stages of

malignant disease of the uterus. The color of the skin is yellowish-white instead of

yeliowish-brown as in true cachexia. Emaciation does not occur, but, on the contrary,

a woman having a fibroid tumor is aptto put on fat. It should not be forgotten, how-

ever, that in cases of cancer there may be no cachexia until late in the disease.

Fibroid tumor usually occurs at an earlier period of life than carcinoma. Symptoms

alone, however, can do no more than direct our method of examination. It is from

the objective signs, abdominal or bimanual palpation, or in difficult cases, of sub-

mucous tumor, from intrauterine exploration, that one is able to make a positive

diagnosis. An abdominal enlargement produced by fibroid tumor of the uterus may
closely simulate that from a pregnant uterus, an ovarian cyst, or from ascites, but

there are a number of peculiarities which characterize a fibroid tumor. Thus, in

the case of a large firm or sohd tumor distending the abdomen, if smaller nodules

are found upon its surface, making its exterior very knobby and irregular, there is

strong presumptive evidence of fibroid tumor, and if these smaller tumors are felt to

be pedunculated and attached to the larger tumor, the evidence is all but positive.

The position of the abdominal enlargement is of some value in diagnosis. A preg-

nant uterus and an ovarian cyst, unless malignant or mtraligamentary, usually
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occupy a median position in the abdominal cavity. A fibroid tumor large enough

to distend the abdomen is commonly located more or less on one side of the median

line. This is explained by anatomic peculiarities. The ovarian tumor, free to move

upon its pedicle, and also the pregnant uterus, naturally take the position where

there is the most room. The elastic character of a cyst and of a pregnant uterus

contribute to this result. The fibroid uterus, irregular in shape and solid in con-

sistency, is quite likely to present its greatest enlargement to one or the other side of

the fundus, and hence its prominence in the abdominal ca\'ity is found to one or the

other side of the median line. This result is influenced also by the projection of the

spinal column into the abdominal cavity, which is more apt to deflect a solid than a

cystic tumor. The shape of the al:)dominal distention in fibroid tumors also serves

to difl'erentiate these growths from others. Thus the abdominal wall -will drop

suddenly to its normal level above the upper confines of the tumor. In ovarian

cyst or pregnancy the descent is more gradual. In consistency fibroid tumors

are firm, or even densely hard, and somewhat resilient. Consistency would

be one of the points in a diagnosis between pregnancy and an intramural or

a submucous fibroid, causing a svmmetric enlargement of the uterus. In

pregnancy the uterus changes its consistency (hardening from intermittent

contractions) under the paljjating hand. In fibroid tumor a change in con-

sistency occurs before the menstrual periods (premenstrual softening), when

the tumor also becomes larger because of the menstrual congestions. A per-

manent change in the consistency of a fibroid may result from one of the forms of

cystic degeneration. Even without degeneration a myoma may be quite as soft as a

dermoid cyst, or as the distended upper segment of a pregnant womb, and it is some-

times most difficult to distinguisli between them by this means alone. The results

upon percussion are the same with fibroid tumor as with pregnancy and ovarian cyst.

In all tumors there is dullness over the summit of the growth with coronal resonance.

In ovarian cyst and in ascites there is fluctuation; over an ovarian cyst tliis

may be found only in certain areas corresponding to the position of the main loculi.

If the cyst is made up entirely of smaller loculi there may be no fluctuation.

The physical signs of uncomplicated ascites should never be confused with those of

fibroid tumor and need not be discussed. However, ascites may be a complication

of fibroid tumor. This is most apt to occur in those cases accompanied by torsion

of the growth, either of itself alone if pedunculated, or of the entire uterus if the

tumors are sessile or intramural.

The result of bimanual palpation of the uterus in fibroid tumor depends entirely

upon the number and situation of the growths. They are usually multiple, and

although one or the other variety predominates, several varieties are commonly

found in the same uterus. It will simplify a consideration of the diagnosis to deal

with each variety of tumor separately.

Submucous Fibroid.—When the tumor is submucous the uterus will be enlarged

and the enlargement will be more or less symmetric. The organ feels harder than

the pregnant uterus. In difl^erential diagnosis a pregnancy can be recognized
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from the sixth to the tenth week^ by obtaining semi-fluctuation in the corpus uteri and

by noting the fairly uniform projection or jutting out of the corpus from the cervix

antero-posteriorly and laterally. After the tenth week pregnancy can be diagnosti-

cated by means of Hegar's sign. A subperitoneal fibroid tumor when associated

with ascites at times simulates pregnancy, more especially if the tumor is pedun-

culated and ballottement can be elicited. ^Montgomery- has repoi'ted such a case.

When the tumor is pedunculated, it sometimes presents in the cervical canal and may

be felt through the dilated cervix. The tumor may project through the cervix and

hang by a pedicle into the vagina; it can be confused then onlywith an inverted uterus,

a pedunculated sarcoma, or the placental remnants of an abortion. An inverted

uterus may be distinguished by the absence of the fundus aljove the cervi.x, as deter-

mined by bimanual palpation with a finger in the rectum, by the presence of mucosa

Fig. 323.

—

Myoma Simulating Pregnancy. (Case of E. E. Montgomery.)

covering the surface of the mass, and by recognizing the tubal ostia. In the diagnosis

of small submucous tumors intrauterine exploration by means of the finger, sound, or

curet may be essential. The growth can be readily felt in this way, and its position

positively determined. Such an exploration should never be undertaken without

full aseptic precautions, and not unless pregnancy can be excluded.

Interstitial Fibroid.—When the enlargement is symmetric and the growth small

it is sometimes difficult to distinguish the condition from pregnancy. A careful

examination, under anesthesia, if necessary, will usually settle the diagnosis

' Noble Charles P.: "The Diagnosis of Pregnancy During the First Three Months," Trans
Phila. Co. Med. Soc., 1894.

=^Montgomery, E. E. : "Practical Gynecology," Phila., 1900, pp. 581 and .582.
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by locating one or more fibroid nodules in the wall of the uterus. If the

diagnosis remains in doubt, time and the recurrence of menstruation, on the

one hand, or the rapid development of the pregnant uterus on the other, will solve

the problem. In this variety of tumor the uterus is irregular in outline, bulging

more on one surface than on the other, and is of increased density. The uterine

body cannot be outlined as distinctly separate from the mass. The only way to

determine positively the relation of the endometrial ca^^ty to the tumors is to

introduce a sound. It is seldom advisable to resort to the use of the sound except

upon the operating talile, when it may be of value in determining the propriety of

myomectomy.

Subperitoneal Fibroid.—When it is possible to recognize by bimanual palpation

that the uterus is studded with hard, knob-like protuberances, the diagnosis of

fibroid tumor is clear. If the

tumors are small, multiple,

and pedunculated, the condi-

tion can scarcely be mistaken.

When the growths are con-

fined to one side of the uterus,

or to the fundus, the uterus

may be clearly outlined as a

distinct body, to which the

tumors are attached.

W' hen the timior is pedun-

culated it must be differenti-

ated from an ovarian growth.

This may be done by isolating

the ovary upon the affected

side by bimanual palpation.

If both ovaries can be isolated

by bimanual palpation
(which frequently will be im-

possible), an ovarian growth can be excluded and a diagnosis of fibroid deter-

mined. The consistency and irregular outline of the fibroid tumor may be suf-

ficient evidence of its nature. If the fibroid tumor is large enough to distend the

abdomen and the abdominal mass is drawn upward, the uterus will immediately

follow. This is not true of an ovarian tumor.

Intraligamentary Fibroid.—An intraligamentary fibroid is readily recognized.

It is situated low in the pelvis, to one side of the uterus in the broad ligament. Fre- .

quently the tumor is so low as to project toward the vagina, and is thus easily felt

by the examining finger. Because of its location and attachments an intraligamen-

tary fibroid is but slightly movable.

Cervical Fibroid.—Fibroid tumor of the cervix is readily recognized, because

from its location it is easily reached by the examining finger and its characteristics

Fig. 324. -Myom,\ SlMUL.\TlNn Pregn.^ncy, Showing Tumor. (Case

OF E. E. Montgomi:ry.)
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made out. It should be carefully palpated and inspected in order to locate accu-

rately its relation to the cervical canal and the external os. This variety of tumor

presents no real difficulties in differential diagnosis, as the other tumors of the cer-

vix, sarcoma and carcinoma, differ so markedly from it that the diagnosis is plain.

Differential Diagnosis.—The differential diagnosis between fibroid tumor and

ovarian tumor has been discussed; also the differential diagnosis between fibroid

tumor and uterine pregnancy. There are certain other conditions which at times

present difficulties in differential diagnosis.

Ahdominal pregnancy advanced to or beyond the sixth month, with the death

of the fetus and the absorption of the liquor amnii, may present difficulties in differ-

ential diagnosis. One such case was referred to me as a fifjroid tumor, the diag-

nosis ha^^ng been made by a number of physicians.' In this case the differential

diagnosis was made by feeling the sutures in the fetal skull, which could be made

out upon vaginal examination. A carefully elicited history, which included the

symptoms of pregnancy and of false lal)or, was of value in arriving at a correct

diagnosis. After the death of the fetus and the absorption of the liquor amnii, an

abdominal pregnancy becomes such a solid mass that unless something character-

istic (such as the sutures in the skull or a fetal bone) can be felt, it can easily be mis-

taken for a fibroid tumor. The diagnosis can be established by means of the X-ray.

Pelvic inflammatory masses usually do not simulate a fibroid tumor. Occa-

sionally, however, the differential diagnosis is difficult or impossible. This is true

especially when there has been a suppurative peritonitis with a very extensive

exudate which has undergone organization. A typical example is that of a woman
who had been confined to bed with j'ecurring pelvic abscesses for six months. The

abscess would discharge from time to time through the fjowel and then refill. A
diagnosis of pelvic abscess complicating a fibroid tumor was made by her physician,

Laura S. Chapin, who has had a large experience in gynecologic diagnosis. Upon

examination the uterus was found fixed by organized pelvic exudate; Douglas' pouch

was comparatively empty; there were no bulging masses; the cervix was continuous,

with a large hard mass firmly fixed against the anterior abdominal wall and extending

half-way to the umbilicus, the tumor being more prominent to the left of the median

line. The author concurred in the diagnosis, but the fixity of the mass suggested

the possibility of cancer. At operation it was necessary to open the abdomen above

the umbilicus, as there was no free abdominal cavity below it. The intestines and

the posterior, lateral, and anterior abdominal walls, were fused together by a mass

of partly organized exudate. The peritoneum in the median line anteriorly was

about an inch in thickness, the thickening being due to the organized exudate.

The anterior abdominal wall and the intestines were separated sufficiently to gain

entrance to the pelvis, when a left pyosalpinx was removed. No tumor, either

uterine or ovarian, was present.

Cancer of the pelvis arising in the ovary or elsewhere and involving the pelvic

* Noble, Charles P.: "Preliminary Report of an Operation for Abdominal Pregnancy of
Twenty-one Months' Duration," Phila. Med. Jour., May 30, 190.3.
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tissues in general is differentiated from fibroid tumor by the fixity of the infiltration

and the lack of definite outline which is characteristic of a fibroid tumor. The dif-

ferential diagnosis may be doubtful or impossible when the fibroid tumor is compli-

cated by pelvic suppuration with extensive cellulitis in the parametria. Cases of this

kinfl have come under my observation in which a reasonably satisfactory diagnosis

was only possible after opening the abdomen.

TREATMENT.

Indications for Operation.—The classic teaching with respect to the treatment

of fibroid tumors was based upon the view that these growths are essciitially benign.

It was well recognized, however, that they may give rise at times to serious hemor-

rhage and subject the pelvic organs to injurious compression. But unless such

conditions arose they were considered as being amenable to palliative treatment,

which should alleviate the suffering of the patient and carry her in comparative com-

fort to the menopause, when it was held that the tumors would undergo atrophy in

common with the uterus and ovaries. The palliative measures emploved were

directed chiefly toward the hemorrhage anfl the growth of the tumor. Ergot was

administered with this double purpose. By maintaining firm uterine contraction

it was hoped that bleeding from the uterus would be checked, and that the tumor,

being deprived of its customary blood-supply, would undergo atrophy, or at any

rate be retarded in its growth. ^Moreover, active contraction of the uterus, stimu-

lated by the administration of ergot, would occasionally result in the expulsion of the

new-growth. With the same object various drugs, such as hydrastis, hamamelis,

and the salts of ammonia and potash, were employed. The favorable result obtained

in certain cases through the employment of drugs was due to the expulsion of a sub-

mucous fibroid or to the migration of an iiitramural one to a sulrserous position. As

a rule, the results were negative or harmful. When a cure was effected by the ex-

pulsion of a submucous fibroid the patient was subjected to the risk of sepsis from

necrosis of the tumor—a risk greater than that of the removal of the tiunor by opera-

tion. The use of electricity was at one time widely recommended and extensively

employed, but the practice has been abandoned because the result was only pallia-

tive, and the risks entailed were as great as those of radical removal. At the present

day the classic teaching in respect to the indication for operation is far from being

generally accepted, and few modern surgeons employ drugs or electricity in the treat-

ment of fibroid tumors.

There are several reasons for this change. It has become recognized that drugs

are practically useless, and the apparent good they do is usually the result of a fortu-

nate accident in the life-history of the tumor. The teaching that fibroid tumors

atrophy or disappear after the menopause has been greatly modified and in large

part abandoned. It is true that at times fibroid tumors shrink after the menopause,

but there is no evidence that they disappear. On the other hand, many fibroid

turnors grow more rapidly after the menopause than before it. Also the various
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degenerations, and especially necrosis, are more common during and after than before

the menopause. Furthermore, the surgery of these growths has made rapid strides

and is certain and brilliant in its results, and is attended with but little danger to the

patient. AVith the appreciation of this change in the actual value of the two lines of

treatment has come a better knowledge of the pathology of fibroid tumors and a

realization of the fact that these tumors are dangerous not only from the hemorrhages

and the injurious pressure upon adjacent structures wdiich they cause, but also from

changes which occur in the growths themselves, and from the associated lesions which

are produced in the pelvic organs and in the urinary, alimentary, and circulatory

systems. The fact that sarcoma develops in about 2 per cent, of fibroid tumors, and

that carcinoma attacks the uterus in 2.S per cent, of women having fibroid tumors,

has influenced surgeons to favor the removal of these growths.

The author,^ in 1901, reported a series of 218 cases of fibroid tumor, with a criti-

cal study of the conditions found at operation, for the purpose of pointing out that,

in his opinion, the profession had not yet had a proper estimate of the complications,

degenerations, and dangers of fibroid tumors. At that time the cjuestion had not

been considered from such a standpoint. IMartin,' in 1888, reported a series of cases

in which he tabulated the various forms of degeneration which may occur in the

fibroid tumor itself, but made no reference to the complications found elsewhere.

Within the past five years a number of authors, notably CuUingworth,^ Frederick,*

Scharlieb,^ Hunner," IMcDonald,'^ and Webster,** have made similar studies of con-

secutive cases of fibroid tumors with almost identical results.

As a result of the interest excited in this method of studying fibroid tumors,

the author was enabled in 1906 to present a study of the degenerations and com-

plications in 2274 consecutive cases, and also a study of 4880 consecutive cases in

their relation to carcinoma and sarcoma of the uterus.^

' Noble, Charles P.: "The Complications and Degenerations of Fibroid Tumors of the Uterus
as Bearing upon the Treatment of these Growths," British Gyna;c. Jour., 1901, vol. xvii, No. 67,

p. 170.

^ Martin, A.: "Ueber Myome," Bericht tiber den Zweiten Kongress der deutschen Gesell. f.

Gynak., Centralbl. f. Gynak., No. 24, June 16, 1888, S. 389.

' CuUingworth, Chas. J.: "An Analysis of One Hundred Cases of Uterine Fibromyoma," Jour.
Obst. and Gyniec. British Empire, vol. i. No. 1, January, 1902, p. 3.

* Frederick, Carlton C: "A Study of Uterine Fibromata with Especial Reference to their

Degenerations and Comphcations as Furnishing Reasons for Early Operation," Amer. Gynec,
vol. i, No. 3, Sept., 1902, p. 255.

* Scharlieb, Mary: "An Analysis of One Hundred Cases of Fibro-myoma Uteri," Jour. Obstet.
and Gynsec. British Empire, vol. ii, No. 4, October, 1902, p. 323.

° Hunner, Guy L.: "One Hundred Consecutive Cases of Myoma of the Uterus," American
Medicine, vol. vi, No. 2, 1903, pp. 5.5-.57.

'McDonald, Ellice: "Comphcations and Degenerations of Uterine Fibromyomata," Jour.
.\.mer. Med. Assoc, vol. xlii, No. 21, May 21, 1904, p. 1344.

'Webster, J. Clarence: "A Consideration of Fibroid Tumors of the Uterus Based upon a
Study of a Series of 210 Cases Treated Surgically," American Medicine, March 11, 1905, p. 401.

" Noble, Charles P.: "Fibroid Tumors of the Uterus: A Study of the Degenerations and Com-
plications in 2274 Consecutive Cases, including 337 cases of the writer's; also a Study of 4880
Consecutive Cases in their Relation to Carcinoma and Sarcoma of the Uterus," Jour, of Obstet.
and Gynajc, of the Brit. Empire, 1906, vol. x, No. 5, p. 436; Jour. Amer. Med. Assoc, Dec. 8, 1906,
p. 1881.
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Martin 205
Noble 337
CuUingworth 100
Frederick 125
Scharlieb 100
Watt-Keen ' (Hofmcier's Clinic) 300
Hunner 100
McDonald 280
Lauwers - 200
Eastman ' 117
Webster 210
Martin, F. H.' 200

Total 2274

For a study of tlie relation of fibroid tumors to sarcoma and carcinoma of the

uterus, in addition to the 2274 cases, 2206 additional consecutive cases were

obtained; 1007 from Winter"' and 999 from Kelly's clinic at the Johns Hopkins

Hospital (private communication).

The study of so large a series of cases must furnish reasonably correct data, as

the element of chance always present in a small series is eliminated. The cases

reported by each author were consecutive, and were studied with the object of re-

porting the degenerations and complications present. It was found that 68 per cent,

were complicated either by degenerations in the tiUBor or by disease in the uterine

appendages or elsewhere; that is, in only one-third of the cases of fibroid tumor as

seen in the operating room does the disease exist in an uncomplicated condition.

It was estimated that in 275, or 12 per cent., of the 2274 cases the women would have

died without operation from degenerations or complications existing in the tumor

or uterus at the time of operation; andthat 2.52, or 11 per cent., of the women would

have died without operation as a result of the complications existing in the uterine

appendages or abdomen. Numerous other complications existed, causing invalidism

to the patient in addition to those classified as fatal. The conclusion was drawn that

approximately 30 per cent, of women having fibroid tumors as seen in the operating

room would die without operation in the natural course of the disease and its com-

plications. Some of the more important complications and degenerations will be

found on pages 667-G70.

As a result of the gradual increase in knowledge as to the real dangers of fibroid

tumors and their degenerations and complications, the attitude of the profession

toward the treatment of these growths has greatly altered. Surgical opinion is

almost imanimous that fibroid tumors which produce symptoms or which are grow-

ing should be removed. The question now is whether it would not be better to

remove every fibroid as soon as it is found, irrespective of the symptoms it is pro-

' Watt-Keene : Inaug. Dissert., Wiirzburg, 1902.

* lyauwers, E.: "Deux cents observations d'hystercctomie supravaginale pour fibrome,"

Bruxelles, Ch. Buleus, 1904.

'Eastman, Thomas B.: "Shall we Remove all Fibromyomata of the Uterus on Diagnosis?"
Amer. Jour. Obst., 1904, vol. 1, p. 678.

* Martin, F. H.: "Fibroid Tumors of the Uterus: Their Surgical Treatment," N. Y. Med.
Jour., 1905, vol. Ixxxi, p. 1217.

'Winter, Georg: "Die malignen und benignen Degenerationen der Uterusmyome," Zeitsohr.

f. Geburtsh u. Gyniik., 1906, Bd. Ivii, H. i, S. 10.
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ducing at the time, unless there exist good reasons to the contrary in the particular

case.

In considering the question of operation in an uncomplicated case of fibroid

tumor, the risks of immediate operation must be contrasted with the risks of sub-

sequent degenerations and complications which, in general, would cause death in

about 30 per cent, of the cases. Especially it should be considered that sarcoma

develops in 2 and carcinoma in 2.8 per cent.; necrosis occurs in .5, and cystic de-

generation in 2.5 per cent., not to speak of the less dangerous comphcations. The

risks of immediate or of early operation in uncomphcated cases of fibroid tumor

are very small, probably not more than 1 per cent., as will be shown later

(see Prognosis). In addition, the patient escapes the risks of semi-invalidism

or invalidism. As has been indicated in the consideration of the pathology

of fibroid tumors, early operation in uncomplicated cases would prevent many

of the dangers which arise in the later history of these tumors, such as: hemor-

rhage; anemia; pressure upon the bladder and ureters, with resultant cystitis,

hydroureter, hydronephrosis, and degeneration of the kidneys; cardio-vascular

degenerations, including brown atrophy, fatty degeneration, and other organic

diseases of the heart; and the changes in the blood-vessels and blood which lead

to the development of thrombosis and embolism; also the results of pressure upon

the bowel, with its secondary consequences. And, in addition, it saves long years

of invalidism or semi-invalidism, enabling women to fulfil the duties which devolve

upon them, instead of having their activities limited in the effort to reduce their

symptoms to a minimum and to prevent accidents to the tumor.

It is the opinion of the author that fibroid tumors should be removed for the

same reason that ovarian tumors are removed, the indication differing in degree but

not in kind. The early removal of ovarian tumors is practised to guard the

patient against the known risks of delay in these growths. The same rule

should be applied to fibroid tumors. The nature of the indication is quite similar

to that for operation for parovarian cyst, hydrosalpinx, salpingitis in its quiescent

stage. Graafian follicle cyst, corpus luteum cyst, or the removal of the vermiform

appendix in the interval between attacks of appendicitis. A fibroid tumor is

more dangerous to fife than any of these morbid conditions. The general

rule in surgery, that tumors should be removed, is just as applicable to fibroid

tumors of the uterus as to tumors in other regions; and this rule of practice

should be based upon the life-history of the tumor rather than upon the par-

ticular symptoms which are present when a patient comes under observation.

Maurice Richardson states an important truth when he says: "Whenever
we postpone operation on fibroid tumors, no matter how benign these tumors may
seem, we are running a risk beside which the dangers of an operation are but

trivial.'"

This summary of the indications for operation differs from that which has

'Richardson, Maurice H.: "Uterine Fibroids," Boston Med. and Surg. Jour., 1904, vol. cl.

No. 2, p. 39.
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heretofore been accepted more in appearance than in fact. This rule was that

fibroid tumors which are producing symptoms or which are growing rapidly, also

those which are causing mental distress on the part of the patient, should be removed.

This indication is broad enough to cover the removal of almost all fibroid tumors

coming under the observation of the surgeon, as those patients who have tumors

which are sraah and producing no symptoms do not seek medical advice. The
type of tumor in which the advisability of operation is least certain is that in which

the tumor is small in size and subperitoneal in development. In this class of cases

it is still my practice to advise expectant treatment, although this is done with con-

siderable doubt as to its wisdom.

Contraindications to Operation.—The contraindications to operation in fibroid

tumor of the uterus are identical with those of any severe surgical procedure. Before

deciding upon operation in cases of fibroid tumor, however, there is a special neces-

sity to thoroughly examine the heart, and to investigate carefully the condition of the

blood. Also it must be remembered that the circulatory dyscrasia may persist in

spite of treatment until the tumor is removed, and that operation is often successful

(where there is careful pre-operative and post-operative treatment) even in the

most extreme cases and is followed by speedy recovery.

The youth of the patient and a desire to bear children are proper grounds for

the postponement of operation, when fi})roid tumors are producing comparatively

few symptoms. When permissible in the particular case, myomectomy is preferable

to delay, as it both permits of child-bearing and relieves the patient of her malady.

Sterility is so frequently associated with fibroid tumor that this fact must be con-

sidered when there is thought of postponing the operation. The age of the patient

is at times a proper contraindication to operation. Fibroid tumors in the aged and

feeble which have not undergone degeneration and which are causing but little

trouble should not be operated upon.

The location of the tumor has also a bearing upon the necessity for operation.

Submucous fibroids almost invariably produce hemorrhages and are prone to be-

come necrotic, and therefore demand removal even in feeble patients; subserous

fibroids, when small, are the least apt to produce grave symptoms or to undergo

degenerative changes. Hence, in a patient whose general condition is such as to

make an operation hazardous, operation may be demanded for a submucous fibroid

and contraindicated for one that is small and subserous in its location.

Choice of Operation.—Both hysteromyomectomy and myomectomy are opera-

tions which have distinctive advantages and disadvantages. The choice of operation

in the particular case must depend upon a number of circumstances and upon facts

directly relating to the individual patient and to the operation itself.

The position and number of the tumors may be such that one or the other of

these operations is positively called for, and the choice between them is self-evident.

The age of the patient, to a great degree, influences the selection. Myomectomy,

except in very simple cases, is more difficult and dangerous than hysteromyomectomy.

It requires perfect asepsis and a good operative technic, and luiless these conditions
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obtain it is always a more dangerous operation than hy'feteromyomectomy. The

attitude of the patient toward child-bearing must influence the choice, for hystero-

myomectomy forever precludes the possibility of child-birth, whereas myomectomy

may remove the cause, in a given case, of sterility. Single pedunculated subperi-

toneal or submucous tumors are favorable cases for myomectomy. In all other

cases there are various facts to be ^^'eighed.

Position and Number of ihc Tumors.—The object of the conservative opera-

tion is to leave the patient with her generative organs capable of child-bearing. If

the position and number of the myomata are such that myomectomy would leave

behind a mutilated, distorted organ, then the operation would fail of its purpose.

Other dangers are inherent in myomectomy, if the tumors are numerous or if they

are unfavorably situated. The greater the number of incisions which are made in

the uterine muscle, the greater is the number of sutures required to close the areas

from which the srowths have been enucleated, and the greater is the danger of hemor-

rhage and of infection. Hence another element is forced into the question

—

i. e.,

the immediate mortality of the operation. The situation of the growth favors myo-

mectomy or the reverse. It is unadvisable to perform abdominal myomectomy for

tumors which encroach upon the endometrium. While the enodometrium may
be sterile, it is impossible to determine this in a given case.

Myomata of the submucous variety, if amenable to myomectomy, should be ap-

proached by the vaginal route. But unless the tumor is of moderate size and easily

exposed by splitting the cervix or by performing anterior hysterotomy, myomectomy
should not be attempted. Vaginal myomectomy, with or without hysterotomy, or

morcellation of the tumor, is the operation of choice for necrotic or septic submucous

fibroids.

The size of a sessile or of an intramural tumor also influences the decision for or

against myomectomy. Certainly if the tumor exceeds 10 centimeters in diameter,

unless it is single and there is not much distortion of the uterus, it is unsuitable for

myomectomy because of the dangers of hemorrhage and of infection, and because

in case of pregnancy afterward, the scar tissue in the uterine wall might prove a

source of danger.

Age of the Patient.—This is an important consideration in deciding between

myomectomy and hysteromyomectomy. The possibility of child-bearing is de-

sirable for every woman until she has passed the greater part of her menstrual life.

Hysteromyomectomy in early life brings on an artificial menopause, and with it in

certain women a train of distressing nervous symptoms.

Hence the special field for myomectomy is in women under thirty-five years of

age, when the other conditions present render myomectomy feasible or permissible.

The author believes that the frequency and the gravity of the symptoms of the arti-

ficial menopause are overestimated. The percentage of women is small in whom
the artificial menopause following hysteromyomectomy is especially troublesome.

Whatever the advantages which may accrue to the patient from the conservation of

the ovaries in connection with hysteromyomectomy, the best field for the procedure is
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in women under thirty-five. When a woman has passed the prime of menstrual

hfe, tliirty-five years, it is advisable to perform hysteromyomectomy with bilateral

salpingo-oophorectomjr. The variation in the technic of hysteromyomectomy in

whicli at least one ovary is left in situ is based upon the theory that the ovary

manufactures a substance called the "internal secretion of the ovary," which is

absorbed into the system and prevents or delays the onset of the artificial menopause.

The theory is as yet not proved, and the number of recorded observations is so

small that legitimate deductions cannot be drawn at this time. In the author's

limited experience, the retention of one ovary has not modified the post-operative

menopause. The risks of subsequent discomfort or invalidism from inflammation

or adhesions of the ovary, and the risk of the subsequent development of an ovarian

cystoma, are sufficient to make it unwise to leave an ovary except in young and

neurotic women, unless the theory as to the internal secretion of the ovary shall be

demonstrated. The only exception to this rule is in cases of single pedunculated

submucous or subserous tumors.

The Results of Myomectomy and Hysteromyomectomy Compared.—
Mortalifij.—^lyomectomy is a more dangerous operation than hysteromyomectomy,

as is generally admitted and as the following statistics show. Winter' reports a

series of 4.51 cases of abdominal myomect(_)m3' for subserous antl interstitial growths,

taken from the statistics of Hofmeier, v. Rosthorn, Martin, Olshausen, Schauta,

Zweifel, and others, in which there was a mortality of 9.8 per cent, as contrasted with

a mortality of 4.8 per cent, for supravaginal hysteromyomectomy. Kelly reports a

mortality of 4. .5 per cent, in 306 myomectomies, as contrasted with a mortality of

.3.1 per cent, in 691 cases of hysteromyomectomy (private communication).

Recurrence.—^Myomectomy may be followed by a recurrence, or rather by the

further growth of small tumors unnoticed at the time of operation. There is, of

course, no recurrence after the rachcal operation. In 78 cases of subserous and

subserous interstitial tumors removed by myomectomy by Engstrom and Winter

(loc. cif.), in all of which either celiotomy or colpotomy was performed, and an op-

portunity was afforded to examine the uterus carefully, there were 6.4 per cent, of

recurrences. If submucous tumors be included, there were 8 per cent, of recurrences.

In the author's experience, embracing 66 cases, no recurrences are known.

The Frequencij of Preejnancij Subsequent to Mi/omcctomy.—Winter (loc. cit.),

from cases he has followed subsequent to operation, excluding those over forty years

of age, and those in whom, l^ecause of their social condition, there was no probability

of impregnation, found the following:

In IS cases of myomectomy for submucous myomata, 4 conceptions (22 percent.).

In .5 cases of pedunculated subserous fibroids, 1 conception (20 per cent.).

In .5 cases of subserous interstitial growths, 1 conception (20 per cent.).

In 37 cases of pregnancy following myomectomy, 26 (72.97 per cent.) went to

term.

'Winter, G.: "Die wissenschaft lichen Grundlagen der conservative!! Myomoperation,"

Zeitschr. f. Geburtsh. u. Gyn;il<., Bd. li, 1904, S. 105.
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In 46 labors following this operation 6 were abnormal, and only one -case of

dystocia could be attributed to the operation. In the author's experience, in 44

vaginal myomectomies there was one pregnancy with delivery at full term; in 22

abdominal myomectomies there were two pregnancies, with one delivery at term and

one miscarriage.

The Relief of Symptoms.—Of 200 cases of radical operation (hysteromyomectomy)

collected by Abel, Burkhardt, and Schenk (quoted by Winter, lac. cit.), in 94 per

cent, the symptoms were fully relieved. In comparison : In 69 cases of myomectomy

for submucous tumors, 27.5 per cent, were not relieved. In 16 cases of subserous

pedunculated growths, a recurrence of symptoms was noted in .37.5 per cent. In

11 cases of subserous interstitial tumors 45 per cent, continued to suffer (Winter).

AVinter found 73 per cent, of myomectomy cases cured symptomatically, while

97.3 were cured after radical operation.

Winter drew the following conclusions

:

1. Myomectomy preserves menstruation.

2. INIyomectomy makes possible subsequent pregnancy in women under forty

years of age. This most often occurs after the removal of submucous and sub-

serous growths. It is very unlikely to occur after the enucleation of subserous in-

terstitial growths larger than a child's head. The pregnancy goes on to term and

the labor is easy if the genitalia are otherwise sound.

3. Myomectomy guards against the symptoms of the artificial menopause, which

occur in 12 per cent, of radical operations.

4. Myomectomy, even if every visiljle and palpable tumor is removed, does not

guard absolutely against recurrence. When a secondary radical operation is re-

quired, the conservative operation must be looked upon as a failure.

5. Myomectomy does not surely relieve the suffering of the patient.

6. ^Myomectomy by the vaginal as well as by the abdominal route gives worse

immediate results than the radical operation.

The following are reasonable conclusions as to the choice of operation from the

evidence now in our possession.

1. Pedunculated submucous and pedunculated subperitoneal tumors should be

treated by myomectomy.

2. Fibroid tumors undergoing sarcomatous degeneration or comphcated by

carcinoma of either the corpus or the cervix uteri should be treated by total hysterec-

tomy.

3. Necrotic submucous fibroids should be treated by vaginal myomectomy.

4. When multiple fibroids of the uterus are complicated by a submucous fibroid

undergoing necrosis due to the efforts of the uterus to expel it into the vagina, the

sloughing fibroid should be removed by vaginal myomectomy. AVhether hysterec-

tomy should be done at the same sitting depends upon the condition of the patient.

Usually it is best to postpone it.

5. In all other cases the choice of operation must depend upon the peculiarities

of the particular case.

VOL. I.—44
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Myomectomy has an individual and additional advantage, especially for a young

and childless woman. In particular cases the choice of myomectomy profoundly

influences the woman's subsequent life; in others, absolutely nothing is gained for

the patient. The youthful patient should have the facts explained to her and she

siiould decide whether she will run additional risks for the sake of the possibility

of child-bearing.

The choice between supravaginal amputation of the uterus and panhysterectomy

in all cases uncomplicated by malignant disease is governed in part by the condition

of the cervix and in part by the individual views of the operator. If the cer\ix is

diseased, panhysterectomy is indicated. In cases in which vaginal drainage is

indicated, the removal of the cervix gives the necessary opening for drainage. In

the remaining cases the personal experience of the surgeon has much to do with the

choice of operation, each method having its adherents who believe it to be superior

to the other. It is my opinion that supravaginal amputation of the uterus is a

safer operation than total hysterectomy, because it can be done more quickly, there

is less trouble from oozing, and it does not open the vagina and expose the patient

to the possibihty of infection from this source. For these reasons, in all cases in

which there is no positive intlication for the removal of the cervix, the author prefers

supravaginal amputation.

The only positive argument in favor of total hysterectomy is that in a small

number of cases cancer has developetl in the cervix after supravaginal amputation.

The small number of cases in which cancer has developed in the cervix as compared

with the immense numl)er of hysterectomies which iiave been performed proves that

this danger is so remote that it is far more than overbalanced by the greater safety

of supravaginal amputation.

The Relative Frequency of Operations for Fibroid.—Of 337 operations

performed by the author for fibroid tumor, there were

:

Abdominal supravaginal hysterectomies; 23.5

Abdominal panhysterectomies 14

Abdominal myomectomies 22

Removal ot ovarie,s, etc 15

Celiotomies 286

Vaginal hysterectomies 7

Vaginal myomectomies 44

Total 337

Thus there were 6G myomectomies as comparetl with 2.56 hysterectomies. Of

the myomectomies, 22 were performed by the abdominal and 44 by the vaginal

route. The latter were either submucous fibroids or fibroid polyps. As a result of

this experience, with a similar group of cases to deal with I should not be inclined

to vary the relation, except that the number of vaginal myomectomies would

probably be somewhat increased. Abdominal myomectomy was performed in less

than 8 per cent, of the cases. This experience is in striking contrast to that of

Kelly, who has performed 306 abdominal myomectomies and 691 hysteromyomec-

tomies, a percentage of myomectomy about four times greater than in my own

experience.
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Fifteen cases are recorded as removal of ovaries, etc. These operations were

done before the present technic of hysterectomy was perfected, and were made up

of removal of the ovaries, attempts at removal, and abandoned operations. The

removal of the ovaries for fibroid tumor possesses an historical but no longer a

practical interest.

Preparation of the Patient for Operation.—This is the same as for other

abdominal operations, but because fibroid tumors frequently produce constipation

and vesical disturbance it is advisable before operation to take especial pains to

evacuate the bowels thoroughly and to guard against any distention of the bladder.

If cystitis is present it should be controlled as far as possible before operation.

In many cases the condition cannot be cured until the tumor is removed.

When the patient is very anemic palliative measiu-es should be adopted to control

hemorrhage and the general condition and nutrition of the patient should be im-

proved. This is best done by keeping the patient quiet in bed, by careful feeding

and the prudent administration of iron, and the temporary use of the vaginal tam-

ponade when required. If the hemorrhage depends upon a submucous pedunc-

ulated myoma and cannot be controlled, an immediate vaginal myomectomy is

indicated.

In cases of interstitial or submucous tumors not encroaching on the uterine

interior, excessive hemorrhage usually can be controlled temporarily by curetage

and the introduction of an intrauterine gauze pack. When a submucous tumor

encroaches on the endometrial cavity, packing alone should be employed. Curetage

in such a case is dangerous, as by injury of its capsule it may seriously intei'fere

with the nutrition of the growth and lead to necrosis. Aside from this danger,

curetage is useless in cases of submucous fibroid in which the endometrial cavity

is distorted, because it is impossible to curet more than a part of the endometrium.

Because it is only palliative, and also because of the risk of injury to and necrosis

of the tumor, curetage should seldom be employed in the treatment of fibroids.

For several days previous to the operation, in order to prevent infection of the

endometrium, digital or instrumental examination of any sort should not be made

unless it is done with full aseptic precautions.

OPERATION.

ABDOMINAL MYOMECTOMY.

The technic of this operation depends upon whether the tumor is pedunculated

or sessile. Preparatory to every abdominal myomectomy, and, as will be noted here-

after, before every hysteromyomectomy, it is a good plan to curet and irrigate the

interior of the uterus as a part of the disinfection of the operative field. There are

cases in which the surgeon will turn from myomectomy to hysteromyomectomy

after the abdomen is opened. There are others in which the endometrial cavity

will be opened unintentionally during a myomectomy. In both instances it adds

to the surety of the technic if all redundant mucosa has been scraped away and if any
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discharges or septic blood-clots that were present inside the uterus have been en-

tirely removed from the operative field.

After opening the peritoneal cavity Ijy the usual median incision, the field of

operation is isolated by means of gauze pads, which cover the intestines well, and

isolate the pelvis from the abdominal cavity. Each side of the incision should be

covered with gauze to prevent the uterus from coming in contact with the skin.

The myomatous uterus is then delivered through the wound.

Pedunculated Fibroid.—When the tumor is pedunculated a circular incision

Fig. 325.

—

Myomectomy; Tumor Exposed.

at the root of its pedicle will be all that is required for its enucleation. The flaps

of the pedicle wound are then approximated by a row of fine interrupted catgut

sutures. If suitable, a deep and a superficial layer may be used. The superficial

sutures, whether they be used alone or in combination wth a deep layer, should be

passed in such a way that they very slightly invert the serous surface of the margms

of the wound. By this plan, which is an adaptation of the Lembert intestinal

suture, no vestige of raw surface is left to invite adhesions.
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Sessile Fibroid.—When the tumors are sessile the technic is more comphcated.

If a number of tumors are to be removed, the operation should be planned so that as

few incisions as possible are made in the uterine muscle and also that they run in the

same direction. In this way the mutilation and distortion of the uterus will be re-

duced to a minimum. An assistant should grasp the supravaginal cervix between the

first finger and thumb of the left hand and maintain pressure on the uterine arteries.

The ovarian vessels also may be controlled by direct pressure if necessary. A
clean incision is made directly through the muscle overlying the tumor (Fig. 32.5).

All bleeding vessels are caught and tied with fine catgut. One of two plans may

now be employed for shelling out the tumor. By the first method the surgeon,

after exposing the tumor, grasps it with museau forceps and pulls it upward.

The surrounding musculature is then pushed away by means of a myoma
enucleator (Fig. 326) or other suitable instrument and the tumor is delivered

from its bed. Occasionally the use of scissors will be necessary. By the second

method, the original incision is continued entirely through the tumor—split-

ting it in half. Each of these halves is seized and drawn upon with a museau

forceps and is separated from its bed by pushing away the surrounding tissue

by means of a myoma enucleator or other suitable instrument. The section of

Fig. 326.

—

Kelly-Cullen Enucleator.

the tumor is facilitated by dragging the successive portions of the growth up-

ward and to one side: this enables the operator to keep the depths of the

incision in sight and to define the extent of the growth. Fibroid tumors vary con-

siderably in the ease with which they can be enucleated. For simple cases the

first method will suffice. In difficult ones, especially when the tumor is impacted

in the pelvis, the second undoubtedly has advantages. It is to be stated emphatically

that myomectomy is totally unsuitable for fibroid growths which are infected or

degenerated. This is also true when salpingitis is or has been present. If during

myomectomy such conditions are recognized for the first time, hysteromyomectomy

should at once be substituted. After enucleating the fibroid with as little mutilation

of the uterine tissue as possible, it is necessary to obhterate the cavity made in the

uterine muscle by the removal of the tumor, and to stop all hemorrhage. The larger

bleeding points are secured with fine catgut sutures. The cavity of the tumor is oblit-

erated by sutures of catgut, passed in tiers, beginning at the bottom of the cavity

(Fig. 327). These sutures may be either interrupted or continuous. Absolute

hemostasis is required, otherwise blood will collect within the operative area and

there will be great danger of infection. The outermost tier of sutures including

the serous surface of the uterus should be so passed that when tied the serous



694 ABDOMINAL HYSTEROMYOMECTOMY AND MYOMECTOMY.

margins of the incision are slightly inverted so that no raw surface is left to which

adhesions might form (Fig. 32S).

In all myomectomy operations it is advantageous to use a round needle without

a cutting-edge. This produces less hemorrhage than a cutting needle. To the

same end, the catgut sutures used for obliteration of the myoma bed should be of

such a diameter that they will snugly fit the path of the needle.

Fig. .327.

—

Showing Tumor Enucleated and Buried Sutures Introduced Ready for Tying.

a, Deep sutures* ; b, superficial sutures.

Absolute hemostasis is always possible if a round needle and a continuous suture

are employed. Although by a continuous suture strangulation of tissue may occur

if the suture is drawn too tightly, a little care will secure snug approximation, good

hemostasis, and will avoid strangulation. IMattress sutures occasionally are

serviceable to approximate the serous surfaces when there is an especial tendency

to hemorrhage. Before closing the margins of the incision ragged edges should

be smoothed off, so that accurate approximation is possible. Ligation of the main
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arterial supply has been suggested for the purpose of assisting hemostasis in myo-

mectomy. In some instances this may be required, when the sutures introduced

to obliterate the cavity fail to control all oozing.

Asepsis in myomectomy must be very strictly observed. The surgeon must

invariably wear rubber gloves; the

parts should be handled with in-

struments instead of the fingers, if

that is feasible; the uterus must

not come in contact with the skin,

but must be surrounded and pro-

tected from possible contamination

by means of gauze; hemostasis and

the toilet of the peritoneal cavity

should be painstaking to the last de-

gree. ]Myomectomy should never

be attempted amid surroundings

which do not permit of these con-

ditions.

HYSTEROMYOMECTOMY. SUPRAVAGI-
NAL AMPUTATION OF THE UTERUS.

As a preliminary step to hyster-

omyomectomy the vagina should

be thoroughly disinfected and the

endometrial cavity cureted and irri-

gated. This reduces to a minimum

the danger of septic infection from

pathogenic organisms that may Fig. 328.- -.Showing Superficial Row of Sutures Intro-

duced AND Tied.

have found lodgment in the genital

canal; it should be a part of the operation whether supravaginal or a complete

hysteromyomectomy is contemplated.

Furthermore, the condition of the endometrium ascertained by such a procedure

may have an important bearing upon the choice of operation. For if by curetage

Fig. 329.

—

Kelly's Pick; Pronged Instrument.

malignant changes are discovered or strongly suspected, complete hysterectomy

is indicated. Except in such a case or in one suspected of sarcomatous degenera-

tion supravaginal hysteromyomectomy is the preferable operation. The routine

disinfection of the vagina has other advantages. It permits a final examination
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under anesthesia and thus facilitates more exact diagnosis. It leaves the vagina

aseptic, so that if vaginal drainage must be employed the vagina is already prepared.

The steps of the operation in supravaginal hysteromyomectomy are as follows:

1. Incision.—The abdomen is opened through the right rectus muscle, near

but not through the linea alba. The incision should be long enough to facilitate

the delivery of the tumor.

2. Isolation of the Field of Operation.—The intestines are carefully covered with

gauze pads, special care being taken to pack off the false pelvis on each side. If

the gauze pads are well placed, the intestines do not come into view during the

operation.

3. Separation of Adhesions and Delivery of the Tumor.—Usually the tumor is

best delivered by means of the hand. If necessary, it may be grasped with a heavy

volsellum forceps, which is much superior to the corkscrew. Adhesions are rela-

tively uncommon, and when present are usually due to infection of the uterine ap-

pendage. Occasionally it is necessary to Hgate and divide the upper part of the

broad ligaments before delivering the tumor.

4. Ligation of the Broad Ligaments.— fa) The upper border of the broad liga-

ment on one side is ligated external to the ovary. Catgut is used and the suture

embraces only enough tissue to secure the ovarian vessels.

(h) One of the free ends of the first ligature is carried around this pedicle and

beneath the round hgament; the ligature is then again tied. By such a disposition

the ligature is securely anchored, the summit of the broad ligament is narrowed, and

the area of the pedicle is reduced to a minimum.

(c) A clamp is placed toward the uterine end of the broad ligament to control

reflux hemorrhage, and the upper border of the broad ligament, including the round

ligament, is divided between the hgatures and the clamp.

(d) The peritoneum on the anterior face of the broad ligaments and in front of

the uterus is divided, the incision extending from one round ligament to the other,

and the vesical peritoneum is then pushed down with a sponge. Traction is made

upon the tumor, which is rolled over to the opposite side, and the uterine vessels

are exposed by pushing away the broad ligament from the tumor or the uterus with

a sponge.

(f ) The cervix is located and a ligature is then placed low down on the cer%ix to

secure the uterine artery in its course along the uterine wall. The ligature is best

placed with a sharp needle and carrier, which has manifest advantages for tlais pur-

pose over the ordinary aneurism needle. The ligature which controls the uterine

artery should be passed through the external border of the cervix, but should include

little tissue in its grasp. The uterine artery is seized, cut above the forceps, and the

artery again tied, using the long ends of the first ligature for this purpose. By

means of this technic both the ovarian and the uterine arteries are tied twice with the

same ligature, which effectually guards against secondary hemorrhage through the

loosening of the knot of the catgut ligature.

(/) The same steps are then carried out upon the opposite side.
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5. Section of the Cervix.—The cervix is divided below tlie level of the internal

OS, an effort being made to slightly cup the stump, which facilitates its subsequent

suturing.

6. Closure of the Cervical Stump.—The cervix is closed with a continuous or

with a few interrupted catgut sutures (Fig. 331).

7. Hemostasis.—Should oozing vessels be found (which is unusual), they may

be controlled by fine catgut ligatures.

8. Retroperitoneal Treatment of the Cervical Stump.—The peritoneum from the

bladder and that from the front of the broad ligaments is stitched over the open

broad ligaments and the cervical stump with a continuous Lembert catgut suture;

Fig. 330.

—

Showing the Pelyis with Tumor, Uterus, .\nd Appendages Removed.

the upper borders of the broad ligaments (ovarian and round ligament stumps)

are buried under the peritoneal flap if it proves convenient (Fig. 331). When
there is a tendency for the cervix to prolapse, the upper border of each broad liga-

ment together with the round ligament may be sutured to the cervix before covering

the stump with the peritoneal flap. The suture is introduced so as to draw the

peritoneal flap snugly over the stump, in this way avoiding the formation of a dead

space.

9. Toilet of the Pelvis.—The pelvis is sponged clean with gauze moistened in

normal salt solution. It is well also to wash the stump of the cervix in the same

manner before covering it with the peritoneal flap.
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10. Closure of the Abdomen.—After removing the gauze the abdomen is closed.

Kelly's Technic for Hysteromyomectomy.'—Kelly has devised a technic

which is applicable to all cases, but especially to intraligamentous fibroids (Fig.

3.32) . He ligates the broad ligament on one side and separates the vesical peritoneum

as already described. After tying the corresponding uterine artery "the cervix is

cut completely across just above the vaginal vault, severing the body of the uterus

from the cervical stump, which is left below to close the vault. As the last fibers

of the cervix are severed or pulled apart, while the body of the uterus is being

drawn up and rolled out in the opposite direction, the other uterine artery comes

into view and is caught with an artery forceps, about an inch above the cervical

stump. Rolling the uterine body still further out, the round ligament is clamped

Fig. 331.

—

Showing the Stump Sutured and the Closure of the Peritoneum over the Stump Begun.

at the pelvic brim, and the removal of the whole mass, consisting of uterus, tubes,

and ovaries, is completed."

The remaining steps of the operation do not differ from that already described.

TOTAL HYSTERECTOMY.

The simplest technic for total hysterectomy for those in the habit of performing

supravaginal amputation of the cervix is to divide the operation into two stages:

First to remove the tumor and uterus at or below the level of the internal os;

'Kelly, H. A.: "Hy.steromyomectomy and Hy.sterosalpingo-oophorectomy by Continuous

Incision from Left to Right or from Right to Left," Johns Hopkins Hosp. Bui., 1S96, vol. vii,

J^os. 59 and 60, p. 27.
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second, to remove the cervix. The technic of the supravaginal amputation does

not differ from that ah-eady given, except that the hgature for the uterine vessels

should be passed by means of a blunt aneurism needle, so that it does not encroach

upon cervical tissue.

The removal of the cervix may be effected in either of two ways

:

1. Each lateral half of the cervix is grasped with volsellum forceps, and the cervix

is split antero-posteriorly down to and through the external os. In this way the

vagina is opened, using the cervical canal as a guide. The parametria at each side

of the cervix may be ligated from above downward and the cervix cut away, or the

PO-v.ves.

ound lig'

Fig. 332.

—

Showing the Kelly Technic Left to Right (Kelly).

principle used in Doyen's operation may be employed by catching each half of the

vaginal portion of the cervix with a strong volsellum and drawing it up into the peri-

toneal cavity, thus making tension upon the vaginal and pararaetrial connections of

the cervix. The vagina is then clipped through with scissors close to the cervix, and

the broad ligament is in turn detached from the cervix. Bleeding or oozing vessels

may be caught with forceps and ligated. Bleeding from the cut vaginal edges is

controlled by mattress sutures or by ligatures.

2. The cervix is caught with volsellum forceps and drawn to one side of the pelvis.
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The bladder is carefully pushed off the front of the cervix and anterior wall of the

vagina. As a preliminary to dividing the broad ligaments at the sides of the cervix,

ligatures should be passed from above downward by means either of a dull aneurism

needle or a sharp needle, care being taken to avoid the ureter. As each ligature is

tied the corresponding tissues are di\dded, until the vaginal walls are reached. The

Fig. 333.

—

Showing the Scheme tor Ligation Followed in the Kelly Technic.

Fig. 334.

—

Edebohls' Artery Forceps.

Useful for catching vessels deep in the pelvis.

vagina is best cut through in front of the cervix, when the incision can be extended

laterally until the entire cervix is detached. Bleeding from the cut vaginal wall is

controlled either l)y mattress sutures or by ligatures.

When complications do not exist which necessitate drainage of the pelvic cavity,

the cut vaginal edges may be sutured with catgut before the field of operation is
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covered by suturing the anterior and posterior peritoneal leaflets of the broad liga-

ments. In this way the field of operation is shut

off from the vagina as well as from the peritoneal

cavity and primary union under the peritoneal

flaps is secured. In certain cases it is better to

place a gauze drain in the vagina and to permit

the end of it to project between the walls of the

vagina into the parametrial space, so as to drain

the field of operation. In some cases this is advis-

able to save time, when feeble patients have become

shocked in the course of an operation. In all cases

of complete hysterectomy a gauze drain should be

placed in the vagina itself.

The field of operation in total hysterectomy

should be rendered extraperitoneal by uniting the

anterior and posterior folds of the peritoneum as

is done in supravaginal amputation of the uterus.

Pryor's Technic for Total Hysterectomy.'

—The ovarian arteries are ligated at the pelvic

brim. The bladder is next dissected away from

the cervix down to the vagina until the uterine

arteries can be felt. These are now ligated, the

ligatures being placed by means of a curved

aneurism needle around the vessels. The round

ligaments are next ligated a little distance away

from the uterus. By means of an incision, which

passes down one side, the ovarian vessels, then

the found ligament and broad ligament, are

severed, then the uterine artery is cut alongside

the cervix and the vagina is entered. The uterus

is then tilted over to the other side. The incision

now passes up through the vagina, broad liga-

ment, round ligament, and ovarian vessels.

Smaller vessels, such as branches from the va-

ginal arteries, may require ligation. By means

of this operation the symmetrically enlarged uterus

is readily and speedily removed.

Doyen's Panhysterectomy.-—In this opera-

tion the myomatous uterus is pulled through the

abdominal incision and swung forward and down over the pubes. The poste-

' Pryor, Wm. R.: "A New and Rapid Method of Dealing with Intraligamentous Fibromata,"
Med. News, 1894, vol. Ixv, p. 602.

^ Doyen, E.: "Hysterectomies Abdom^nales," Arch. prov. de Chir., T. i, No. 6, Dec, 1892,
p. 494.

Fig. 335.

—

Pean's Hysterectomy For-
ceps.

Useful for grasping the broad ligaments.
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rior vaginal fornix is opened through the pouch of Douglas and the cervix is

caught with a tenaculum forceps. The cervix is now drawn through the posterior

vaginal incision and strong traction is continued wliile it is cut away from the

vaginal walls laterally and in front. The section is made close to the muscle of the

uterus to the inner side of the attached structures, which are under considerable ten-

sion from the traction upon the cervix. The broad ligaments and uterine vessels

are clamped if necessary, and by continuous incision hugging the uterine wall the

fibroid uterus is literally skinned out of its attachments. No attention is paid to the

adnexa during this procedure, the line of excision passing through the insertion of the

tubes and of the round ligaments at the uterine cornua. After the uterus has been

Fig. 336.

—

Showing Curvk of Pean'b Hysterkctomy Forceps.

Fig. 337.—LoxG Needle-holder for Suturing Deep in the Pelvis.

removed, the adnexa are dealt with as desired and the operation is completed by

sewing up the vaginal wound and uniting the peritoneum over it.

ATYPICAL AND COMPLICATED OPERATIONS.

The descriptions of technic given have applied to uncomplicated or easy cases

in which the uterus is freely movable and in which these procedures may be syste-

matically carried out. There are a number of complications, however, which may

render hysteromyomectomy an exceedingly difficult operation. The surgeon s

first act after opening the abdomen should be to examine thoroughly the peh^c

and lower aI)dominal cavities. Upon the conditions present will depend the choice

of technic for the operation. If inflammatory or other disease of the adnexa is

present, the effort should be made to reduce the complicated to a simple case by

breaking up the adhesions of the tubes and ovaries. By freeing these structures the

hysteromyomectomy becomes a typical or an uncomplicated one. If cystic en-

largements or actual cysts of the ovary are present, the tumors should be freed and,
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if not too large, removed with tlie uterus. However, if tlie ovarian tumor is large,

it will facilitate matters to remove it first, after tapping it if necessary, and then to

proceed with the hysteromyomectomy. Adhesions to the intestines and to the omen-

tum are dealt with on general surgical principles. The first effort of the surgeon

should be to free the tumor, the uterus, and the appendages. Then the tumor, etc.,

can be delivered and the technic chosen just as in an uncomplicated case. Those

hysteromyomectomies are (hfficult in which, because of the density of the adhesions

or from the position and the size of the tumors, the uterus is fi.xed deeply in the pelvis

and the landmarks are obscured. Hemorrhage is the great danger in such a case and,

in addition, important viscera

1

r~-s

may be injured. A start in the

enucleation of the tumor can

almost invariably be gained by

tearing into the cellular tissue

of the broad ligaments at the

side of the uterus and pushing

the cellular tissue away from

the tumor until it is partly freed

and a more usual technic can

be employed. This can also

be done in certain cases with

advantage by cutting directly

through the summit of the liga-

ment on the one or the other

side of the fundus uteri. In-

stead of ligating the ovarian

artery at the usual point, in

such cases it is tied at the me-

dian side of the ovary. After

tying the round ligament an

artery forceps or a ligature is

placed at the cornu of the

uterus to include the utero-

ovarian anastomosis and the

vessels of the round ligament.

An incision can now be made

directly through the tube, mesosalpinx, and round ligament into the broad ligament.

Thus an intraligamentous fibroid may be peeled out of the broad ligament, or a

densely adherent adnexal mass may be separated from beneath.

In the case of a densely adherent adnexa or of an intraligamentous tumor on one

side only, the operation should be performed after Kelly's technic, beginning upon

the easy side. After cutting across the cervix, the tumor or the adherent adnexa can

be enucleated from below.

Fig. 338.

—

Method of .Splitting the Fibroid Tumor or Splitting

THE Uterus in Impacted Fiuroid Tumors (Kelly).
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When the tumor is firmly impacted in the pelvis, it may resist efForts to pull it

upward. Pressure upward through the vagina, made by an assistant, may aid in its

delivery. This procedure will very rarely be necessary. When, in difficult cases,

from the position of the tumors or inflammatory complication the relations are ob-

scured, the course of the round ligament, which can always be found at the internal

ring, is a valuable guide to the fundus uteri.

The position of the bladder is sometimes greatly altered by the growth of the

tumor. It may be pushed upward by a tumor developing between the base of the

bladder and the anterior vaginal wall. In such cases care must be taken in dividing

the vesico-uterine fold of peritoneum, and the incision from roimd ligament to round

ligament in front of the uterus must be made well above the line of reflection. The

bladder wall may then be pushed off from the front of the uterus. A gauze sponge

will be found useful in pushing off the peritoneum and in enucleating tumors em-

bedded in cellular tissue.

Fibroid tumors developing posterior to the cervix and behind the peritoneum are

reached from the front. The cervix is cut through antero-posteriorly, and enuclea-

tion is accomplished by peeling out the tumor from below.

Kelly's Modifications for Atypical Cases.—When a myoma originates in

the cervix and grows to a considerable size supravaginal hysterectomy is very

difficult. The fundus of the uterus is raised out of the pelvis on the vertex of the

tumor, and the vascular relations are very much altered. The uterine and occa-

sionally the ovarian vessels are spread fan-like over the broad convexity of the

tumor. It is difficult to distinguish one set of \'essels from the other. If an attempt

is made to do the operation in the usual way all of these branches must be ligated

separately. This is nearly impossible without great loss of blood, and without

greatly prolonging the time of operation. In certain cases of suppurating fibroids

the pus discharges into the bowel and there are extensive intestinal adhesions

the separation of which before the blood-supply of the tumor is controlled may be

accompanied by much bleeding, and in which cutting through the fistula in the

bowel with the tumor still in situ renders infection of the peritoneal cavity very

probable. These difficulties have been met l)y Kelly' in three ways:

1. By a median sagittal section of the uterus with the tumors.

2. By a bisection of the tumor alone.

3. By a coronal bisection of the uterus in its cervical part.

The first procedure is useful in cases complicated by extensive inflammatory dis-

ease of both adnexa, where the inflammatory masses cannot be reached readily behind

the tumors and where the tumor masses themselves are anchored to the pelvis by

the adhesions (Fig. .338). It is also of great service when from the situation or size

of the tumor the ovarian vessels cannot be reached at the beginning of an operation.

Bisection of the tumor alone is applicable to single subperitoneal tmnors either

in front, under the vesical peritoneum, or to one side in the broad ligament. It is

especially valuable when their removal will greatly facilitate the subsequent hyste-

' Kelly, H. A.: "The Evolution of My Technique in the Treatment of Fibroid Tumors,"

Am. Jourii. Obstet., 1900, vol. xlii, p. 289.
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rectomy by giving room for operative manipulation and by permitting access to

the blood-supply.

The third method was adopted by Kelly in a case of huge suppurating myoma
reaching to the umbiHcus and adherent by its upper pole to the bowel, into which

the pus was discharging (Fig. .339). In this case he located the cervix behind the

symphysis at the vesical reflection. The cervix was pulled up and the vesical

Fig. 339.

—

Section Showing Suppurating Fibroid Discharging into Bowel (Kelly).

peritoneum detached. The cervix was then cut transversely by plunging a knife

through its center and then cautiously dividing it to either side (Fig. 340). The
uterine artery on each side was clamped as soon as the outermost fibers of the

cervix had been divided. After securing these vessels the cervix was forcibly

pulled upward, the broad ligaments detached, and the round ligaments and

ovarian vessels were clamped from below and behind. This permitted a much
VOL. I.—4.5
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Fig. 340.

—

.Spiowing Sep.\ration of Cervix and Uterus from Broad Ligament Preliminary to Detaching

Colon from Tumor in Case of Suppurating Fibroid Discharging into Bowel (Kelly).

more orderly detachment and clcsure of the bowel, with le.'isened risk of infection

and without embarrassment from the presence of the tumor.
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Panhysterectomy for Intraligamentous Fibroid by Pryor's Technic/—
The ovarian vessels and the round ligament on both sides are ligated. The bladder

is separated from the uterus in the usual way and pushed downward until the

vaginal cervix can be felt through the anterior wall of the vagina. On the free

side the broad ligament is now cut and the uterine vessels exposed by blunt dis-

section. The uterine vessels are ligated and the vagina is cut away from the cervix

at the side and in front. The uterus is now forcibly pulled toward the side in

Fig. .341.

—

Section of Large Myoma with Bladder Drawn out of Pelvis and Fundus Carried up into
Abdomen.

which the intraligamentary nodule is situated and the cervix is grasped with power-

ful traction forceps and drawn through the vaginal incision. This renders the

intact portion of the vagina tense, and by means of scissors it is entirely cut away

from the cervix. This exposes the base of the broad ligament, and the uterine

artery is found beneath the intraligamentary nodule. The artery is ligated and

cut close to the cervix. It is now an easy matter to peel the fibroid from between

' Prj'or, Wm. R.: "Gynecology," New York, 190.3, p. 2.52.
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the layers of the l)road ligament. The ovarian vessels and round ligament upon

this side are ligated and the upper portion of the broad ligament is divided, which

completes the removal of the uterus and tumor. Although the four cardinal

vessels have been secured, lesser arterial trunks as well as veins may require ligation,

particularly in the posterior vaginal wall and uterosacral ligaments.

When both sides contain intraligamentary nodules Pryor splits the anterior

wall of the uterus from the fundus down through the cervix into the vagina.

One ligamentary nodule is now exposed by cutting from the endometrium

through the lateral border of the uterus. It is fixed by means of a corkscrew and

enucleated. The posterior wall of the uterus is now completely divided. After

ligating the ovarian and the uterine artery this half of the uterus is removed. The
same procedure is then carried out upon the other side.

The object of removing the intraligamentary nodules through the severed

uterine wall is to produce symmetry upon each side of the pelvis successively,

thus allowing the ureter, often displaced over the broad ligament, to recede to its

usual situation and thus escape injury.

The Protection of the Ureters During Hysterectomy.—It must be the

constant care of the surgeon to protect the lu'cters from injury in all cases of hystero-

myomectomy. The risk of injuring or ligating them is much greater in intra-

ligamentary and cervical fibroids than in those arising from the fundal portion of

the uterus and growing into the cavity of the abdomen. AVhen the classic technic

is employed in hysterectomy, after the ovarian vessels and the rovmd ligament are

ligated and divided (thus opening up the connective tissue of the broad ligament)

the ureter is best protected by pushing the broad ligament away from the uterus

or tumor. This is especially important when operating for intrahgamentary

fibroids. If the broad ligament is pushed away from the uterus or from the tumor,

the ureter is necessarily pushed aside out of harm's way. In tying the uterine

vessels the ligature-carrier should either penetrate the lateral wall of the cervix or

be passed immediately at its side. In this way the ureter is guarded against ligation.

AVhen the technic of Pryor or Kelly is employed, the same principles apply when

dealing with the broad ligament divided from above downward on the easy side.

When the opposite broad ligament is detached from below upward, it is possible

to catch the ureter with the forceps or ligature in tying the uterine vessels. Tliis

accident has happened from failure to observe due precaution at tliis point in the

operation, and the relations of the ureter should be constantly borne in mind when

using either the Kellv or the Pryor technic. As a rare condition certain lobules

of a fibroid tumor may develop beneath the ureter and others above the ureter,

so that the ureter may pass between adjacent fibroid tumors. Under these cir-

cumstances nothing but the habit of the surgeon constantly to recognize tissues

before he cuts them will protect the ureter from injury.

The Management of Certain Complications.—In the description of Kelly's

modifications for operation in atypical cases, the method of dealing with a sup-

purating fibroid discharging into the bowel has been described.
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Necrotic fibroids are usually submucous and should be removed per vaginam

whenever possible. When intramural, or subperitoneal, or pedunculated, the

same principles apply to hysteromyomectomy that are made use of in dealing with

other septic foci within the abdomen. The general peritoneal cavity should be

carefully packed off, and every effort should be made to keep the field of operation

dry and to prevent soiling or infection of the peritoneum. Unless the integrity

of the bowel, bladder, or ureter is open to suspicion, drainage is not indicated if

raw surfaces can be covered with peritoneum and all oozing arrested.

Necrotic or infected fibroids complicating labor or the puerperal state form a class

apart. If virulent puerperal infection exists and the conditions demand or justify

operation, the old method of extraperitoneal treatment of the pedicle by means

of the serre-ncBud, or the elastic ligature and transfixion pins, may be indicated in

this particular class of cases.

Pyosalpinx, abscess of the ovary, or suppurative pelvic peritonitis complicating

fibroids may or may not constitute a serious complication. As a rule, pyosalpinx

or abscess of the ovary can be removed along with the tumor and uterus without

greatly modifying the technic or increasing the risk of the operation. This applies

to the cases in which the pus is old and sterile. The peritoneum should be protected

against soiling and raw surfaces should be covered with peritoneum. Under

these circumstances drainage is not indicated. Suppurative peritonitis or acute

pelvic abscess associated with fibroids forms a serious complication. When an

accurate diagnosis can be made, it is far better to treat the pelvic suppuration by

vaginal drainage and to postpone a radical operation until the risk of infection

can be ehminated. If hysterectomy is performed under these conditions, vaginal

drainage should be employed.

Appendicitis is not an infrequent complication of fibroid tumors. When an

appendicitis is acute and suppurative, if feasible, the operation should be directed

to the appendicitis alone and the tumor should be disregarded. Several times in

my experience the tumor has been so large that it was impossible to reach the

appendicular abscess until the tumor was first removed. In these cases the tumor

was removed through a central incision and the appendix was operated upon

through a lateral incision, which permitted proper drainage of the appendicular

abscess. Non-suppurative acute appendicitis or chronic appendicitis can be

dealt with through the median incision made for the removal of the tumor.

Drainage after Hysteromyomectomy.—The general principles applicable

to all pelvic operations with reference to drainage apply to hysteromyomectomy.

Drainage is contraindicated in aseptic operations; in operations complicated by

pus accumulations in which the pus is sterile, whenever the pus sacs can be removed,

the oozing controlled, and the raw surfaces covered by peritoneum.

Drainage is indicated: (1) When the integrity of the bowel, bladder, or ureters

is open to suspicion. (2) When suppurative peritonitis exists as a complication.

(3) When abscess sacs cannot be completely removed, so that what the older

surgeons called a "pyogenic membrane" must be left behind. (4) When it is



710 ABDOMINAL HYSTEKOMYOMECTOMY AND MYOMECTOMY.

not feasible to arrest oozing from extensive raw surfaces, especially after the enu-

cleation of intraligamentarv tinnors complicated by pelvic exudate. In such cases

it is at times better to pack than to take the time necessary to apply a multitude

of ligatures.

When drainage is indicated after hysteromyomectomy, except in the rarest

instances, vaginal drainage should be employed. The exceptions should be

when the bowel has been injured at some point outside the pelvis, when an

appendicular abscess exists as a complication, or when there has been an extensive

suppurative peritonitis. The vaginal drain may extend through the opening

made for complete hysterectomy or an incision may be made behind the cervix

into Douglas' cul-de-sac. It is my own practice after covering all possible points

with peritoneum to pack the Douglas pouch and cover remaining raw surfaces

with roller bandage gauze. After closing the abdominal wound the patient is

put in the lithotomy position, the cervix is caught with a volsellum forceps, the

posterior wall of the vagina is caught with a second volsellum forceps, the tissues

behind the cervix are incised laterally, either with a knife or scissors, and a blunt-

pointed Bozeman scissors is forced through the tissues behind the cervix into

Douglas' pouch. The roller bandage gauze is then caught with a forceps and

drawn into the vagina. To this is tied another piece of roller bandage gauze,

ant! then the opening through the vagina is packed so as to control any tendency

to oozing in the fresh wound. The vagina is then filled loosely with gauze.

The gauze is removed a part at a time from the second to the fifth day.

The Necessity for the Examination of the Uterus and Tumor Immedi-

ately after Hysteromyomectomy.—Sarcomatous degeneration is present in

2 per cent, of fibromyomata; carcinoma of the corpus uteri in l.S per cent.; and

carcinoma of the cervix uteri in 0.7 per cent. It is frequently impossible to make a

diagnosis of sarcoma until after operation, and this is also true in certain cases

of carcinoma of the corpus uteri. These facts have been dwelt upon especially

by CuUen,^ Eastman,^ and the author.^ At the conclusion of every hystero-

myomectomy, especially by supravaginal amputation, the specimen should be cut

open and the tumors and endometrium studied. If either sarcoma of the tumor

or carcinoma of the endometrium is found, the cervix should then be removed.

The Abdominal Versus the Vaginal Route in Operations for Fibromyo-

mata.—The argiunents in favor of the vaginal route will be found in the chapters

on vaginal myomectomy and vaginal hysterectomy. INIany facts bearing upon the

relative advantages of the abdominal or the vaginal route will he foimd scattered

through tills chapter. In the opinion of the author the abdominal route presents

' Cullcn, Thoma.s S.: "Immediate Examination of ITterine Mucosa and Myomatou.^ Nodules

after Hysteromyomectomy to Exclude Malignant Disease," Jour. Amer. Med. Assoc, March 10,

1906, vol. xlvi, p. 60.5.

^Eastman, Tliomas B.: "Innocent Fibromyomata of the Uterus," .lour. Amer. Med. Assoc,

Oct. 21, 190.5, vol. xlv, No. 2, pp. 1238-124:^.
'' Noble, Charles P.: "Report of a Case of the Invasion of a Fibromyoma of the ITferus by an

Adenocarcinoma, which by Metapla.sia had Assvmied the Appearance of a Squamous Cell Car-

cinoma," Amer. Jour. Obstct., 1904, vol. xlix. No. 3, p. 306.
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undoubted advantages for the removal of fibroid tumors as a routine, and this

method should be adopted unless in the particular case there is some good reason

to the contrary. Sloughing fibroid polyps and infected or necrotic submucous

fibroids should be removed by vaginal myomectomy. Certain other submucous

fibroids and cervical fibroids should also be removed from below, employing hyster-

otomy if necessary. Small fibroid tumors occurring in fat women with a roomy

or fairly roomy vagina are best removed by vaginal hysterectomy.

The Routine Examination of the Uterus and Adnexa after Hysteromyo-

mectomy.—Erroneous views concerning fibroid tumors, their life-history, degen-

erations, and complications, have persisted until the present day, because specimens

removed at operation have not been systematically examined by competent path-

ologists. If this were done systematically in hospitals, there would soon accumulate

such a mass of evidence concerning these questions that our knowledge of the

subject would become full and complete.

After-treatment.—The after-treatment of hysteromyomectomy and myomec-

tomy does not differ from that of other abdominal operations. (See page 509.)

Prognosis.—The mortality of operations for fibroid tumors has steadily de-

creased as surgical technic has improved and as patients have been submitted

earlier to operation. Formerly the mortality was 20 or even 30 per cent. Recently

Baldy' and Deaver^ have reported their entire experience with hysteromyomectomy.

Baldy reports 2.50 operations with 21 deaths, or S.4 per cent, mortality; Deaver

233 abdominal hysterectomies with 21 deaths, or 9 per cent, mortality. Kelly's

clinic, Johns Hopkins Hospital (private communication), reports 306 myomectomies

with 14 deaths, or 4. .5 per cent, mortality; and 691 hysteromyomectomies with

22 deaths, or 3.1 per cent, mortahty.

As showing the improvement in results and indicating the mortahty of the opera-

tion at the present time, the table on page 712, made up of the latest series of opera-

tions from the operators mentioned, together with those of Webster (private com-

munication) and Werder,^ and the addition of my own recent operations, is of

interest.

The data concerning the mortality of operations could be greatly ampUfied with

a similar result. Additional statistics will be found on page 688. The following

estimate of the mortality of operations for fibroid tumors is approximately correct:

For supravaginal hysteromyomectomy in uncomplicated cases, 1 per cent.; for

the average of cases as seen at present, from 2 to 4 per cent.; in seriously com-

plicated cases, 10, 20, or 30 per cent.

The mortality of myomectomy when the cases are strictly selected is about

3 per cent. ; and when the indication is broader, about 5 per cent. The mortality

' Baldy, J. M.: "The Mortality of Operations upon Fibroid Tumors of the Uterus," Amer.
Jour. Obstet., Sept., 1905, vol. lii, No. .3, p. 370; Oct., No. 4, p. 560.

- Deaver, John B. : "Hy.sterectomy for Fibroids of the Uterus," Amer. Jour. Obstet., Dec
1905, vol. lii, No. 6, p. 8.58.

^ Werder, X. O.: "A Consideration of the Factors which have Lowered the Operative Mor-
tality and have Improved the Post-operative Results," Amer. Jour. Obst., 1906, vol. liv, p. 736
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in the same class of cases treated by hysteroiByomectomy would not exceed 1 per

cent.

The mortality of total hysterectomy is greater than that of supravaginal ampu-

tation; most tables of statistics make the mortality of total hysterectomy nearly

double that of supravaginal amputation.

Baldy 105 operations ,3 deaths
Deaver 105 supravaginal hysterectomies 3 deaths
Johns Hopkins Clinic 100 abdominal operations .3 deaths
Werder 118 abdominal operations 1 death
Webster 100 abdominal operations 3 deaths
Noble' 115 operations death

Total 643 13 (2 per cent, mortality).

The mortality of supravaginal hysteromyomectomy and abdominal myomec-

tomy which has been given is that of these operations when performed by trained

gynecologists under the best conditions. These results by no means represent the

average of all surgeons. These operations in the hands of the occasional, inexper-

ienced, and untrained surgeon have approximately the same mortality now as was

true twenty years ago.

' From September 20, 1902, to January 10, 1907, 10-t celiotomies, no death.

Abdominal myomectomy 10

Abdominal panhysterectomy 5

Exploratory celiotomy 1

(Operation undertaken with diagnosis of

ovarian tumor complicating pregnancy.)
Supravaginal amputation 88

104
Vagin.al myomectomy 11

Total 115 (no death)



CHAPTER XX.

VAGINAL MYOMECTOMY.

By Chahles P. Noble, M.D.

By vaginal myomectomy is meant the removal of a fibroid tumor or tumors-

by the vaginal route, with the conservation of the uterus itself. The tumor may
be a fibroid polyp, or it may be submucous, intramural, or subperitoneal in its

location. A fibroid polyp or a submucous fibroid may be removed through the

dilated cervical canal. These and the remaining types of fibroids may require

anterior, bilateral, or posterior hysterotomy for their removal. Vaginal celiotomy,

anterior or posterior, may be necessary for the removal of subperitoneal fibroids.

Amussat' in 1840 performed the first vaginal myomectomy for the removal of

a submucous fibroid. He successfully performed two operations for submucous

fibroids which were in the early stages of expulsion from the uterus—as in each

case the cervical canal was dilated one-half inch or more. In the second case he

split the cervix, thus performing the first vaginal hysterotomy. He also proposed

to split fibroid tumors which are too large to be removed entire. Amussat's success

led his contemporaries to imitate his example, but the fatalities were so great

that the operation fell into disuse in France.

Atlee' first performed vaginal myomectomy in 1845. He was the great pioneer

in the removal of fibroid tumors both per vaginam and by abdominal section, but

most of his operations were done by the vaginal route. He continued to operate

for thirty years, and both in his practice and his writings developed the various

operations for these growths.

Emmet^ was first in developing a systematic technic for the removal of sub-

mucous fibroids, which he accomplisherl by means of traction with tenacula or

with a cord slipped around the tumor, combined with morcellation of the tumor.

He operated by this method from 1863 to 1884, and removed many fibroids, some

of them of large size. The first use of traction and morcellation in a systematic

manner in the performance of vaginal myomectomy must be credited to Emmet.

Thomas^ added to traction and morcellation combined with hysterotomy the

detachment of the tumor by means of a serrated scoop or spoon saw.

' Amussat, J, Z.: "M^moire sur I'anatomie pathologique des tumeurs fibreuses de I'ut^rus

et sur la possibilitie d'extirper ces tumeurs lorsqu'elles sont encore contenues dans les parois.
de cet organe," Paris, 1842.

^ Atlee, Washington L.: Prize Essay, "The Surgical Treatment of Certain Fibrous Tumors
of the Uterus," etc., Trans. Amer. Med. Assoc., 1853, vol. vi, p. .5.b9.

= Emmet, Thomas Addis: "Gynecology," Phila., 1884, pp. .587-607.

* Thomas, T. Gaillard: "A New Method of Removing Interstitial and Submucous Fibroids,"
Archiv. Medicine, N. Y., 1879; ibuL, "Diseases of Women," Phila., 1880, p. .541.
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Pean^ was the next great factor in the development of the technic of operations

for the removal of fibroids. He operated both before and during the antiseptic

era, and, assisted by the evolution of surgery in general, he was able to develop

the technic of vaginal myomectomy to the position which it occupies at this time.

He systematized hysterotomy, first employed by Amussat, and also improved upon
the methods of traction and morcellation introduced by Emmet and Thomas.

Doyen- and Veit^ have more definitely systematized the operation, especially

in connection with the employment of anterior hysterotomy.

Indications.—Vaginal myomectomy is indicated for the removal of:

1. Infected submucous fibroid tumor, whether contained in the cavity of the

uterus or undergoing expulsion into the vagina. The comparative safety with

which such tumors may be removed by the vaginal route is in striking contrast

to the risks of abdominal hysterectomy under these conditions.

2. Fibroid polyp.

3. Submucous fibroid when single and not of too large a size. INIedical litera-

ture shows that even t-unors weighing as much as six or eight pounds can be removed

by vaginal myomectomy; but large tumors are much more easily and safely removeil

by abdominal hysterectomy. A tumor having a diameter of 12 cm. is a reasonably

upward limit for this operation. The age of the patient is an important factor

in deciding for or against vaginal myomectomy in a relatively large tumor. If

the patient is under thirty-five and childless, or desirous of bearing children, the

indication is much stronger than though she is older and has children.

4. Cervical fibroids of moderate size. These are easily reached by means of

hysterotomy and can be enucleated with ease and safety.

5. Intramural fibroid when single, and especially if moderate in size and sit-

uated in the anterior wall, can be removed with advantage by anterior hysterotomy.

6. Subperitoneal fibroid, when moderate in size, can be removed by vaginal

celiotomy either anterior or posterior.

Contraindications.—The chief contraindication to vaginal myomectomy is

the size of the tumor. The technic of abdominal myomectomy and hystero-

myomectomy has been so improved, and the operations are relatively so safe, that

it is unwise to attempt the removal of tumors weighing several pounds through

the vagina. INIedical literatm-e shows the feasibility of the operation as per-

formed by Pean and his followers, notably Doyen, I^andau, and A^'ertheim; but

their results merely demonstrate the possibilities of the operation and not its relative

desirability. The removal of a large tumor per vaginam is not only a very labor-

ious and difficult process, but is attended with more risk than is true of its removal

by abdominal section.

Lack of room in the vagina is a relative contraindication to vaginal myomec-
-*b^

• Pcan, .J.: "Hysterotomie vaginale," Congres Francais do Chirurgie, Paris, 1897, p. 8.31.

'Doyen, E.: "Technique chirurgicajc," Paris, 1897, p. 404,

^ Veit, J.: "Ueber vaginale Myomectomie," Verhandlungen der Gesellscliaft f. Geburtsh. u.

Gynak. zu Berlin, Zeitsclir. f. Geburtsh. u. Gyniik. 1896, Bd, xxxiv, S. 109.
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tomy. When otherwise strongly indicated, room may be secured by incising

the perineum alongside the rectum. This should be avoided whenever possible.

For a consideration of the natural history, pathology, symptoms, and diagnosis

of fibroid tumor, the reader is referred to the chapter on Abdominal Myomectomy

and Hysteromyomectomy.

Operation.—The preparation of the patient is that indicated for both plastic

and abdominal operations. The operation is best performed in the Hthotomy

position. The immediate preparation for the operation is that descriljed in the

chapter on Preparation for Plastic Operations. Among other instruments which

are essential or very useful for the operation are the usual instruments for curetage,

the Edebohls self-retaining specuhim, vaginal retractors, at least six museau

forceps, heavy scissors, straight and curved on the flat, and heavy volsellum forceps.

The details of the operation vary, depending on (a) whether the tumor can be

removed through the dilated cervix, (6) whether hysterotomy is necessary, or (c)

whether vaginal celiotomy is required.

Removal of the Tumor Through the Dilated Cervix.—When the cervix is not

dilated, it will usually be necessary to perform hysterotomy, but in the case of

small fibroid polyps, rapid dilatation of the cervix by means of dilators will suffice

to gain access to the uterine cavity. The tumor is then seized with a polypus

forceps and either twisted ofl^ by rotation or its pedicle is snipped with the scissors.

When the cervix is already dilated, the tumor, whether partly protruded through

the cervix or in the uterine cavity, is seized with heavy volsellum forceps and its

connections to the uterus explored with the finger or sound. As a rule, the enu-

cleation of the tumor is best begun by traction to develop the connections of the

tumor. Then the capsule of the tumor should be incised near the junction of the

tumor with the uterine wall and traction continued. If traction alone is not suf-

ficient to deliver the tumor, it must be detached from its bed, preferably by means

of the finger. At times a blunt instrument, such as blunt-pointed scissors, may
be useful for this purpose. As the tumor is drawn down, the capsule should be

further incised until it is delivered. When the tumor is too large for its easy delivery

entire, it may be split and decentralized by morcellation. This maneuver greatly

facilitates the delivery of large tumors, when it is determined to remove them by

the vaginal route. After the delivery of the tumor any capsule remaining should

be trimmed with scissors. The cavity of the uterus should then be carefully cureted

and irrigated. A firm tamponade of the cavity of the uterus is desirable to control

any tendency to oozing hemorrhage. In the experience of the author a serious

hemorrhage has never occiu-red after a vaginal myomectomy. The vagina also

may be lightly tamponed.

Revioval of the Tumor by Means of Hysterotomy.—When the cervix is undilated

and when the tumor is too large to be removed through a partly dilated cervix,

the operation is greatly facilitated by incising the cervix. As a rule, anterior

hysterotomy is to be preferred. In certain cases bilateral division of the cervix,

or a posterior incision, may be preferable. For the removal of cervical fibroids
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the incision should be in that portion of the cervix which gives readiest access

to the tumor. Incision of the cervix in the middle line anteriorly or posteriorly

is less apt to cause hemorrhage, and also less apt to involve injury to the uterine

veins in subsecjuent manipulations. When considerable room is necessary, it

can be secured by detaching the vagina from the cervix, as in the first step of vaginal

hysterectomy, and then pushing up the bladder in front, or the connective tissue

behind, to the peritoneal reflection. The uterine tissue can then be divided with-

out opening the peritoneal cavity. When still more room is required, the peri-

toneal cavity must be opened, thus adding a vaginal celiotomy to the other steps

of the operation. As a rule, the incised uterine tissue bleeds but little, and such

oozing can be easily controlled by traction upon each side of the uterine incision.

Two museau forceps should be attached to each side of the uterine incision for

purposes of traction.

When the tumor is exposed, it is removed in the same manner as described

for the operation performed through the dilated cervical canal. Traction, torsion,

enucleation, splitting, and morcellation with decentralization of the tumor, are

the principles involved.

After the removal of the tumor the incision in the uterus is repaired by means

of catgut sutures. The vagina may be reattached to the cervix by suture when

the oozing can be checked. When this is doubtful, a gauze tent should be placed

in the wound for drainage.

Removal of the Tumor by Vaginal Celiotomy.—For the technical details of

vaginal celiotomy the reader is referred to Chapters XV and XVIII.

For the removal of submucous or intramural fibroids, the methods described

in the last section are applicable. For the removal of subperitoneal fibroids upon

either the anterior or posterior walls of the uterus or the fundus, the uterus should

be turned forward into the vagina through the anterior celiotomy incision. The

method is applicable to the removal only of tumors of such size as to permit the

delivery of the uterus and tumor through this incision without risk of tearing the

pelvic structures. The technical details of the myomectomy itself are the same

as those described for abdominal myomectomy (see Chapter XIX).

After the closure of the myomectomy wound, if the tumor was situated upon

the anterior wall of the uterus, the risks of the operation are lessened by suturing

the vesical peritoneum to the anterior wall of the uterus above the former location

of the tumor; then if secondary oozing should occur, it would be extraperitoneal

and would drain into the vagina. If the tumor was located upon the fundus or

upon the posterior wall of the uterus, the same object is accomplished by placing

a gauze drain in Douglas' pouch through a vaginal incision made for that purpose.

As the danger of myomectomy performed through the vaginal celiotomy incision

consists in secondary oozing and septic peritonitis, these two procedures tend

greatly to lessen the risks of the operation.

At the conclusion of the myomectomy the vagina may be loosely attached to

the cervix, with a gauze tent placed in the wound to provide drainage; or the
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vesical peritoneum may be sutured to the anterior wall of the uterus and the vagina

sutured to the cervix. The last is not advisable unless all oozing has been satis-

factorily controlled.

In all cases of removal of submucous fibroids the endometrium should be

cureted and wiped dry, when irrigation is contraindicated, and the cavity of the

uterus should be packed with gauze. The vagina also should be lightly tamponed.

The after-treatment is the same as that for plastic and abdominal operations

combined.

Prognosis.—The risks of the operation are small if the patient is in good

•condition and the uterovaginal canal is not septic. There have been two deaths

in a series of 47 vaginal myomectomies in the practice of the author. In .33 cases

the tumors were not septic and the operation was without mortality. In 14 cases

in which the tumor was necrotic and the patients more or less septic, there were

two deaths. Both patients died of pulmonary embolism. In one the source of

the embolus presumably was an endocarditis present before operation; in the

second, presumably it was from phlebitis and thrombosis of the pelvic veins.



CHAPTER XXI,

RADICAL ABDOMINAL HYSTERECTOMY FOR CANCER OF THE UTERUS.

By John G. Clark, M.D.

A radical abdominal hysterectomy consists in the widest possible ablation,

through an abdominal incision, of the uterus, broad ligaments, and appendages,

with the careful dissection and removal of the adjacent pelvic lymph-glands.

Until 1894 either a simple vaginal or abdominal hysterectomy was performed for

cancer of the uterus, no attempt being made to remove any of the adjacent tissue

or any of the lymph-glands which might be the seat of metastasis. Gynecologists

were divided in opinion as to the merits of these two operations, the majority very

earnestly advocating vaginal hysterectomy because of its lesser mortality, while

the minority very strongly championed the aljdominal operation as being more

efficient in the removal of the cancerous tissues.

The first epoch in the history of abdominal hysterectomy was made by Freund,

January 30, 1878, when he extirpated a cancerous uterus through an abdominal

incision. Up to this time no well-defined plan for the eradication of this disease

by an abdominal operation had been attempted. While there have been many

modifications of Freund's operation which have widened its scope from a com-

paratively simple to a very radical procedure, the principles then laid down for

the removal of the uterus are still followed. To the inventive genius of this pioneer,

therefore, must be given the credit of establishing the general basic principles

underlying abdominal hysterectomy for cancer. 8o well is his priority recognized

that many continental writers, in discussing the radical operation now in vogue,

speak of it as "the extended Freund operation."

Freund's operation was not a precipitate one, performed upon the spur of the

moment, but was a well-defined plan which had been elaborated upon a cadaver,

and he was therefore well informed as to every detail which lie proposed to execute

upon the hving subject. An incidental point of interest is that he employed in his

first operation an elevated posture identical with that later suggested and popularized

by Trendelenburg. Briefly summarized, Freund's operation consisted of the

following steps:

1. Incision in the linea alba, beginning a short distance below the umbilicus

and reaching to near the symphysis.

2. Packing back the intestines with damp towels, which, with the aid of the

elevated dorsal posture, kept the field of operation free.

3. Release of the uterus from surromrding adhesions

4. Transfixion of the fundus with a large ligature which was used throughout

the operation as a tractor.

718
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5. Ligation of both broad ligaments with imbricated hgatures.

6. Excision of the uterus.

7. Imbricated hgatures brought down into the vagina and the peritoneum

closed by continuous sutures above the point where the uterus had been excised.

8. Closure of the abdominal wound.

"While the operation proposed by Freund was extensively adopted, the primary

mortality attending it was so shocking that the surgical world, almost with-

out exception, turned to vaginal hysterectomy upon its advocacy by Czerny.

Through improvement in the technic of this latter operation, the primary

mortality gradually sank from 30 to less than 10 per cent. On account of the

greater ease of the operation and the small mortality, as compared with the heavy

death-rate and difficulty of the abdominal operation, few if any advocates were

left for the latter. During the decade from 1880 to 1890 no improvement was

made in abdominal hysterectomy for cancer of the uterus.

In time it was found that in almost half of the cases a recurrence was noted

within a year after vaginal hysterectomy, and that only 10 to 17 per cent, of

cases went more than two years without a recurrence; also that patjents who

survived eight or ten years were rare exceptions. Such results as these put the

surgical world in a receptive mood for any operative measure which appeared to be

more effective for the eradication of cancer. During this interim aseptic surgery

had been gradually developed, so that abdominal operations which had previously

been attended with such fearful mortality were now comparatively free from

danger, and consequently it was again possible to consider abdominal hysterectomy

as a means of removing a cancerous uterus. The necessity for a more extended

operation was self-evident, and as the efficiency of the operation for cancer of the

breast had been greatly improved by the wide extirpation of the breast with the

adjacent axillary glands, the analogy between cancer of the uterus and the involve-

ment of the iliac glands appeared so evident that several more radical operations

were almost simultaneously proposed.

TABLE SHOWINO THE TIME AND PERCENTAGE OF RECURRENCE AFTER VAGINAL
HYSTERECTOMY PERFORMED BY SEVERAL GERMAN ClYNECOLOf ilSTS.
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16
Sl.2%,

1.3

69.2%
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63.6%
6

66.7%
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BACH

CHELER).

ERVIX-

CIXOMA.



720 RADICAL ABDOMINAL HYSTERECTOMY FOR UTERINE CANCER.

Mackenrodt' described a combined operation, beginning first with the wide

excision of the upper part of the vagina, then dissecting it free and suturing it

over the cervix. Before doing this he used extensively the actual cautery to destroy

the local growth at its primary site. Following this part of his operation Douglas'

cul-de-sac was opened through the vagina and a voluminous gauze tampon was

inserted to control any oozing that might occur. The abdominal cavity was then

opened and the uterus, with a considerable portion of the broad ligaments, was

detached, (rreat care was observed in pushing the ureters aside, and overlapping

ligatures were so placed, beginning above and extending downward along the

broad ligament, as to include the greatest possible amount of parametrial tis-

sue. After the extirpation of the uterus the ligatures were pushed down into the

vagina and the pelvic cavity was closed by suturing together the vesicorectal

reflection of the peritoneum. This operation, therefore, was the first step toward

the wider extirpation of the pelvic tissues along with the uterus.

In passing, it may be said that one very valuable addition which INIackenrodt

insisted upon was the use of the actual cautery in the excision of all of the tissues.

Next Rumpf ^ extirpated the uterus with the broad ligaments, parametrium,

and glandular tissue along the sides of the pelvic wall. His first care was to avoid

injury to the ureters. After ligating the upper portion of the broad ligament he

made an incision along the innominate line in order to remove by blunt dissection

all of the parametrial tissue from the psoas muscle to the bladder. The uterine

artery was then located and ligated at its origin for the purpose of facilitating the

removal of the connective and lymphatic tissue in the base of the broad ligament

between the pelvic wall and the uterus, x^fter this thorough dissection of the

broad ligament was completed, the pelvic wall along the line of the ureter was

carefully palpated, and if any enlarged lymph-glands were detected, they were

likewise carefully dissected out. After thus freeing the broad ligaments the opera-

tion was completed by a comparatively wide excision of the vagina through the

abdominal incision, the actual cautery being employed for this purpose. The

last step of the operation was the closure of the pelvic peritoneum.

Almost coincident with Rumpf's operation, Ries^ and the author^ also proposed

a radical operation, having as its chief objects the wide extirpation of the primary

site of the cancer as well as the extirpation of the lymph-glands. Ries beheved

that many more recurrences following the ordinary operations came from metas-

tasis to the iliac lymph-glands than had hitherto been suspected. This investi-

gator deserves the fullest credit for the first study of the lymph-glands in these

cases, in which he demonstrated unquestionable metastases in a considerable

Mackenrodt, A.: "Beitrag zur Verbe.sserung der DauerresuUate der Totalexstirpation bei

Carcinom," Zeit. f. Geb. u. Gyn., Bd. xxix, 1894.

^ Rumpf : Sitzung der Berliner Gesellschaft f. Geb. u. Gyn., Juni, 189,5, Centr. f. Gyn., 1895,

Nr. .31, S. 849.

^ Ries, Emil: "Eine Neue Operation-smethode de.s Uteruscarcinoma," Zeit. f. Geb. u. Gyn.,

1895, Bd. xxxii. S. 266.

* Clark, J. G.: "A More Radical Metliod of Performing Hysterectomy for Cancer of the

Uterus," .Johns Hopkins IIosp. Bulletin, Nos. .52, 53, 1895.



THE DEVELOPMENT OF THE RADICAL OPERATION. 721

proportion of cases. At the time of the pubhcation of Ries' article he had not

had an opportunity to carry out his proposed operation on the hving subject, but

had fully demonstrated its possibilities on the cadaver. Both in the past and in the

present Ries has very earnestly maintained that metastasis occurs very early in

cancer of the cervix, and therefore believes the greatest assurance of a cure lies in

the thorough extirpation of the lymph-glands. Both Ries and myself were largely

influenced in advocating the removal of the lymph-glands by the impi-oved results

following the more radical operation for cancer of the l)reast.

In Ries' operation the cervix was first freed through the vagina, followed by

packing the pelvis with iodoformized gauze. Following this, an incision was made

from the symphysis pubis to the umbilicus, and a technic not imlike that described

by jNIackenrodt was carried out for the ligation of the broad ligament. After the

broad ligament was free he split the peritoneum over the common iliac vessel, and

through blunt dissection loosened all of the tissue down to its bifurcation. The

ureter was carefully dissected free to its entrance into the bladder. The broad

ligament was then ligated step by step. The bladder, after its separation from

the uterus, was pushed off by blunt dissection. The next step was the ligation of

the uterine artery as close to its source of origin as possible. The round ligaments

were ligated some distance from the uterus and divided. With the completion

of this part of the operation, the upper part of the vagina with its cellular tissue was

excised and the peritoneum was closed over in the usual way, after which an iodo-

formized tampon was inserted into the pelvis through the vagina.

About this time an operation almost identical in its details with that of Ries

was pidjlished by myself. It is therefore evident that Rumpf, Ries, and I

came to our conclusions relative to the necessity for a more extensive opera-

tion about the same time, and that each operation was based upon the same

general principle. Ries was unquestionably the first to insist upon the early metas-

tasis of the lymph-glands. In my subsequent observation of these cases consider-

able doubt was raised as to the question of early metastasis by CuUen's study of

Kelly's and my own cases, in which the presence of carcinoma in the glands

seemed to be the exception rather than the rule.

Sul^sequently Wertheim fully adopted the principles of the radical operation,

and made the most painstaking and extensive serial study of all the lymph-glands

which were removed in his operations. As a result of this careful research he

found in a large proportion of cases minute metastatic foci in the glands, thus

fully sustaining Ries' conclusions concerning early metastasis. Wertheim also

proposed a radical operation which, in its essential details, had been antedated

by Werder,^ of Pittsburgh.

As a historic summary the various epochs in the development of the more radi-

cal operations may be placed in the following order: (1) Freund's operation, 1878

(2) Mackenrodt's more extensive operation with the use of the actual cautery, 1894

' Werder, X. O.; "A New Operation for the Radical Treatment ot Cancer of the Cervix,'
Am. Jour, of Obstet., 1898, vol. xxxvii, p. 289.

VOL I.—46
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(3) Ries' observations concerning the metastasis of cancer of the pelvic lymph-

glands; (4) a more radical operation proposed by Rumpf, Ries, and Clark, 1895;

(5) simplification of the more radical operation by Werder, 1898; (6) confirmation

of lymphatic metastasis by an extensive study of cases by Wertheim^ and the

adoption of a radical operation similar to Werder 's, 1900; (7) perfection and change

of details in radical operation by AVertheim,^ 1903.

In my opinion the tendency will not be to a further extension of the radical

operation, although ^lartin^ has advocated the extirpation of the bladder with

implantation of the ureters into the rectum, in order to make the possibihties of

the radical removal of the cancerous tissue more certain. Sampson"' has also sug-

gested and carried out in a few cases the resection of the ureters and their transplan-

tation higher up in the bladder, in order to clear out more thoroughly the lymph-

glands, lymph-channels, and parametria. Both Martin's and Sampson's opera-

tions appear too radical, and should under no circumstances he generally adopted

until they are justified by the experience of these and other skilled operators.

Before taking up the actual method of performing the radical operation, the

statistics of the last decade must be studied, for they have greatly changed our

viewpoints as to certain details and principles first employed in this operation.

RESULTS FOLLOWING THE RADICAL OPERATION.

As previously stated, vaginal hysterectomy was the operation of election from

18S.5 to 1895 by the majority of gynecologists the world over. The necessity

for a more efficient operation was shown by the fact that most of the cases

applying to the various clinics were tiu'ned away as hopeless, and of the small

number of cases which were considered operable, over 50 per cent, sooner or later

succumbed to the disease. The radical operation, therefore, was again taken up

by many surgeons, and the last decade has tlone much toward testing its efficacy.

The principles involved in the more radical operation as proposed by Ries,

Rumpf, and myself were: (1) The wide extirpation of the uterus and its broad

ligaments, with a considerable portion of the vagina; (2) a careful dissection and

extirpation of the pelvic lymph-glands. As the result of my experience I found

this operation difficult and likely to be attended with a greater mortality than

the simpler vaginal or abdominal hysterectomy, but I hoped that the ultimate

results would fully justify this procedure. My own cases ha\'e been watched

with the most absorbing interest, and mv conclusions from these observations are

' Wertheim, E.: "Zur Frage der Radikaloperation beim Uteruskreljs," Archiv f. Gj'niik., Bd.

Ixi, 1900.

^Wertheim, E.: "Ein neuer Beitrag zur Frage der Radikaloperation lieim Uteruskrebs,"

Archiv f. Oynak., Bd. Ixv, 1901.

^Martin, Franklin H.: "Removal of the Bladder as a Preliminary to or Coincidental with

Hysterectomy for Cancer in Order to Extend the Possibilities of Svn-gery for Mahgnant Disease of

the Pelvis," Amer. Gynec. and Obstet. .Jour., May, 1900, p. .39.5,

•Sampson, .1. A.: "The Invasion of Carcinoma Cervicis Uteri into the Surrounding Tissues,"

Jour, Am. Med. Assoc, Oct. 29, 1904.
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that the wide extirpation of the local tissues is still preferable and to be adhered

to, but that the extirpation of the lymph-glands, carrying with it as it does a greater

percentage of mortality, does not offer an adequate insurance against recurrences,

and I have abandoned it. No one man's experience, however, is yet sufficient

to answer any cjuestion pertaining to any phase of this subject, and the safest

conclusion may be reached from a collective statistical study.

A very pertinent question in this study is : Does cancer give early metastasis ?

In answer to this question we have various and very divergent opinions. Ries

still maintains that metastasis occurs very early, and has consistently adhered to

the principle of glandular extirpation. CuUen' was one of the first investigators

to go on record against this theory, for he found only a small proportion of cases

with involvement of the pelvic lymph-glands. Cullen's view fully coincides with

that of Winter," who found cancerous glands in only 2 cases in 44 autopsies on

patients when the disease was still confined to the uterus.

With the statements of Winter and Cullen before us, the necessity for the

radical removal of the glands seemed much less urgent. Nevertheless, my own

policy until within the last three or foiu- years has been in favor of the radical

operation, with extirpation of adjacent glands. Of late, as I have frequently

stated, I consider the removal of the glands of prognostic rather than of curative

value. As in many of the practical fields of surgery, so here the radical operation

was more or less extensively employed, and Werder, of Pittsburgh, antedated

AVertheim in his modification of the radical operation which possessed advantages

over the methods employed by Ries and the author.

The statements of Cullen and Winter were quickly challenged by Reiser,

Wertheim, Ries, and others, Wertheim claiming that metastases had been over-

looked by these observers because serial sections had not been studied. Thus

Reiser' in a considerable number of autopsy cases found the glands involved in

50 per cent. Wertheim, after perfecting his operation, reported 60 cases in 1901,

and as a result of careful serial sections of the glands removed, he found 31.7 per

cent, of all cases involved, and in 1.5 per cent, of the earliest cases there were demon-

strable metastases.

Schauta,^ whose experience with vaginal hysterectomy has been very extensive,

has recently studied the cjuestion of glandular metastasis most thoroughly, and

has furnished data which strongly sustains his plea for a radical local operation

rather than a widespread search for pelvic lymph-glands. He therefore takes

a strong issue with Wertheim. In this study of 60 cases, which had died

either as the result of operation or from the natural effect of the disease, each case

' Cullen, T. S.: "Cancer of the Uterus," etc., 1900.

'Winter, G.: "Ueber die Recidive des Uteruskrebses, insbesondere iiber Impfrecidive,"
Zeit. f. Geb. u. Gynak., 1893, Bd. xxvii, S. 101.

^ Peiser, Eugen: "Anatomische und klinische Untersuchungen uber den Lymphapparat des
C^ Uterus u. s. w.," ibid., 1S98, Bd. xxxix, S. 259.

^Schauta, F.: "Die Berechtigung der vaginalen Totalexstirpation bei Gebiirmutterkrebs,"
Monat. f. Geb. u. Gyniik., Bd. xix, H. 4, 1904, S. 475.
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has been most thoroughly investigated to determine the frequency of glandular

metastasis, and the relationship of the pelvic to the higher retroperitoneal lymph-

glands in this process.

In order to study the glandular areas according to topographic locahties,

he divides them as follows: (1) The sacral glands, which are found on the anterior

surfaces of the sacrum and in the mesorectum; (2) the iliac glands, which are

situated in the triangle between the external and internal iliac vessels, also along

Fig. 342.

—

Schematic Kepresextation of the Cervical and Fu^-dal Ly.mph-channels with the Location of

THE ^^\RIous Lymph-glands which may be Involved in Cancer.

It is evident that otilj- tlie glands situated at the bifurcation of tlie iliacs and in the base of tlie broad liga-

ments are really accessible to the more radical operation. Therefore, if there is glandular involvement there

will almost inevitably be a continuance of the cancer.

the course of the common ihac vessels. These two groups of glands he looks upon

as being the so-called operable areas, in that they may be reached during the

course of hysterectomy (Fig. 342).

Under the group of glands which cannot be reached by an operation are, first,

the glands situated along the sides of the aorta, from its bifurcation upward to the

renal vessels; second, the celiac glands, which are situated between the renal vessels

and the diaphragm; third, the superficial inguinal glands; fourth, the deep inguinal
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glands. While the inguinal glands are unquestionably operable, they are com-

paratively seldom involved in cancer of the cervix. Therefore, they need not be

taken into consideration in the more radical methods of operation.

In Schauta's series of 60 cases, death followed operation in 11, 9 died of inter-

current affections, and 40 from the natural termination of the disease. In con-

sidering the question of operation in these cases from the standpoint of glandular

metastasis, Schauta divides them into the following groups: Group 1, both the

lower and upper series of glands free of disease in 26 cases, 43.3 per cent.; group 2,

the lower pelvic glands carcinomatous, while the upper glands were free in 8 cases,

13.3 per cent.; group 3, the lower glands free, but the upper the seat of metastasis

in 5 cases, S.3 per cent.
;
group 4, both the upper and lower series of glands involved

in 21 cases, 35 per cent. While it is evident from this study that there were 48.5

per cent, of cases in which the lower glands were carcinomatous, but 13.3 per cent,

could have been saved by the most radical operation, for in the remainder the

upper series of glands which could not be removed were involved.

It is also a rather startling fact that notwithstanding that the majority of these

patients came to their death as the result of the natural termination of the disease,

43.3 per cent, were entirely free of carcinomatous metastasis. In my opinion it is

this class of cases with which we must definitely reckon in considering the perma-

nent cures following hysterectomy for cancer.

Relative to the time of metastasis, all observers recently have pointed out the

apparent paradox that the extent of the disease by no means furnishes any criterion

as to the presence or the extent of the metastasis. Also another fact which has been

prominently brought into the foreground, especially by Schauta, Kundrat, and

others, is that the size of the gland is of no clinical value in deciding whether it is

the seat of cancer. In this series of Schauta's it is seen that notwitlistanding that

the majority of his patients died without operative intervention, in almost one-half

the cancer was still a local disease. As yet no one has satisfactorily explained the

peculiarities of metastasis in these cases, why a cancer which is only starting upon

one lip of the cervix should give metastasis, and another case of the most advanced

involvement should be free from this complication. Another peculiarity of glan-

dular metastasis is that a lymph-gland may be greatly enlarged and can be palpated

as a well-defined mass, and yet not be involved, whereas an adjacent gland is found

on microscopic examination to be the lodging-place of cancer cells. Relative to

this question of lymphatic metastasis, Schauta, Kronig, and others are skeptical

as to whether cancer cells always continue to develop after they are lodged in the

lymph-glands. They beheve that in a certain proportion of cases the mahgnant

cells do not grow, but are either retained in the lymph-glands as foreign bodies or

undergo degeneration and are destroyed.

From these observations, therefore, it would seem that the prolongation of a

radical operation in the search for lymph-glands, with its attendant higher

mortality, is not justifiable. This is certainly true if, in general, Schauta's

observations are verified, that in only 13.3 per cent, of cases where there
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is a glandular metastasis is it localized to the pelvic areas, which might be

totally extirpated. Then, too, a point which has been prominently consid-

ered lately is the fact that the glands alone are not the sole nesting-places

for the cancer cells, for the lymph-vessels and connective tissue surrounding

these vessels have, in some instances, been involved.

With these facts before us, the outlook for great improvement in the final mortality

rate, following a more radical operation with the extirpation of the lymph-glands, is,

to say the least, not encouraging. While we may consider these statistics as com-

piled by an operator who is prejudiced in favor of vaginal hysterectomy, we do not

find much to ofi^set Schauta's conclusions in the work of Wertheim and his assistant,

Kundrat, who are strong partisans in favor of the radical operation. As a result

of Schauta's study he comes to tlie following conclusions: First, in any case of

uterine cancer in which the operable group of glands is involved, it is probable

that the higher situated glands are likewise invaded, thus making a radical opera-

tion impossible; second, large, hard, infiltrated glands are frequently not cancer-

ous; third, even the smallest glands may be cancerous; fourth, cancer may not be

strictly confined to the glands, but is found in lymph-spaces, connective tissue, or

in veins between the glands.

In Wertheim's last report of cases I am inclined to the opinion that he has not

sustained his position; on the contrary, I l)elieve he has furnished statistics to his

opponents. In Kundrat's study of SO operative cases of Wertheim's he found the

location of the cancer as follows

:

A. Cervix involved, both parametria free, lymph-glands of both sides free. .... . 32 cases

B. Cervix involved, one parametrium involved, lymph-glands of both sides free IF) "

C. Cervix involved, both parametria involved, lymph-glands of both sides free. . 7 "

D. Cervix involved, one parametrium involved, lymph-glands of the same side

involved 7 "

E. Cervix involved, one parametrium involved, lymph-glands of the opposite

side involved 3 "

F'. Cervix involved, both parametria involved, lymph-glands of one side in-

volved 7 "

G. Cervi-X involved, one parametrium involved, lymph-glands of both sides in-

volved i "

H. Cervix involved, both parametria involved, lymph-glands of both sides

involved 4

I. Cervix involved, parametria free, lymph-glands of one side involved 4 "

From this analysis of Wertheim's cases it will be seen that in 54 the lymph-

glands were not involved, and therefore the extirpation of the pelvic lymph-glands

at least could be said not to have helped the prospects of permanent cure, while

the same procedure certainly was attended with greater dangers of immediate

mortality. If to the remaining 26 cases we were to apply the results of Schauta's

research, only 13 per cent, were operable from the radical standpoint, for if his

observations are correct, in only this small percentage was the metastasis located

solely in the pelvic glands accessible to the radical operation.

In considering how cancer of the cervix grows, Kundrat divides these cases

into three groups

:
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1. The cancer grows in a compact mass, spreading uniformly out into the para-

metrium, and involving the latter in such a way that the growth is not sharply cir-

cumscribed. In a second class of this group the carcinoma is well circumscribed

to the cervix, but in one place there is an outgrowth into the parametrium, usually

along a lymph-channel around the blood-vessels, occasionally along the nerve-

sheaths.

2. Cancer sharply circumscribed to cervix, but out in the parametrium

metastases either in the lymph-nodes or in the lymph-vessels.

3. Cases in which both groups are combined, the primary tumor either growing

in continuo from the cervix into the parametrium, and further out in the para-

metrium metastasis, or the cancer grows in continuo on one side, while the metasta-

sis is on the opposite side.

That Wertheim is laying less stress upon the extirpation of the glands is, I be-

lieve, shown in two paragraphs in his report of 1901. He says: (1) It is an error

to consider that the chief stress is laid upon the extirpation of the glands,—just as

important, indeed more important, is the widest removal of the parametrium;

(2) according to his latest observation it is not necessary to remove the glands

if they are not enlarged.

Contrary to Wertheim's conclusions upon this last point, Oehlecker, v. Rosthorn,

Kromer, Cullen, Sampson, and others claim that the size of the gland bears no

relationship to metastasis, for large beaded glands may contain no trace of cancer

cells, whereas in the immediate vicinity a very small gland may contain many epithe-

lial cells. Thus, Wertheim's latest statement, that unless the glands are palpably

enlarged they need not be extirpated, is based upon a fallacy and cannot be main-

tained, for if, as now appears certain, the foregoing observers are correct, the entire

force of Wertheim's argument in favor of the removal of the glands falls to the

ground, and if he follows out the last principle we will never be able to determine

how much the removal of the glands has actually increased the ultimate recoveries.

Without doubt in a considerable number of cases in which the glands are not palpable

they will nevertheless be the seat of metastasis. If the principle of glandular ex-

tirpation is to be of avail, then it must be systematically carried out in all cases,

whether the glands are palpable or not. As I view this question, I believe that

Wertheim's cases sustain rather than disprove Schauta's argument. From the

study of Wertheim's operative cases, we find that in 59 per cent, the lymph-glands

were not involved. In Schauta's series, consisting largely of cases dying from the

natural results of the disease, 43.3 per cent, were free from glandular metastasis.

Mackenrodt^ very strongly protests against Schauta's objection to the removal of the

pelvic lymph-glands and still advocates a radical operation. Because metastases

have occurred in at least 50 per cent, of these cases at the time of operation is the

strongest argument, in his opinion, for the removal of the glands, for if this is not

done all will die. On the other hand, if the glands are removed some may be

' Mackenrodt, A.: "Driisenfrage und Rezidive bei der Totalexstirpation," Monatschr. f.

Geburtsh. u. Gynak., Bd. xix, 1901, S. 815.



72,8 RADICAL ABDOMINAL HYSTERECTOMY FOR UTERINE CANCER. / /

,/ /

saved. In this statement Mackenrodt overlooks the much greater mortahty in-

cident to the radical operation, which, I believe, will more than offset the question-

able number of ultimate recoveries which may follow the more radical operation.

Certainly my own experience does not confirm his conclusions.

SYMPTOMS OF CARCINOMA.

That the symptoms of carcinoma are very slight in the beginning is shown

from the fact that a very large proportion of cases, when the patient first con-

sults a physician, are far beyond the hope of benefit from any operation. In 01s-

hausen's experience, 46 per cent, of cases applying for treatment were operable;

in Kiistner's, 22.8 per cent. ; while in Fritsch's there were only 19.5 per cent. The
large percentage of inoperable cases is being reduced in those countries where the

attention not only of physicians but also of women is being strongly called to the

dangers of allowing an atypical menstrual or leukorrheal flow to continue without

consulting a physician, especially if these symptoms arise about the time of the

menopause. The reason why cancer in the past has been so frequently overlooked

is primarily due to the fact that women have disregarded unusual discharges, feel-

ing secure in the thought that it was merely a deviation from normal menstruation

incident to the approach of the menopause, and it is a lamentable fact that this

fallacy has often been sustained by professional opinions. Physicians in the past

have frecpiently taken this same view, and have been most negligent is not insisting

upon an examination and thus settling at once this very serious question.

Finally, there is a class of cases in which none of these primary symptoms are

present. The patient upon the first evidence of atypical discharges may report at

once to a physician, who finds that the new growth has already progressed beyond

the bounds of possible operation.

In order to analyze as closely as possible and to determine what may be looked

upon as the earliest symptom of this disease, Waldstein' has made a careful study

of 219 cases in which initial symptoms were present. In this number there were

120 cases of atypical uterine bleeding and 75 cases of leukorrheal discharge; in 16

cases there was a simple increase in the quantity of the menstrual flow (menor-

rhagia); in only 7 cases was there any pain, and this was noted as a sacral back-

ache. From this analysis it is evident that a metrostaxis, either in the form of a

slight flow between the periods or of an increase in the amount of regular menstru-

ation, is one of the chief symptoms in the majority of cases; while a leukorrheal

discharge which is usually of a yellowish, acrid, more or less malodorous character,

is always to be regarded with grave suspicion. Therefore, to lay special stress upon

symptomatology, the tivo chief danger-signs arc an atypical hemorrhagic flow, either

at or between the menstrual periods, and a more or less profuse leukorrheal discharge

in ivomen about middle life. If either of these symptoms occur shortly before,

' VValdstein, Edmund: "Ueber die Erfolge der operative!! Behandlung des Gebiirmutter-

krebses," Archiv f. Gyniik., Bd. Ixi, 1900, S. 52.



DIAGNOSIS OF UTERINE CANCER. 729

during, or after the menopause, no physician is justified in treating the case for a

week or even a day without insisting upon a thorough examination. Krcimer has

analyzed 776 cases relative to the age at which cancer occurs and has embodied

his results in a very instructive chart (Fig. 343) which illustrates the point far better

than the mere citation of statistics.
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erosions or glandular hypertrophies in cases of laceration of the cervix which have

bled upon touch, and yet there was no breaking off of small particles. In

cases of this character one may proceed upon the assumption that it is merely a

lacerated cervix, with a strong suspicion that it may be an early cancer. While

we proceed upon the first assimiption and either repair or amputate the cervix,

we should invariably exclude the more grave possibility by a microscopic examina-

tion of the excised tissue. In one or two instances of this character in my own

experience, hysterectomy has been performed a few days later upon discovering,

through the aid of the microscope, that the case was malignant. In all cases of

doubt a pathologic diagnosis must be obtained from a skilled specialist. It must

be said that Ijetween a mediocre pathologist and an average clinical diagnostician,

the patient stands a very much better chance of cure if the latter 's opinion is fol-

lowed than the former. It is because of the attempt on the part of men not skilled

in the determination of pathologic changes in the endometrium or cervical epithe-

lium to guide the surgeon that the value of this means of diagnosis has not infre-

quently fallen into disrepute. If the judgment of a skilled pathologist is followed

very few errors, indeed much fewer, will be made in clinically doubtful cases than

if the clinical side of this question alone is followed. This applies solely to the

borderland cases, not to the cases which one usually sees. The latter are so plain

that very little experience indeed is necessary to guide one to the right conclusions.

In every city there are pathologists who are reliable, and they should be consulted

in all cases of doubtful character. By following this policy not a few women will

be saved from hysterectomy in which there is no cancer, whereas others will be

hurried at once to a successful operation who otherwise would have been permitted

to go until too late for a cure. Nothing is more reprehensible than to cast aside

specimens from a curetage, or from cervical excision, when there is the remotest

doubt as to the diagnosis. When submitting tissues to a pathologist for diagnosis it

should be remembered that the lines of excision should pass entirely through the

suspected area. Diagnostic curetage should include every part of the endometrium.

Many times a failure in a microscopic diagnosis results from insufficient material,

which could have been obviated had the surgeon kept this point in mind.

Again, the pathologic findings should always be associated with the symptoms.

If the operator himself is skilled in the use of the microscope he will be able to

weigh this question most judiciously. Every surgeon should carry in his bag a

small four-ounce wide-mouthed bottle, containing 4 per cent, formalin, into which

suspicious scrapings or bits of tissue should at once be dropped. Experience has

demonstrated that formalin is the best fluid for immediate hardening, thus maldng

it possible for the pathologist to render a quick diagnosis. If the fluid is not at hand

60 per cent, alcohol should be used. The name, age, and chief clinical symptoms

should accompany the specimen. After the diagnosis of cancer has been estab-

lished, the next point to be determined is the extent of local involvement, for upon

this point depends the decision as to the type of operation to be employed. The

vaginal fornix may be the seat of a well-defined ulcerative or cauliflower growth,
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easily detected by digital examination. On the other hand, there may be slight

subepithelial metastases outside the area of ulceration, detected as slightly raised

or indurated plaques. The latter are most dangerous because they are most

likely to be overlooked. If the cervix is only partially destroyed and these in-

durated plaques are distributed over the vaginal fornix, the chief therapeutic

remedy should be the cautery. If the cervix has been completely destroyed and

the vaginal fornix, especially the anterior part in proximity with the bladder, is

involved, only a palliative operation is advisable, for no radical operation can offer

any hope of cure. The broad ligaments, as has been demonstrated by Kundrat,^

may be the seat of inflammatory exudate rather than of a carcinomatous deposit,

and induration, therefore, is not to be taken as an infallible sign of parametrial

involvement. While this observation may occasionally prove true, in general the

the rule is: If in conjunction with cancer of the cervix there is dense infiltration

of one or both broad ligaments, the case is inoperable from the radical standpoint.

In every surgeon's experience hysterectomy has been performed in which the knife

has passed directly through indurated and apparently malignantly involved broad

ligaments, and yet these cases have either survived a long time or have been actually

cured. This happy outcome in an apparently hopeless case is leased upon the

fact that every indurated broad ligament is not necessarily cancerous. In judg-

ing the extent of a parametrial growth, as to the possibility of a radical operation,

the pliability of the tissues out near the pelvic wall must be the index, for upon

this decision will largely depend the measure of the surgical intervention. If a

wedge-like growth has extended from the cervix out into one or both broad

ligaments, and if the outer half or two-thirds are pliable, the radical operation

should be performed. If, on the other hand, the base of the ligament is stiff and

indurated out to the pelvic wall, no operation, or at most only a palliative one, may
be performed.

Involvement of the uterosacral ligaments is best determined by rectal touch.

These structures must be traced out from their cervical attachments to the wings

of the sacrum. If they contain bead-like irregularities and enlarged glands are

felt on the sacrum, the case is quite hopeless. Mere indurations of these ligaments,

especially if in close proximity to the cervix, may be due to an inflammatory exudate

such as is sometimes associated with old cervical tears, or in cases of chronic cer-

vicitis. Here again the extent along the course of these ligaments must bias our

judgment in favor of or against a radical operation. To lay down inflexible rules

as to what cases may be subjected to the radical operation, to which there will be

no exceptions, is quite impossible, for each surgeon must be influenced by his own

personal views.

From my own experience I have established the following rules for guidance in

determining upon what cases to perform the radical operation

:

A. Cauliflower, ulcerative, or interstitial cervical growth, confined to the cervix,

and without induration of the broad ligaments.

' Kundrat, R.: "Ueber die Ausbreitung des Carcinoms im parametranen Gewebe bei Krebs
des Collum uteri," Archiv f. Gynak., Bd. Ixix, 1903, S. 355.
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B. The same group with the local extension, only slightly involving the vaginal

fornix.

C. Interstitial or ulcerative growth extending not more than one inch into the

broad ligament, well defined as a wedge-like mass, with the remainder of the broad

ligaments soft and pliable.

The contraindications are local extensions into the posterior bladder wall or

widely into the lateral vaginal fornix, extension of ulceration out into one or both

broad ligaments, wide involvement of uterosacral hgaments, dense hard induration

in one or both broad ligaments.

When cancer has extended so far in any direction that the resection of the bladder

or ureter is necessary to circumvent it, then surgical measures wdll not, in my
opinion, offer a sufficient hope of cure to justify so hazardous an operation.

PREPARATION OF PATIENT FOR RADICAL OPERATION.

While the increasing safety of operations has to a great extent rendered obsolete

the prolonged ante-operative general treatment formerly in vogue, this older practice

may nevertheless be recast with benefit in some cases of cancer. When there has

been active bleeding the patient is always a bad subject for operation as compared

with a similar degree of anemia in a case of myoma uteri or ectopic pregnancy. In

the first there is not only hemic impoverishment but also a serious dyscrasia, while

in the second class there is a simple anemia which will cjuickly return to the normal

when the cause of the bleeding is eliminated. In a fibroid case in which there are

periods of excessive hemorrhage succeeded by intervals of a partial or complete

cessation, or in extrauterine pregnancy in w^hich hemorrhage has ceased, the best

surgical policy is to delay operation until the hemoglobin is increased to a safe surg-

ical point. In cases of cancer, in attempting to check hemorrhages by local medicinal

applications, the dyscrasia increases from the toxic action of the cancer; besides, all

means of hemostasis are most inefficient. In these cases, therefore, we are between

two horns of a dilemma,—one, the increased dangers of an operation in a very anemic

woman, with a fetid septic area of necrosis to be surgically circumvented; and the

other, the dangers of the occurrence of a metastasis or the wider local extension of

the disease while endeavoring to correct these surgical contraindications prepara-

tory to a radical operation. Between the two there is less danger in the second,

for while a tentative general medical, or a local topical plan of treatment is most

reprehensible, the prompt curetage and thorough cauterization of the local can-

cerous area, followed by a slight interval of forced feeding, and the administration

of tonics, will, I beheve, in the end bring betterresults, certainly so far as immediate

mortality is concerned, without greatly endangering the patient because of local

extension of metastasis.

While Wertheim for a time abandoned curetage and cauterization before per-

forming a radical operation, he has again returned to this plan of treatment. His

own statement concerning this matter is as follows: "After a careful prelimmary
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treatment of the cancer per vaginam by scraping and burning it with Paquelin's

cautery, and after a thorough disinfection, the patient is placed in Trendelenburg's

position, and the abdominal cavity opened by a median longitudinal incision between

the symphysis pubis and umbilicus." Indeed, increasing experience among all sur-

geons seems to confirm the opinion that the cautery is our best therapeutic instru-

ment against cancer. If the prehminary cauterization is followed in a week or

ten days by the extirpation of the uterus by the same means, the probability of a

cure may be actually increased rather than decreased. After closely observing

these cases with and without this preparation, I am convinced that more is gained

by this plan than is lost.

Before any operation is performed, the urinary functions should be closely

studied. Although cancer in an operable stage never penetrates the bladder, it

may push out into immediate proximity to the ureters. While a direct involvement

of the ureters is a contraindication to any radical operation, yet this determination

is difficult, for, according to Kundrat's observation, induration of the broad liga-

ment is not always an indication of malignant extension, and may be simply an in-

flammatory exudate. A radical operation, when the induration of the broad liga-

ments is due to inflammatory changes, carries a probability of cure, whereas an

operation upon a case in which this extension is due to cancer is hopeless. In the

first case the ureters will likely not be obstructed; in the second, one or the other will

very certainly be partly or completely occluded. A quantitative urinarv estimate

is, therefore, imperative. The patient must be put to bed and started at once on a

course of forced feeding. At least two quarts of milk and four fresh eggs should be

given daily. If this course is not expedient, or if the patient cannot take these foods,

a very generous and nutritive bill of fare should be prescribed. Excessive purga-

tion should be avoided; iron in some of its digestible forms should be given, but the

chief care should be observed in prescribing a generous diet. Permanganate

douches (1:1000) should be given twice daily. In order to reach positive con-

clusions as to the qualitative state of the blood, at least three separate readings

of the hemoglobinoraeter should be made in order to eliminate as far as possible

the natural errors which may occur with any hemoglobinometer.

While differential blood counts may be of some slight value, they cannot assist

materially in the treatment of the case, and from a diagnostic standpoint are worth-

less. Two days will usually suffice for this preliminary study, when curetage and

cauterization may be done. For this purpose general anesthesia is unnecessary,

—

indeed, is contraindicated , because nitrous oxid or ethyl chlorid will serve ex-

cellently. By placing the patient in the proper position for the operation and mak-

ing the preliminary cleansing of the vagina without an anesthetic, very little time is

required for the curetage and cauterization after the minor anesthetic is admin-

istered. In the removal of the carcinomatous material, as much as possible is

dislodged with the fingers, after which it is cut down with a large sharp curet to a

solid underlying tissue base. For the cauterization, the broad, blunt point of the

electric or Paquelin's cautery should be employed, and it should not be used in a
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mincing but in a very thorough way. Deep punctures should be made with the

sharper point into the body of the cervix when it is hypertrophied and probably

infiltrated with the new growth.

At the completion of this operation the vagina and external genitals should be

coated with a thin film of vaselin, for slight scorching of the skin may occur unless

the greatest care is taken in protecting the healthy parts with retractors. With

a rapid anesthetic the patient recovers before she is taken from the operating

table, and the ill effects of deep anesthesia are seldom noted.

After the cauterization one may wait until the necrotic debris resulting from the

cauterization is shed, and the cauterized area assumes the reddish appearance of

new granulation tissue, which will not he longer than ten days. If Byrne's ob-

servations prove to be correct, which time seems more and more to confirm, the

vital interest of the patient, as already stated, is actually served rather than

endangered by this interval between the simple curetage and cauterization and

the radical operation. AVinter, while strongly advocating curetage and cauteri-

zation, deprecates it as a preliminary step with an interval before hysterectomy,

and makes it the first part of the radical operation. He directs that all preHminary

preparation be carried out in one operating room and that hysterectomy be per-

formed in a second. This plan is theoretically ideal, but is not, as a rule, practicable,

nor is it really necessary if the greatest care is observed in keeping all instruments

and basins used in the first operation separate from the abdominal instruments.

Mere the use of rubi^er gloves offers great security, for after the preliminary curet-

age the first pair of gloves is discarded and a second pair is used for the major

operation. In this way a very careful technic may be carried out.

THE RADICAL OPERATION.

From the foregoing statistics it is evident that we cannot expect any marked im-

provement from the radical operation unless it is performed early, for it has no

place in far advanced cases. Kronig has recently taken the position that even

advanced cases of cancer should be subjected to operation. In this opinion, however,

he stands almost alone, for the tendency of the last few years, even among radical

surgeons, has been to limit the operation to early cases. As now performed it is com-

pleted from start to finish through the abdominal incision, which is a great saving in

time as well as an improvement in technic in comparison with the combined vaginal

and abdominal operation. The radical operation is now less extensive than when

first instituted, therefore a strict adherence to the introductory definition of this

operation is not possible. While it is more extensive than the operation in vogue

before this cjuestion was first agitated, with further experience it has, I believe, been

judic'iously curtailed. The term radical should still be employed without desig-

nating it liy any man's name, for as now performed it consists of the best suggestions

marie l)y several surgeons. In comparison with vaginal hysterectomy by means of

Schuchardt's paravaginal incision, and the radical vaginal hysterectomy advocated
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by Schauta, the radical abdominal operation certainly possesses decided advantages

for the majority of surgeons. It is unquestionably better to work by sure sight

than by an uncertain touch. In the abdominal operation the surgeon sees all stages

of his operation; in vaginal operation he is compehed to rely upon touch in the

most critical part of his work.

In my first article on the radical operation, the use of the lu'eteral catheters was

strongly advocated, but in the last few years this rule has not been followed uniformly,

and they have been used only when the ureteral area was encroached upon. With

the greater facility of catheterization incident to the improvement in electric cys-

toscopes, ureteral catheters should more uniformly be employed, for it is the greatest

possible assistance in the course of the radical operation to have these ducts con-

stantly under touch. The ureters without this guide may easily be located in the

Fig. 344.

—

Schematic Representation of the Points of Ligation and Excision in the Radical Operation
Indicated by the Continuous Arrow Line.

majority of cases, but occasionally it will not be the child's play that some surgeons

would have us believe.

If the catheterization of the ureters is deemed necessary, it should be done be-

fore the general anesthetic is given. For this purpose the improved electric cysto-

scope should be employed, unless one is accustomed to or especially skilled in the

introduction of the ureteral catheters by the Kelly method. Care should be observed

to collect the urine dm-ing the operation, in order to determine not only the func-

tional activity of each kidney, but also any qualitative difference in the urine of the

two sides. With the completion of this preliminary step, which usually requires

but a few minutes, the anesthetic is administered. As surgical shock is a very

common sequel to hysterectomy for cancer, the conservation of the body tem-

perature is urgently necessary. The patient should invariably be surrounded by

hot-water bottles or should rest upon an electrically heated pad.

For the operation the patient is placed in a moderately high Trendelenburg
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posture, and the abdominal incision is made from the symphysis pubis to the um-
bihcus. After opening the abdomen a careful control examination should be made
to determine the palpable extent of the carcinoma, and the condition of the pelvic

lymph-glands. First the extension of the disease out from the sides of the uterus

can be judged relatively by grasping each broad ligament between the thumb and
finger and following them out to tlie pelvic wall. By tactile sense we may ascertain

whether there is only one gland enlarged, when it will be detected as a discrete

Fig. 345.

—

Uterus Pulled Forward Against Symphysis Pubis. Peritoneum Incised Along the Course
OF THE LTrETERS.

nodule; or whether the entire cancerous process has extended out as a wedge-shaped

process into the broad ligaments. After this examination is hastily but thoroughly

made, the pelvic wall, and especially the group of glands at the bifurcation of the com-

mon iliac vessels, are palpated. The normal glands can only be detected with diffi-

culty, while, if they are the seat of metastasis, they can usually be felt distinctly, vary-

ing in size from a pea to a small marble. I.astly, the uterosacral ligaments are traced

out to their attachments to the wings of the .«acrum. In some instances the sacral
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chain of glands may be palpably enlarged, while those of the broad hgaraent are

free; in fact, experience has shown that extension is very frequent along this metas-

tatic route. Special stress should he laid upon the necessity of this preliminary

survey, for as the cjuestion must now be viewed, it is useless to perform more than

a simple abdominal operation if the higher groups of glands are involved, for in

such cases we can only hope for a palliative effect from any operation. // glan-

FiG. 346.

—

Uterus, Ovaries, and Tubes Detached from Their Superior Pelvic Attachments.

Index-finger following tlie course of the ureter is thrust under the uterine artery and serves as a guide for the

location of the uterine vessels close to the pelvic wall.

dular metastasis or wides'pread extension is not discovered, the radical local extirpa-

tion offers the greatest possibility of a cure. If extension of the cancer is palpably

evident in the iliac or sacral glands, the operation should, be limited to a simple hys-

terectomy, or high amputation with the cautery, eradicating as completely as possible

the local site of the disease. If, on the other hand, the preliminary oversight of the

pelvic structures has been negative so far as metastasis or wide intraligamentary

VOL. I.—47



738 RADICAL ABDOMINAL HYSTERECTOMY FOR UTERINE CANCER.

extension is concerned, the scope of the local operation becomes radical. The

intestines are packed well back into the abdominal cavity with gauze bolsters,

wrung out of hot salt solution. Painstaking care in this step renders the opera-

tion much easier and will guard against post-operative com-

plications. The uterus is usually grasped l:>y a heavy

tenaculum forceps, in the middle of the fundus, and is

Fig. 347.

—

Utkhink Artery Ligated and Cut.

Parametrium exposed preparatory to a tliorough dissection and excision of tliis tissue with its lympliatics and

glands.
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forcibly drawn upward and to the opposite side from that upon which the opera-

tion is to begin (Fig. 345). The peritoneum is snipped open, as suggested by

Wertheim, beginning over tlie bifurcation of the common iliac artery and continuing

down into the pelvis to the point where the ureters enter the bladder (Fig. 345).

The infundibulopelvic ligaments at the pelvic brim are next hgated doubly and cut

between the ligatures. Some surgeons apply a proximal ligature and

a distal clamp, but this multiplicity of clamps may impede the

work, and in the event of hemorrhage deeper in the pelvis,

Fig. 348.

—

Uterine Arterieb Ligated and Cut.

Uterosacral ligaments (a) ligated. Dotted line in Dougla.s' cul-de-sac indicates the course of the peritoneal excision.

may be a source of serious embarrassment. Although this double ligation

may add to the time, as a rule it will be found the better plan. The round

ligaments are separately ligated one inch from the cornu uteri and divided.

The peritoneal incision is now carried around in front of the uterus, through

the uterovesical reflection to the opposite side. The bladder is detached

from the uterus with a stalked sponge and the broad ligaments opened by the
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same means. The uterus is sharply drawn upward into the abdomen, while the

detachment of the bladder from the cervix is completed, and the dissection carried

well down into the paravaginal tissues. In this way the vagina is detached from

J^ -B^t'cerficif .

.349.

—

Uterus Dissected Free from the Bladder
AND Cut away from Its Sacral Attachment.

A gra.sping forceps with heavy traction draws the uterus

well up toward the umbilicus, while special right-angled

clamps are applied, which clear the ureters and securely

close the vagina.

its fixed points and appears as an isolated

sheath. Tf the bougies are in place, or

if the topographic guides are depended

upon, the ureters can most easily be located at the brim of the pelvis where

they cross over the external iliac vessels. From this point they are traced

downward to the points where they swing inward to enter the bladder.

With the ureters thus isolated and pushed out of the way, the ligation of



THE RADICAL OPERATION. 741

the uterine vessels becomes a much easier and safer procedure. The vessels

are lifted up on the tip of the index-finger and doubly ligated well out against

the pelvic wall (Fig. 34G). The suture can best be apphed with a curved

Fig. 350.

—

Uterus Excised by Means of the Cautery between the Two Clamps, as Depicted in Fig. 349.

Mattress sutures applied below the lower clamp to check all bleeding. In many cases it is preferable to suture

only the angles of the vagina, leaving a middle opening for the insertion of a pelvic tampon.

aneurysmal ligature carrier. With this step duplicated on the opposite side, the

chief source of dangerous hemorrhage as well as the further possibility of injury or

ligation of the ureters is largely overcome. The broad ligaments are cut away from

their pelvic attachments, leaving the uterus, its appendages, and the upper portion
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of tlie vagina held in the pelvis by the uterosacral ligaments (Fig. 348). The

uterus is now pulled upward and forward against the symphysis pubis lo facilitate

the division of the recto-uterine reflection of peritoneum and the uterosacral

ligaments. The peritoneinn should Ije opened well back of the cervix. The utero-

sacral ligaments are ligated or clamped and divided as close to their sacral attach-

ments as possible. Small bleeding vessels may be clamped and subsequently

ligated (Fig. 348).

Up to this point the operation has followed the general plan of all radical opera-

tions, but here the best suggestion which Wertheim has oifered

becomes operative. Instead of using imbricated ligatures

around the circumference of the vagina, as I have formerly

advised, or of completing the operation through the vagina,

as suggested by Werder, both of which plans prolong the

operation and make it more difficult, Wertheim has employed

right-angled clamps with which to compress the walls of the

vagina from above while it is excised. With traction forceps

the uterus is pulled as high as possible into the abdomen,

thus bringing a considerable portion of the vagina into

view. Two clamps are applied to the isolated vag-

inal tube, one on one side and the other on the

opposite side and overlapping the first (Fig.

349). These clamps are quickly placed and

permit the immediate excision of the uterus

with the upper portion of the vagina. In

the division of the pel-

vic attachments of the

uterus, and in cutting

through the vagina, the

cautery should invari-

ably be employed, and

after the excision of

these structures the surrounding tissues,

with due protection of the ureter, bladder,

and rectum, shoidd be thoroughly burned.

This igni-extirpation is the strongest possi-

ble guard against a recurrence. While I believe the ligature shoidd never

be discarded, I recognize without reservation the splendid value of the cautery

in excising cancerous tissue. With the cautery knife the tissue immediately

adjacent to the organs to be removed is cauterized, and thus the frontier

line of cancer may be destroyed, whereas with the knife it would escape. It is

therefore incimibent upon every surgeon who expects to effect the greatest good

by his operations to use the cautery. To those surgeons who are accustomed to

the use of Downe's electric cautery clamps, they may be employed with splendid

effect in this operation. With the completion of the extirpation the vagina is closed

Fig. 351.

—

Special Needle-
holder WHICH Greatly
Facilitates the Placing
OF THE Sutures below
the Forceps which Hold
the Vagixal Cuff.
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below the clamps, with either a running or an interrupted catgut suture, and the clamps

are detached (Figs. 350 and 351). If a gauze tampon is employed a small open-

ing into the vagina is left, through which the gauze projects. After the completion of

this step the vesical and rectal reflections of the peritoneum are brought together with

a free running catgut suture (Fig. 352), and the abdomen is closed by whatever

method the surgeon is accustomed to. A plan which has proved very satisfactory

in my own hands is to close the peritoneum with a running suture of formalized

cumol catgut, followed by the approximation of the fascia with a heavier suture of the

jauze in vagina

Fig. 352.

—

Operation Completed.

Peritoneal covering over tlie exposed pelvic cellular tissue snugly closed. Gauze tampon inserted into the

vagina, but not beyond tliis point. In some cases the vagina is left partially open and the tampon projects into

the pelvic cavity to effect perfect drainage in case of infection or the occurrence of a vesical or ureteral fistula.

same material. If the fatty layer is abundant it is brought together with a fine run-

ning suture of catgut, and the closure is completed with a subcuticular suture of

catgut. In many cases when the patient has suffered considerable shock from the

operation the more rapid closure of the abdomen with interrupted silkworm-gut

sutures is resorted to in order to hasten the patient's return to bed. In these cases

the copious use of normal salt solution by colonic enemata, while the patient is still

in the Trendelenburg posture, and leaving two pints in the abdomen, will usually

quickly overcome the effects of shock and greatly hasten the immediate post-opera-

tive recovery. During the operation if the pulse rises to 150, submammary infu-

sions should be resorted to for immediate stimulation.
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If a vaginal tampon is inserted, and the peritoneum is not completely closed over

it, the intraperitoneal infusion of salt solution should be omitted. It is perhaps

safest in the majority of cases not to close the vagina completely, but to insert from

above a small strip of gauze which will project into this canal. This will serve as

an added insurance against hemorrhage, and if the pelvic area should be infected

it will establish an exit into the vagina.

At the completion of the operation the bladder is catheterized. If ureteral cathe-

ters are used, they should be withdrawn at the earliest stage in the operation when

they may be dispensed witli, for to leave them indefinitely in place is at least theoret-

ically objectionable. In my own experience I have never seen any traceable harm

follow their employment; nevertheless, it is not wise to leave them unnecessarily

long in place.

The abdominal dressing consists of a layer of silver-fcil next the skin, and upon

this one or two pads of gauze which are securely held in place by perforated ad-

hesive straps. The Scultetus binder has long since been discarded with unquestion-

able benefit. Under our present plan the patient may be turned over on her side

after the first twenty-four hours, and in general her movements are much less

restricted than formerly. Richardson's suggestion, that patients be instructed to

move their legs, is, I believe, a good one. This, in his opinion, will tend to offset

the stagnation of blood in the extremities, which may be a predisposing factor in

the formation of thrombi.

AFTER-TREATMENT OF PATIENTS.

The after-treatment of these patients differs but little from that of any other

case of celiotomy. For the first twenty-four hours nourishment is restricted to

liquids, such as albumin water, milk, beef peptonoids, or any of the various pre-

pared foods which may prove acceptable to the patient. The prohibition of water

for a given number of hours is an unnecessary cruelty, and the patient is permitted

to have, at the discretion of the nurse, as soon as nausea subsides, frequent small

draughts. Since we have so extensively given the saline solution as a peritoneal

and colonic infusion, patients have suffered much less with thirst than formerly.

As these cases only differ in one or two respects from other cases, it is unneces-

sary to detail the after-treatment, except in so far as it bears upon these variations.

Vesical complications are more frequent after the radical operation than any other

class of cases. The chief of these is vesical irritability or cystitis, and, therefore,

the urinary excretion should be constantly kept under close observation. This

complication is so frequent and so persistent that Sampson has suggested as a

routine measure the establishment of a vesicovaginal fistula at the completion of

every operation. While this might be wise in cases where the bladder or ureters

have been subjected to unusual traumatism, I believe the careful supervision of the

vesical function and daily examinations of the urine will serve an equally satisfactory

end. Should any vesical disturbance arise, especially if pus is noted, daily or even

twice or thrice daily irrigations of the bladder with an argyrol solution (5 per cent.)

may prevent a serious cystitis. Should a vesical fistula arise from local injury it
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will in many instances close spontaneously. A ureteral fistula may likewise terminate

as happily, although we cannot look forward to this spontaneous result so sanguinely.

If the ureteral fistula proves intractable after three or four months, and there is

no recurrence of the cancer, it may be closed by vesical implantation through the

vagina. In other cases the contraction of the scar tissue and the high situation of

the ureteral defect may necessitate a second celiotomy and the implantation of the

ureter at a higher situation in the lateral wall of the bladder. In such cases the

use of the cystoscope is of incalculable value in determining the best course to pursue.

To prevent concentration of urine, large quantities of water should be given; and

as a routine measure to prevent cystitis, the administration thrice daily of a 5-grain

tablet of cystogen or urotropin with Celestin's Vichy will be most beneficial.

The second point in which these cases differ from the average abdominal section

is the greater probability of a more or less serious infection. The lowered resist-

ance of the patient is a strong predisposing factor to infection, while the nature of

the operation opens a wider cellular field for microorganismal implantation and

growth. In my experience this danger has manifested itself not so much in a

greater mortality as in local wound infections, especially in the abdominal incision.

If, therefore, a patient who has safely passed the critical days of convalescence

begins to show a slight elevation of temperature, the abdominal wound should at

once be inspected. If there is a local point of tenderness, the edges of the wound

should be opened in order to liberate any infectious material and at once limit its

further progress. In some cases where there is this slight rise of temperature, with

vague tenderness over the incision, it may be ha:;tened to "point" by the use of a

flaxseed poultice, made with a 1 : 1000 bichlorid solution. This treatment is con-

sidered by some surgeons obsolete, or even harmful, but if properly applied in

these doubtful cases it may serve not only a therapeutic but a diagnostic purpose.

Even when the incision is red and indurated it will act as a soothing remedy, and

will usually allay the acute pain, and actual subsidence of the infection without

suppuration may occur.

PROGNOSIS.

Now that the abandonment of the dissection of the glands as a routine step may
be sanctioned, and improvements in other respects have been made, the immediate

mortality in skilful hands should not be greater than that of other more difficult

abdominal operations—that is, not greater than 8 or 10 per cent. As very fat

women are bad subjects for this or any other abdominal operation, it will usually

be safer to perform a simple vaginal hysterectomy in such cases, especially if, as is

often noted, the pelvic floor is greatly relaxed. With this exception I believe the

abdominal operation will give the better ultimate results in cancer. Statistics as

to recurrences in cancer may be most fallacious, for unless the patient has passed

over five years without a reappearance she cannot be considered cured, and even

after this time limit the patient may subsequently die from cancer. Nevertheless,

it may be said as a general rule that if five years have elapsed without a recurrence,

the patient is comparatively safe from a further appearance of the new growth.
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Cancer of the
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In his summary of results Cullen says: "We learn some interesting facts, but

on the whole the results are most distressing. In 4 cases, after starting the opera-

tion, the removal of the growth was found to be impossible, and further operative

interference was abandoned. Nine patients died as a direct result of the operation;

the subsequent histories of 4 could not be obtained, and these patients are probably

dead, as the prognosis given at operation was unfavorable. Thirty-one have died,

or have given unmistakable evidences of a return of the growth; thus out of 61

patients, we have now (January, 1900) 13 living and well. Some of the patients

died shortly after leaving the hospital ; others remained well for months ; one patient

lived for four years and two months, and then died from a pulmonary hemorrhage."

The length of time since the operation in the cases which were still living at the

time of the publication of his book varied from ten months to six years. In only

two of these cases, both of whom had lived over six years, is he justified in claiming

cure.

This picture becomes more depressing when we learn that, in addition to the 61

oases which were deemed operable and in which the results were so unsatisfactory,

62 cases were turned away from the hospital because there was no possibility of even

attempting a palliative operation for their relief. Unfortunately not one but many

of those cases had been treated for weeks and months by topical applications or

douches. The glandular type of cancer of the cervix (adenocarcinoma) gives no

better results. In 12 cases in which hysterectomy was performed only 2 of the

patients were living at the time of the publication of Cullen's book.

It is a pleasure and also reassuring to turn from this dreary picture of the usual

termination after operations for cancer of the cervix to that of cancer of the fundus,

for here the results are very much better. Of 30 cases of adenocarcinoma of the

body of the uterus, 3 died as a result of the operation; 6 succumbed to local recur-

rence at periods varying from five months to two years and seven months. One
could not be located. The remaining 20 were free from a recurrence at the time

of the report. When we consider the fact that of the 30 cases of this type of cancer

20 were living at the time of the publication of Cullen's book, we are strongly sus-

tained in our insistence upon the early diagnosis of these cases, for in cancer of the

fundus, which is usually localized to the fundus and which is radically removed,

there is no recurrence. If, therefore, the cases of cancer of the cervix are seen

early before the new growth has spread into the broad hgament, or out into the

vaginal wall, we may hope for much better results than have thus far been reported.

'

Cullen's general summary of cases of carcinoma of the uterus is as follows

:

Operable Patients Well
Varietii^s of Carcinoma. Cases. Jan. 1, 1900.

Squamous-cell carcinoma of the cervix 61 13-21 per cent.

Adenocarcinoma of the cervix 12 2-16 " "

Adenocarcinoma of the body of the uterus 30 20-66 " "

Cases Coming too Late for Operation.

Squamous-cell carcinoma of the cervix 62
Adenocarcinoma of the cervix 6
Adenocarcinoma of the body 5

Total 176
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Baldy ' states that less than 5 per cent, of cases of cancer of the cervix are cured

no matter what hne of treatment is followed. Twenty-four cases of cancer of the

fundus have passed through his hands. Of these, .3 were either too far advanced

for operation or refused operative treatment. In the remaining 21 cases hysterec-

tomy, supravaginal or the combined vagino-abdominal method, was employed.

Two of these cases died as the result of the operation; of the remaining 19 cases,

all were alive, with two exceptions, at the time of his report. One of the two died

of pneumonia seven years after the operation; from the reports obtained the second

case probably died of recurrence. Baldy states that making all allowance for mis-

takes and the general unreliability of statistics, about 75 per cent, of his cases of

cancer of the fundus were free from recurrence. In striking contrast, the maximum
percentage of survival of cases of cancer of the cervix was only 5 per cent.

Relative to the time of recurrence, the results are variable in the hands of dif-

ferent surgeons. As yet sufficient time has not elapsed since the more radical

measures were generally instituted to determine whether they will give better per-

manent results. After vaginal hysterectomy the percentage of patients living over

five years has widely varied.

Leopold claims that 43.2 per cent, of his cases were alive over the five-year

period; Kaltenbach has only 13.9 per cent, to his credit. This wide discrepancy

is no doubt due to tlie type of cases which these two gynecologists have selected.

Leopold is very conservative, while Kaltenbach resorts to operation in every case

where it is possible. An average estimate will, I believe, show not more than 18

per cent, of permanent recovery among gynecologists in general, and this may be

even too high. The usual length of life after cancer of the cervix appears is not

more than two years. Beckmann has made a comparison of two series of cases to

determine the relative length of life in cases which were inoperable and those in

which there was a recurrence after operation, to determine whether the average

length of life is extended in the operative cases. His results are as follows:

DuRATlox OF No Operation Operations
THE Disease. (100 Cases). (35 Cases).

I year 13.7

i to 1 year 25.2 9.-5

1 to n years 35.9 9.5

IJ to 2 " 22.1 23.7

2 to 2i " 2.1 23.7

2^ to 3 " 1.0 19.1

3 to 3i " 0.0 9.5

3J to 4 " 0.0 5.0

The most frequent and rapid recurrences are noted after opei'ations upon par-

turient or puerperal women, whereas a greater nimiber of cures are noted in women

after the menopause. While this has been a general observation, no statistics

have been offered until recently to sustain it. Hense, at the instigation of Winter,

has gone into this matter carefully, and his statistics fully confirm the opinion above

noted. Before the publication of this article an interesting observation had been

' Baldy, .1. M.: "Cancer of the Uterine Fundus," Trans. Amer. Gynecol. See, vol. xxvi, 1901,

p. 111.
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made by Zweifel, who noted the rapid progress of cancer in a pregnant woman.

The case was inoperable, and the patient was kept under close observation until

the birth of her child. A small silk suture was passed into the tissue at the border

of the carcinomatous area, and within fourteen days the cancer had spread two

finger-breadths beyond this point. This observation shows the excessive rapidity

of growth, and sustains the gloomy prognosis in parturient women. As found by

Hense, the ratio of cures is 24 per cent, in pregnant or puerperal women, as against

30 per cent, in 230 non-pregnant cases reported by .Winter. The reason for the

worse results in pregnant women lies in the fact that during this period the tissues

are soft and very vascular and the lymph-channels are much more active than in

the ordinary state. The possibility of the rapid spreading of the new growth, both

by direct continuity and through the vascular systems, is greatly favored.

In comparison with the results in pregnant women, a higher percentage of

cures is noted in women who are operated upon after the climacterium.

In an analysis of the cases in the Konigsburg and Berlin gynecologic clinics,

there were 50 per cent, of cures in women past the menopause. From this study

it is evident that the post-climacteric changes exercise a marked retarding action

upon the growth of cancer of the uterus. This is apparently due to conditions

opposite those noted in pregnant women; for in women after the menopause the

pelvic tissues are all undergoing atrophy, and the blood- and lymph-supply are

much less abundant. The conclusion, therefore, is evident: that operations upon

pregnant or puerperal women give by far the worst results, and upon women after

the climacterium the better ultimate results.

The chief complaint of all surgeons is that they see cancer cases too late, be-

cause either the patient or family physician has ignored symptoms which may have

been present some weeks or months. To correct this serious fault two ways are

open: The physician must acutely feel his responsibility, and should not only

inquire minutely into all atypical symptoms of the climacterium, but should warn

his patients at this age to carefully note these deviations and at once report to some

physician for examination. In Germany the percentage rate of operability has

steadily advanced during the past five years as a result of an active campaign

started by Winter. Midwives have been warned as to their responsibility in these

cases, and have been instructed to advise all patients to consult a physician at once

about atypical discharges at the menopause. In this country the same plan should

be instituted, and both women physicians and capable trained nurses should give

instructions to laywomen by judicious talks before women's clubs and in the

various guild settlements. Only by this early attention to these cases may we

hope to save a larger number of cancerous patients from their direful fate.

Note.—Since the preparation of this chapter Wertheim has made a further report of his

cases, and thus far his results far excel any hitherto published. His conclusions are unquali-

fiedly in favor of the radical operation after the latest review of his cases.



CHAPTER XXII.

THE BYRNE METHOD OF TREATMENT OF CARCINOMA OF THE
UTERUS.

By X. 0. Weedek, M.D.

Among the gynecologists who have systematically employed the galvanocautery

in the treatment of carcinoma of the uterus the late J. Byrne, of Brooklyn, unques^

tionably deserves first rank. He had been a lifelong enthusiastic advocate of the

galvanocautery to the exclusion of all other methods, for which he not only never

had the slightest sympathy, but on all occasions he denounced in the most scathing

terms the prevailing tendency for radical mutilating operations for uterine carcinoma.

It may be due to his extreme views in this respect, in a measure, that his work along

these lines did not receive the serious attention which it certainly deserved at the

time, because the minds of the surgeons were then directed toward efforts in de-

veloping more radical operations, expecting improvement in ultimate results from

more thorough and complete extirpation of the uterus and adjacent tissues, rather

than from such a simple, almost harmless operation as advocated and practised by

Byrne.

He began the use of the galvanocautery for carcinoma as early as 1872, and

continued its operation uninterruptedly in his practice until the time of his death,

in the year 1902, improving and perfecting not only his apparatus and instruments,

but also his technic, which he described very minutely in various monographs and

society discussions. That he was a very skilful operator is sufficiently shown by

his excellent results, both immediate and remote, his .367 operations for carcinoma

of the uterus having been without any operative mortality. He must also have

possessed no mean mechanical ingenuity and considerable knowledge of electricity,

as is abundantly demonstrated by the numerous more or less original instruments

and electrical apparatus devised by him for this operation.

A method able to accomplish such wonderful results certainly deserves a closer

acquaintance and further investigation, and should arouse a deeper interest in the

mind of every gynecologist than it has hitherto received. Why Byrne's method

has found so few imitators under the circumstances, especially as it is safer than any

other method and at least fully as easily applied, would seem almost inexplicable.

When we consider the prejudice naturally existing in every surgical mind against

the use of the cautery with its heavy, cumbersome apparatus, and strange, clumsy

instruments so foreign to the surgeon's training, which are, in addition, often im-

perfectly made and not rarely at the most critical moment fail and disappoint, it is

no wonder that the siu-geon prefers to work with knife and scissors. The surgeon

750
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also dislikes a wound which, though perfectly clean and aseptic, must heal by

granulation instead of by primary union. Then the use of the galvanocautery

requires at least a fundamental knowledge of electricity, which not every surgeon

is able to acquire; work with it is often extremely tedious and slow, putting to the

test the operator's patience and perseverance. The whole operation looks unsur-

gical, awkward, and clumsy, compared to a typical hysterectomy which gives the

surgeon every opportunity of displaying his dexterity and operative skill. It is,

therefore, not to be expected that the galvanocautery will ever supplant the radical

operations now in vogue for the treatment of carcinoma of the uterus, unless it can

be distinctly shown that the results obtained by the cautery are decidedly su-

perior, not only in immediate results, but particularly in the percentage of per-

manent cures, to those following cutting operations.

These points, along with the considerable cost of the special complete outfit

necessary for the performance of the Byrne operation, are probably sufficient

explanation why Byrne's earnest pleas in favor of the galvanocautery attracted so

little attention at a time when the surgical world expected so much from the more

radical and complete operations for the cancerous uterus which were then just being

tried. Lomer' very aptly remarks that "Byrne reminds me of a preacher in the

desert who repeatedly and persistently proclaims well-known truths without being

heard."

The time has now arrived, after giving the more radical operations a fairly good

trial and finding that they have not been followed by the very material improve-

ment in results so sanguinely and confidently expected, to return to Byrne's work

and to take up the thread where he dropped it, with the hope that his method may
bring ecjually good results in our hands, and that by extending and improving his

technic along the lines mapped out by him we may perhaps succeed in increasing

the percentage of cures obtained by him without adding very materially to the

danger of his operation.

Instruments.—The instrumentarium required for this operation and used

by Byrne consists of a battery, the Byrne self-retaining vaginal speculum, a double

expanding tenaculum forceps, cautery knives, a cautery dome, and finally an electric

wire loop, by which Byrne in suitable cases amputated the cervix uteri.

The battery, which was Byrne's own device and on the perfection of which he

spent much time and labor, was very compact and simple in construction and seemed

very satisfactory in its operation. At the present time, when the street current is

almost always obtainable, a transformer seems much more convenient and satis-

factory, and a battery can, therefore, very properly be dispensed with.

The Byrne self-retaining speculum which he devised for the purpose of separat-

ing the vaginal walls, especially in an antero-posterior direction, gives ample room

for the necessary manipulations without the use of an additional assistant. The
writer never felt quite at home with the Byrne speculum, and he found the ordinary

'Lomer, R.: "Zur Frage der Heilbarkeit des Carcinoms," Zeits. fiir Geb. u. Gynak., 1903>
Bd. 1, S. 319.
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Fig. 3.53.—Down-f.s'

C.a.uti:rv Kxife
(Curved).

Fig. 354.—Downek'
Tlatixum Dome.

Fig. 355.

—

Down'es'

C.a.uti:ry Knife
(Straight).

self-retaining Auvard speculum with an anterior retractor and, when necessary

additional lateral retractors,

not only better adapted to

expose the field of operation,

but also helpful to protect

the vaginal canal and vulva

against heat and injury dur-

ing the operation. A good

strong cautery knife is, of

course, indispensable, and

the most satisfactory in-

struments of this character

which the writer was able

to ol.)tain were those manu-

factured by Lentz &• Sons,

Philadelphia, in connection

with Downes' electrother-

mlc apparatus. The ordin-

ary cautery knives obtain-

able of instrument-dealers,

usually intended for nose

and throat work, are entirely

too fine and delicate and not at all adequate for this work. The dome-shaped

cautery is used for the piu'-

pose of searing large sur-
"

faces, especially after curet-

ment and after completing

the amputation of the cer-

vix by the cautery knife or

loop.

A very useful and almost

indispensable instrument in

this operation is Sims' ex-

panding reversible volsel-

lum forceps, which is passed

closed into the cervical canal

and when the handles are

brought together the tena-

culum points are reversed

and separated, thereby

hooking firmly into the cer-

vical or uterine walls on

either side, giving the operator a very firm, secure hold of the uterus. This tena-

FiG. 356.

—

Current Transformer for Downes' Apparatus.
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culum forceps has the further advantage over all other instruments of this char-

acter that it does not interfere with the work on the cervix, as its points are con-

cealed within the uterine canal, thus permitting the application of the knife to

the whole exterior surface of the uterus.

In order to prevent the heated metal portion of the knife or dome from inflicting

burns on the vulvar or vaginal tissues, Byrne has recommended wrapping them

with thin flannel close up to the platinum tip. The writer has found asbestos paper

far preferable for this purpose, as it will not become scorched or burnt and forms

a much better insulation for these exposed parts.

Preparation.—The preparation does not differ from that practised for other

operations. The diseased parts should be cureted with a sharp spoon curet, and

then before the cautery is applied the wound surfaces are thoroughly dried and all

oozing checked. This may be accomplished by the application of styptics, as ad-

vised by Byrne, or preferably by gauze pressure. The bleeding points can then

be seen and rapidly seared by the cautery heated to a dull red. At a bright red

heat the cautery will fail as a hemostatic agent, and special care is therefore neces-

sary never to have it heated beyond a cherry-red color. The cautery knife heated

beyond this point will cut through the

tissues just the same as a sharp seal- f' ^
pel, lea\'ing a freely bleeding surface.

In order to keep the knife at a dull heat

it should invariably be first placed

against the tissues we wish to cut be-
FlG. 357. VOLSELLUM FoRCEPS TO BE APPLIED WITHIN

fore the current is turned on; the cut the Cervix.

surfaces will then be perfectly dry and

charred. As soon as the knife is removed it will at once turn bright red unless the

power has been turned off. The full hemostatic efl'ect of the cautery and complete

exsiccation and charring of the tissues can only be obtained by the dull heat at which

the instrument should be maintained during the whole operation. The searing of

large surfaces can be just as easily and much more rapidly accomplished by the

thermocautery, especially with a large blunt-shaped burner at a dull heat, although

it is rather more difficult to regulate the proper intensity of heat in this instrument

than with the galvanocautery, and this is probably the reason why Byrne has dis-

paraged its use for his operation. With a fittle experience in the use of this in-

strument and the proper protection of its long metal tube leading to the platinum

tip, it can be made to do good service, particularly for searing larger surfaces.

Operation.—The operation is best described by Byrne himself: ' "An expand-

ing double tenaculum forceps was passed well up the cervical canal, and when

opened the uterus was so firmly held that any degree of traction could be steadily

maintained. A circular fissure close to the vaginal insertion was next made for the

reception of the platinum loop, the cautery knife being directed upward and inward.

The wire being now adjusted and firm traction kept up, the loop was contracted at

' Byrne, John: Trans. Amer. Gynecol. Soc, 1891, vol. xvi, p. 172.

voi,. I.—48
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proper intervals (tightening the slack, merely) until the part embraced was severed.

A sharp curet was next passed within the uterine cavity and the latter was thoroughly

scraped out. Sufficient space having thus been made for another electrode, but

having a larger cauterizing area, the interior was gone over so as to remove or

destroy all softened or diseased tissue with which it might come in contact. The

cavity was now sponged out very carefully and a tampon soaked in acetic acid and

tannin appHed for a few minutes so as to prepare the part for the next and perhaps

the most important step of the operation. A dome-shaped cautery instrument

brought to a cherry-red heat was applied to the excavation in every part, and when

withdrawn the cavity was sponged out, dried, and again cauterized until the parts

were completely charred and black." He further stated: "I have occasionally

modified the proceeding just described by continuing the dissection of the cervix

from the bladder, rectum, and lateral connections, as in vaginal hysterectomy, and

completing the amputation with the cautery knife instead of the loop."

Byrne in all his writings on this sidDJect emphasizes the importance of thorough

and repeated cauterizations of the wound surfaces and edges from which cancerous

material has been removed, regarding it as the "best safeguard against the recur-

rence of the disease." He thinks that "there is hardly any doubt that the develop-

mental activity of the cancer cells or germs, in certain stages and under certain

conditions, may be arrested or permanently destroyed by a degree of heat much

below that which would be detrimental if not destructive to normal tissues"; he is

certain that "the thermal agent exerts some modifying influence on pathologic

processes much beyond and deeper than the surface actually cauterized, hence the

importance of repeated applications, so that every spot suspected of contamination

may be thoroughly charred." '

Byrne's results, especially the freedom from local recurrences, would seem to

justify the above conclusions. The most remarkable feature of this operation,

when compared to other operative measures, is uncpiestionably the absence of

vaginal recurrences. Byrne says:" "I have never known an instance of relapse in

which the disease has returned to the part from which it had originally been excised.

I have repeatedly observed the reappearance in the fundus, ovaries, and some of

the adjacent tissues, but I have never known a single instance in which the disease

has reappeared on or very close to the cauterized surface from which the cervix had

been removed by galvanocautery." This same immimity from local recurrence

is claimed by other operators using the galvanocautery, such as Pawlick, More

Madden, and others,^ so that Byrne's experience seems by no means exceptional or

singular. In this respect the cautery method seems to have a very decided ad-

vantage over all other operative procedures where local recidives are the rule. Winter

having observed 54 in 5S cases. This fact certainly bears out Byrne's assertion

' Byrne, John: "A Digest of Twenty Years' Experience in tlie Treatment of TTterine Cancer

by Galvano-cautery," Trans. Amer. Gynecol. Soc, 18S9, vol. xiv, p. 79.

2 Ibid., 1888, p. 188. ' Lomer, R.: "Zur Frage," etc.

'Winter, G.: "Ueber Recidive des Uterus Krebses," Zeits. fur Geb. u. Gynuk., 1893, Bd.

xxvii, S. 121.
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that the influence of the cautery extends beyond the actual field of operation, carry-

ing destruction to cancerous elements deep into the tissues, and therefore doing

much more radical work than can be accomplished by the use of the knife and

scissors under the same conditions.

Byrne's experience covers 367 cases extending over a period of twenty years

without a single operative death; 140 of these were carcinoma of the cervix; in

219 cases both cervix and body were involved, and in only 8 cases was the disease

confined to the corpus uteri; 151 cases were lost sight of during the first year;

there remained, therefore, 216 cases of which the subsequent history is known. Of

these 19 remained free from the disease from ten to eighteen years, 22 for five years

or more, and 93 for two years or more. Thus 19 per cent, were free from recur-

rence for five years or more, and over 43 per cent, for two years and over.

While these results may not equal those obtained by the present methods of

operating, they nevertheless cannot fail to attract attention even now when we

consider that the operation is practically a minor one, compared with the radical

methods now in vogue, unaccompanied by any operative mortality. That the

success obtained by Byrne is mainly due to his very thorough cauterization cannot

be denied, as the simple high amputation of the cervix with knife and scissors as

practised by Schroder, Reamy and others, could not compare with the results

following the Byrne method. The singular freedom from local recurrences is

also a distinctive feature of the Byrne operation and cannot be claimed by any

other method in which the Byrne principle—thorough cauterization—does not

play an important role. This practical assurance against local recidives by the

thorough apphcation of the cautery as practised by Byrne is a matter of sufficient

importance in itself to recommend it to the careful consideration of the modern

operator, who may employ it profitably in connection with the more radical pro-

cedures now in use for the cure of cancer of the cervix.

It is this feature particularly that induced the author to give this method a trial,

not in the original form as practised by Byrne, but in connection with vaginal

hysterectomy. Byrne admitted in his discussions that while recurrences in the

vaginal cicatrix were exceedingly rare, they did occur in the fundus uteri and ap-

pendages; it was therefore desirable while retaining the Byrne principle of thorough

cauterization to go a little further than the originator of the operation did, namely,

to extirpate those organs completely, thereby removing all foci in those organs

which might later give rise to further growth of the neoplasm. To accomplish

this in the manner practised by Byrne, the writer first amputated the cervix by his

method, using the cautery knife in place of the loop, and after cauterizing the dis^

eased surfaces thoroughly the body of the uterus with adnexa was removed by

means of the electrothermic clamp of Downes. For this purpose an incision with

the cautery knife is carried around the cervix, first carefully dissecting up the bladder,

the edge of the knife being held obliquely in the direction of the cervical canal to

prevent any injury to the bladder. During this dissection the assistant with a

retractor draws the bladder wall away from the hot knife. Posteriorly the same
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precautions are oi)served with regard to the rectum. The cervix is then slowly

removed, being careful to keep the knife at a dull heat and never to turn the current

on until it is placed against the tissues to be burned. In this manner all oozing is

entirely prevented and a perfectly dry charred surface is obtained. After the cer-

vix has been completely removed, the stump is gone over again and again with the

dome-shaped cautery to insure as thorough cauterization as possible. With the

index-finger the bladder is then pushed off the uterus until the peritoneal cavity is

opened in front; this part of the operation is usually very easy, as the tissues are

softened by the heat and easily separated. The opening is then enlarged by in-

serting the index-finger of both hands with the palmar surfaces directed toward

both pelvic walls, making firm traction in either direction, so as to separate the

bladder from both ligaments as far as possible. This accomplished, the bladder

is steadily and firmly held out of the way and drawn against the symphysis pubis

by a broad retractor given in charge of the assistant during the whole operation.

Douglas' cul-de-sac is then opened in a similar manner and both broad ligaments

exposed. After packing off the abdominal contents by gauze pads inserted an-

teriorly and posteriorly into the pelvis, Downes' clamps are then applied on one

side, usually in two sections, first above on the infundibulopelvic ligament, and

then to the base of the ligament as far out against the pelvic wall as possible, the

tissues thoroughly boiled, and then the ribbon thus formed cut through. After

waiting a minute or so to make certain that the ribbon remains dry, the same pro-

cedure is repeated on the other side and the uterus then removed with its appen-

dages. The necessary precautions against injury of adjacent structures by the

heat are, of course, carefully observed, not only liy applying the shield around the

clamp, but further enforced by putting protecting pads around the field of opera-

tion. The large broad Downes clamp should always be used in this operation, as

the smaller forceps is scarcely sufficient protection against bleeding, the narrow

ribbon often opening up directly after the clamp is removed and requiring ligation

of the bleeding vessels; while the larger broad ribbon rarely gives any trouble.

Careful attention should be given to the oiling of the clamp surfaces, as neglect in

this matter frequently causes a baking of the boiled tissues to its surfaces, thereby

preventing the formation of the desired ribbon and resulting in free hemorrhage.

If no bleeding is observed for a period of one minute, the stump can safely be dropped

and no fear of hemorrhage need disturb the mind of the operator. The pelvis is

now carefully cleaned out and packed off with gauze, another piece of gauze inserted

in the vagina completing the operation.

The most striking feature of the convalescence of the patient after the operation

is the entire absence of all pain, unless the vulva has been cauterized, an accident

which with proper precaution should not occur. The convalescence is most ideal

and cjuite a revelation to the operator whose experience in vaginal hysterectomy

has l^een limited to clamps or even ligatures.

The procedure just described has been considerably modified, as there seemed

no special advantage in amputating the cervix first by the Byrne method when it is
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intended to remove the uterus entirely. Now the cervix is only cureted with a

sharp spoon curet until all necrotic tissues are removed and the bleeding surfaces

cauterized sufficiently to control all oozing. By means of the cautery knife the

vagina is then incised entirely around the cervix, being careful to work in healthy

tissues at a considerable distance from the diseased area. While making traction

upon the cervix by means of strong volsellum forceps the dissection is carried up

carefully between the bladder and uterus until the peritoneum is reached, which

is opened by scissors. Posteriorly the same means are used to open Douglas' pouch,

and then the lateral vaginal attachments are burned through, always keeping the

knife at a dull heat to avoid oozing and to char the tissues as they are cut through.

The bladder is then widely separated from the uterus and broad ligaments by in-

serting the two index-fingers and making lateral traction. The fundus uteri is

then seized with volsellum forceps and dragged down into the vagina, while a

broad retractor in the hands of an assistant holds up the bladder against the sym-

physis pubis and well out of the way during the whole subsequent course of the

operation. Ordinary heavy clamps are then applied to the whole broad Hgament,

first on one side, two or three usually being required on each side; the same pro-

cedure is then repeated on the other side, and the entire uterus with appendages

removed. Thus far the operation is practically that of the old clamp method,

with the difference only that all incisions and dissections are made with the cautery

knife. After packing off the pelvic cavity very carefully with gauze pads, the upper

clamp is seized, the broad ligaments put on the stretch, and a Downes electrother-

mic clamp is applied externally to it and the tissues cooked until a good ribbon is

obtained. The Downes clamp is then removed and the ribbon cut through, re-

leasing that one clamp; the next is treated in the same way, until finally all the

clamps are removed and both ligaments have been thoroughly boiled by the electro-

thermic clamps. The sacro-uterine ligaments and the tissues posterior to the

uterus have, of course, also been included in the clamps and subjected to the cook-

ing process.

The application of the ordinary clamps and the removal of the uterus first

before resorting to Downes' instruments gives the operator this distinct advantage

—

that the field is under better view and control, and by using the clamps on the

broad ligaments as handles, he can expose a larger portion of the ligaments and

get a better bite with the Downes instruments than would be possible if he applied

the latter while the uterus is still in situ. Particularly is this the case with the base

of the hgaments or parametria, the extensive removal of which is of the greatest

importance for good results.

This does not complete the operation—in fact, it is at this stage that the Byrne

principle of thorough cauterization is apphed. While the broad ligaments and

parametria have already been subjected to an intense heat by the electrothermic

clamps, they are now, at least the lower portion of them which were attached to the

cervix, gently grasped with forceps and, after the surrounding structures have been

thoroughly protected with pads, completely seared and charred by the use of the
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dome-cautery. It will be seen, therefore, that not a single structure in this opera-

tion from which extension of the disease might occur escapes exposure to heat suf-

ficiently intense to insure destruction of all cancer elements, not only in the parts

directly treated, but probably for some distance beyond. Particularly are those

tissues, the parametria to which the disease elements are carried at its earliest stage,

subjected to this thorough and repeated cauterization for which Byrne so insist-

ently pleads as the best safeguard against a recurrence of the neoplasm. At no

stage of the operation could there be the least chance of implantation, as all the

cancer cells are no doubt destroyed by the heat within the field of operation, and

all avenues of absorption efl^ectually closed and seared by the boiling process and

finally the charring by the cautery.

The final steps of the operation, after thorough cleansing of the pelvic cavity

and vagina, are the grasping of the bladder peritoneum anteriorly and the perito-

neum of Douglas' pouch posteriorly, and uniting the two surfaces by a few catgut

sutures, closing the pelvic cavity, leaving sufficient space on either side along the

charred stumps of the parametria to insert an iodoform gauze drain. The vagina

is then lightly packed with iodoform gauze. The vaginal gauze is usually removed

on the second or third day, while the pelvic drains are left for four or five days.

The operation seems to the writer well fitted to take the place of Byrne's, be-

cause it conforms better to our modern views of the treatment of cancer, although

it still retains the feature to which Byrne has attributed so much importance and

for which he has argued on all occasions, namely, repeated and thorough cauteri-

zation. He has said on several occasions that it is immaterial in what manner the

diseased cervix is removed, provided the operator follows it up immediately by the

energetic and repeated application of the cautery. The Byrne operation thus

modified and extended should have very little mortality, and with care and proper

protection of the parts injuries of the bladder and other adjacent structures should

be rare.

To what extent this operation will improve the ultimate results over those

obtained by Byrne himself is a matter which the future must show.



CHAPTER XXIII.

VAGINAL HYSTERECTOMY.!

By Fkbnand Henhotin, M.D.

Definition.—Removal of the entire uterus, all incisions being made through the

vagina.

Historical.—The writings of Soranus, Aetius, and Paulus /Egineta allude to

extirpation of the uterus. The first case we find on record, however, is that of

Berengarius of Bologna, who in 1507 is reported to have made a partial vaginal

hysterectomy.

In 1560, Andreas A. Cruce, of Granada, Spain^ seems to have made the first

real total extirpation of the uterus for cancer. The manuscript describing his

method is to be found in the Berhn and Gottingen libraries.

In 1600, Schenk,^ of Grabenberg, collected and reported twenty-six cases,

mostly partial.

In 1675, Volkamer, of Nuremberg, successfully amputated a prolapsed uterus.

In 1700, John Slevogt,^ of Jena, related that partial or complete vaginal

hysterectomy had been performed by Bardol Widmann, Figuet, and others,

and BlasiusSn the same year mentioned a case and described the operation.

Following this came cases by Dietrich in 1745, and Carallini of Malta in 1768.

Lauvariol, quoted by Baudelocc(ue,^ was the first to perform the operation in France.

Baudelocque says he taught and described the method. From 1801 to 1816 he

performed twenty-three partial or total hysterectomies. The method of operating

which he taught was artificially to prolapse the uterus, amputate above the disease,

and in favorable cases to cut away the prolapsed organ and appendages.

In 1793 Osiander publicly described his method, but it would seem that he

did not operate personally until 1801. The publication of Osiander's method

and the success of his operation stirred the whole of Europe.

In 1794, Monteggia," of Leveno, was the first Italian to do hysterectomy.

In 1799, Alex. Hunter, of Dumbarton, Scotland, was the first in Scotland, and

in 1805 .Joseph Clarke,' of Dublin, was the first in Ireland to perform this operation.

' I wish to make acknowledgment of the assistance received from Drs. S. C. Stanton and C.
H. McKenna in the preparation of this chapter.

^ Schenck, Joannes: "Observationum medicarum, rarum, novarum," etc., Francofurti,
sumpt., J. Rhodii, 1600.

' Slevogt, J.: " (Pr.) de utero per sarcoma ex corpore protracto, et postmodum resecto,"
(Jenae) lit. Krebsianis (1700).

* Blasius, Gerardus: "Observationes medical rariores," Amstelodami, A. Wolfgang, 1676.

^ Baudelocque: Recueil Pcriodique de la Society de Medecine, Tome 4, 179S.

" Monteggia, G. B.: "Annotazioni pratiche sopra i mali venerei," Milano, G. Galeazzi, 1794.
" Clarke, Joseph: "Case of Successful Amputation of the Uterus," Edinburgh Med. Jour.,

1806, vol. ii, p. 419.
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Up to this time no definite operation was recognized, and undoubtedly many

of tliose mentioned were cases of procidentia or inversion, which were simply

ligated.

In ISIO, A^'risberg' delivered a dissertation on vaginal hysterectomy for the

prize offered by the Royal and Imperial Academy of Menna. He answered all

questions, which were carefulh' prepared, and thoroughly covered the whole sub-

ject of the carcinomatous uterus in a most masterful way.

In LSbJ, Langenl)eck " the elder, of Gottingen, performed the first delib-

erately planned vaginal hysterectomy in accordance with modern scientific

methods. He removed in its entirety a carcinomatous, prolapsed uterus, by a

process of enucleation, and tied all vessels with ligatiu'es. The patient recovered

and lived thirty years after the oj^eration.

In 1S27, Jules H. Hatin'* performed the operation, using a bivalve speculum

and a traction forceps of his own invention, the teeth of which grasped the inter-

nal as well as the external surface of the vaginal portion.

In 1S29, Recamier'' operated by his improved method, dividing the base of

the broad ligament and ligating the uterine artery, and Roux'' reported two cases

operated in the same way, all three being successful. In the same year Dubourg,

of Auteuil, a small town near Paris, extirpated an entire carcinomatous uterus.

He later emigrated to America, and settled in New Orleans, where he wrote a

little memoir entitled "Extirpation of the Uterus."

In 1835, Kilian,'^ of Bonn, cjuotes many cases of partial or total operations, and

in 1841 Portal, of Palermo, mentions successful removal of the uterus for some

sort of large tumor, the uterus being reported as deposited in the pathologic cabinet

of the University of Palermo.

In 1848, Alexander von Kister, of Kasan, Russia, reports having performed

seven successful total vaginal hysterectomies up to that time, he being the first to

do tlie operation in Russia. In the same year Dieffenbach, in his "Operative

Surgery," devoted an entire chapter to the " Exstirpatione der Gebarmutter,"

giving the various methods of operating up to that date.

In 1854, Reiche,' of Magdebin-g, reports seven total removals of the uterus for

fungous carcinoma, with fatal results in each case.

In 1875, Hennig, of Leipzig, recommended the vaginal method before the

' Wrisberg, H. A.: "Commcntatio de uteri mox postpartum naturalem resectione ncn

letliali," Gottingen, ex off. Dietericliiana, 1787.

^ Langenbeck, M. A.: "Dc totius uteri extirpatione," Gottingen, ex off. Dicterichiana, 1842.

^ Hatin, Jules: "Memoire sur un nou^'eau proced^ pour I'amputation du col de la matrice,

dans les affectiones cancereu.ses," Paris, B(5cliet, 1827.

'Recamier, ,J. C. A.: "Recherches sur le traitement du cancer," etc., Paris, Gaboii, 1829.

Recamier et Dubled: "Nouvcllcs extirpations de la matrice," Arcliiv. Generates de Medecine,

1830, vol. xxiii, p. W?,.

* "Observations d'extirpation de la matrice d'aprds la methode de M. le Professcur Recamier,"

Archiv. Gen. de Med., 1829, vol. xxi, p. 238.

« Kilian, H. F.: "Operationslehre fur Geburtshiilfe," Bonn, E. Weber, 18.35.

' Reiche, F.: "Exstirpatio uteri," Deutsche Klinik, 1854, Bd. vi, Nr. 4.S, S. 484.
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Association of Naturalists and Physicians, and exhibited a cancerous organ which

he had taken out by Sauter's^ method.

In 1878, the statistics of the result of Freund's ^ abdominal operation, based

upon the cases of Schroder,'* Billroth, Czerny,* and others, were published by

Rokitansky.'^ Of 95 patients operated on, 6.5 died by reason of the operation,

and of the remaining 30 not one escaped without a recurrence of the disease.

This induced many of his followers to abandon the operation. In the same year

Czerny, of Heidelberg, took up the old Sauter-Re'camier method of operation,

and on August 12th removed the uterus through the vagina, applying ligatures

to the severed vessels, his patient recovering. The example of Czerny in rehabili-

tating the old vaginal hysterectomy was soon followed by Schroder, Olshausen,

Martin," Billroth, Fritsch,' and others. The following year Billroth reported

seven cases with five recoveries, and Schroder eight operations with seven recov-

eries. In 1880 Freund himself, at the International Medical Congress in London,

compared the results of his operations with those done by the vaginal method,

and intimated his belief in the latter as the operation of the future. Meanwhile

Martin, of Berlin, had become one of the strongest advocates of the operation in

all cases of cancer of the uterus, and proclaimed that the immediate mortality in

the hands of experienced surgeons should not exceed 5 per cent. In the same year

Mikulicz, who had been a strong follower of Freund's method, began to follow

Czerny and Billroth, and reported five cases without a death, while Kaltenbach,'*

of Freiburg, reported a large number of successful cases.

In 1881, Olshausen" reported 6 successful cases of his own and collected in

the literature 41 others, with 29 recoveries. Three of the cases were not carcinoma.

' Sauter, J. N.: "Die ganzliche Exstirpation der carcinomatosen Gebarmutter," etc.,

Constanz, W. Wallis, 1882.

^ Freund, W. A.; "Zu meiner Methode der totalen Uteru-s-Exstirpation," Centralbl. f. Gyniik.,

1878, Nr. 12, S, 26.5.

^ Schroder : "Ueber totale Ex.stirpation des Uterus von der Scheide aus," Allgemeine Wiener
medizin. Zeitung, 1880, Bd. xxv, Nr. 40, S. 42.3. "Ueber totale Exstirpation des Uterus von
der Scheide aus," Archiv f. Gyniik., 1880, Bd, xvi, S. 479-481. "Totalexstirpation des Uterus
von der Scheide aus," Zeit. f. Geburtsh. u. Gynak., 1881, Bd. vi, S, 226. "Handbuch der
Krankheiten der weibUchen Gesclilechtsorgane," Leipzig, 1874, 1877, 1886, 1889, 1890.

* Czerny, V.: " Ueber die Ausrottung des Gebarmutterlvrebses," Wiener medizinische Woch-
enschr., 1879, S, 1171, 1198, 1227 u. 1279.

* Rokitansky, Karl V.: "Zur Totalexstirpation des karzinomatosen Uterus," Wiener medi-
zinische Presse, 1882, Bd. xxiii, No. 21, S. 6.56.

"Martin, A.: " Pathologic und Tlierapie der Frauen-Krankheiten, nach den in den Ferien-

eursen fiir Aerzte gehaltenen Vortriigen," Wien and Leipzig. "LTelier vaginale LTterusexstirpa,

tion," Berliner klin. Wochensch., 1881, Nr. 19, S. 261. "Ueber vaginale Uterusexstirpation,"

Centralbl. f. Gynak., 1881, Bd. v, Nr. 8, S. 189. "Zur Technik der vaginalen Uterusexstirpation,"

Centralbl. f. Gynak., 1881, Bd. v, Nr. 5, S. 99.

' Fritsch, Heinrich: "Zur Technik der Kolpohysterotomie," Centralbl. f. Gyniik., 188.3,

Nr. 37, S. 585.

' Kaltenbach, R.: "Amputatio uteri supravaginalis wegen Fibrom bei komplicirender

Schwangerschaft," Centralbl. f. Gynak., 1880, Bd. iv, Nr. 15, S. 345. "Ergebnisse der vaginalen

Totalexstirpation," etc., Zeitschr. f. Geburtsh. und Gyniik., 1894, Bd. xxx, S. 373.

" Olshausen, R.: "Weitere Erfolge der vaginalen Totalexstirpation des Uterus und Modifica-

tion der Technik," Archiv. f. Gyniik., 1882, "Bd. xx, S. 290. "Die abdominalen Myomopera-
tionen," Handbuch der Gyniik., Veit, 1897, Bd. ii, S. 607.
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In tlie same year Thomas Keith/ of Edinburgh, performed the operation in the

Edinlnirgh Infirmary, though he did not report it until ten years later.

By this time the operation of vaginal hysterectomy was growing rapidly in

favor throughout the surgical world, and foreign operators began to follow the

example of the great Germans. Practically all the work performed in Germany

was done for the removal of the inverted or of the carcinomatous uterus. Occa-

sionally, however, other pelvic affections, which involved the uterus, were treated

by hysterectomy, though the rule was always recognized that success was to be

expected only when the disease and the womb were small enough to allow of their

being drawn through the vulva and when they were reasonably free from adhesions.

These limitations to the operation, however, were removed, when from 1S83 to

1890 Pean" and the French siu'geons perfected the method of vaginal hysterectomy

by morcellement.

To Doyen' belongs the credit of initiating the classic method of hemisection,

which today is the most perfect way of performing the operation in septic cases.

SegondSmd Richelot,' of Paris, and .Jacobs," of Brussels, helped to make a most

brilliant record for these French innovations.

From 1882 to 189.5 the technic of aljdominal hysterectomy was greatly improved.

Transfixing pins and clamps and abdominal-stump fixations were gradually elimi-

nated, and the results obtained became so satisfactory that it was again proposed

that the abdominal should replace the vaginal operation, even for cancer. This

belief gained ground because the remote residts of vaginal hysterectomy were most

disappointing, although the primary mortality was constantly being lessened.

When the results obtained by Americans in abdominal hysterectomy became

' Keith, Thomas: "On Removal of the Uterus for Cancer," British Med. Jom'., Jan. 10, 1891,

vol. i, p. .58.

^ Pean: "De I'hysterectomie vaginale totale appliqu^e au traitement des tumeurs fibreuses

multiples de I'uterus; morcellement des tumeurs; pincement definitif des ligaments larges; absence

de fermeture du vagin," Gaz. des Hopitaux, 1886, lix, p. 9.50. "Du morcellement appliques a

I'ablation totale de I'uterus dans certains cas de tumeurs fibreuses et canc^reuses," Gaz. des

Hopitaux, 1886, lix, p. 65. "Ablation des tumeurs fibreuses ou myomes du corps de I'uterus

par la vole vaginale," Gaz. des Hopitaux, 1886, lix, p. 445. "Indications de la castration

uterine et de la castration ovarienne," Gaz. des Hopitaux, 1886, lix, p. 1170. "Traite d'hyster-

otomie, et d'hysterectoinie par la voie vaginale," Precede d'une preface de M. Pean, Paris, 1S89.

"Quelques consid^rationes sur le diagnostic et le traitement de certaines tumeurs de I'uterus

et de ses annexes par la voie vaginale," Gaz. des Hopitaux, 1891, Ixiv, p. 689. "De I'ablation

totale de I'uterus pour les grandes tumeurs fibreuses et fibro-cystiques de cet organe," Gaz.

des Hopitaux, 1892, Ixv, No. 66, p. 621. "De I'ablation des gros fibro-myomes interstitiels

du corps de I'uterus par la voie p^rin^o-vagino rectale," Annales de Gynec, 1894, vol. xli, p. 522.

"De I'intervention chirurgicale dans les petites tumeurs de I'ovaire et de I'uterus," Bulletin de

I'Academie de Medccine, 10 .Tuillet, 1883, p. 863. Congres Francais de Chirurgie, 1886, 2e

session, p. 388.

'Doyen, E.: "Tecluiique ChiruT'gicale," Paris, 1897.
I Segond, Paul: "Des plus gros fibromes jvisticiables de riiyst^rectomie vaginale," Ann. de

Gynec, 1895, vol. xliv, p. 328.

* Richelot, M. G.: "Hysterectomie vaginale suivie de mort," Bulletins et Mftnoires de

la Societ(5 de Chirurgie de Paris, 1885, new series, vol. xi, p. 746. "Sur le traitement des fibromes

ut(5rins par I'hysterectomie vaginale," L'Union M^dicale, 1893, 3d series, vol. Iv, No. 8, p. 85.

"Jacobs, Charles: "Die spaten Resultate der vaginalen Hysterektomie bei Affectionen der

Anhilnge im Vergleich zu denen der abdominalen beiderseitigen Ovario Salpingektomie," Cen-

tralbl. f. Gyniik., 1894, Nr. 18. "Indications for Total Castration by the Vagina," Trans. Amer.

Gynec. Soc, 1895, vol. xx, p. 194.
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evident, the latter procedure again came into vogue, and the old Freund method,

modified by Ries,' Clark," Werder,^ Wertheim,' and others, is now the choice of

many operators when patients are deemed strong enough to bear the operation.

The last historical item of interest concerning vaginal hysterectomy refers to the

presentation of what is known as the "paravaginal incision" as a valuable adjunct

to the proper performance of vaginal hysterectomy for malignant disease. This

method of operating was devised by Schuchardt ° in 1893, and allows of a very much

freer dissection of the parametrium, which is considered by most operators as the

most important factor in securing ultimate success. It has not as yet been sufficiently

adopted to allow of a definite opinion as to its probable value. Schuchardt him-

self, before his death, was said to have obtained 40 per cent, of permanent cures

(five years' basis), with 12.2 per cent, primary mortality. Schauta had only 11

per cent, primary mortality, and speaks of the method in the most favorable terms.

Regarding the primary mortality we may quote the following as applying to can-

cer of the cervix: Leopold" 5.7 per cent., Hofmeier' 10.S per cent.. Winter 7.5

per cent., Amann 4 per cent., Richelot 6.8 per cent., and Kiistner 1.8 per cent.

Olshausen had a mortality of 8 per cent, in all cases of vaginal extirpation for can-

cer, but was able to report a series of one hundred operations with only one death.

The ultimate results, on a five years' basis, of vaginal hysterectomy for carcinoma

of the cervix, by Schuchardt's method, are needed to determine the comparative

value of the abdominal and the vaginal operations.

THE HISTORY OF VAGINAL HYSTERECTOMY IN AMERICA.

The extraordinary success which they have had in abdominal surgery seems to

have made vaginal hysterectomy unpopular with many American surgeons.

The first vaginal hysterectomy of which we have any authenticated report was

performed INIay 1, 1829, by J. Warren," professor of anatomy and surgery at

Harvard University. It was performed as follows: He introduced into the vagina

the first two fingers of the left hand, and with the right directed a pointed hook,

' Ries, B.: "Eine neue Operationsmethode des Uteruscarcinoms," Zeit. f. Geburts. u.

Gynak., 189.5, Bd. .xxxii, S. 266.

^ Clark, J. G.: "A More Radical Method of Performing Hysterectomy for Cancer of the
Uterus," Johns Hopkins Hosp. Bui., 1895, Nos. 52, .5.3, p. 120.

^ Werder, X. 0.: "A New Operation for the Radical Treatment of Cancer of the Cervix,"

Amer. Jour. Obstet., 1898, vol. xxxii, p. 289.

* Wertheim, E.: "Ein neuer Beitrag zur Frage der Radikaloperation beim Uteruskrebs,"
Archiv f. Gyniik., Bd. bcv, 1902, S. 1.

' Schuchardt, Karl: "Ueber die paravaginale Methode der Exstirpatio uteri und ihre Ender-
folge beim Uteru-skrebs," Monatschr. f. Geburtsh. u. Gyniik., 1901, Bd. xiii, H. vi, S. 744.

* Leopold, G.: "Die operative Behandlung der Uterusmyome durch vaginale Enucleation,

Castration, Myomotomie und vaginale Totale.xstirpation," Archiv f. Gyniik., 1890, Bd. xxxviii,

S. 1. "Zur vaginalen Totalexstirpation des Uterus und der Adnexe wegen schwerer chron-
ischer Erkrankungen derselben," Archiv f. Gyniik., 1895, Bd. lii, S. 523.

' Hofmeier, M.: "Zur Statistik des Gebixrmutterkrebses und seiner operativen Behandlung,"
Zeitsch. f. Geburtsh. und Gyniik., 1884, Bd. x, S. 269. "Zur Behandlung und Heilung des
Carcinoma uteri," Sitzungsberichte der physikal.-medicin. Gesellschaft, Jahrg. 1890, S. 12.

'Warren, J.: "Extirpation of Cancer of the Uterus," Amer. Jour. Med. Sci., 1829, vol.

iv, p. 536.
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which was introduced into the cervix for the purpose of drawing down the uterus

as far into view as practicable; he then, with a scalpel in the right hand, made a

circular incision around the neck of the organ, removing this, and with it about

half of the body and a portion of the diseased vagina; a gush of arterial blood

came at that moment, but was soon checked. The whole hand was now introduced

and the remaining portion of the diseased tissue was removed with the assistance

of a hook and a pair of tonsil scissors. The patient died on the fourth day.

In 1S32, Herman and Werneberg, of Pittsburgh, Pa., removed nearly the whole

cancerous uterus with successful results, and in 1S34, John M. Esselman, of

Nashville, Tenn., removetl the inverted organ, also curing his patient. He repeated

this operation successfully in 184.3, this time removing an inverted fibroid uterus.

In 1S4S, A. ly. Peirson,^ of Salem, [Mass., removed quite a large portion of a

uterus, but this was in great measure accidental, as it happened during the exci-

sion of a polypus on an inverted uterus.

In 1S.50, Paul F. Eve,' of Nashville, Tenn., presented to C. D. ]Meigs, professor

of diseases of women and children in Jefferson INIedical College, Philadelphia,

a pathologic specimen, consisting of the uterus of a negro woman which he had

removed on April 16th of that year. A beautiful illustration of that specimen

shows it to have been a uterus affected with cauliflower excrescences of the cervix.

The patient died from recurrence of the disease three months later. The entire

uterus had been removed.

In 18.54, Geddings,^ of Charleston, professor of surgery in the Medical College

of the State of South Carolina, removed an inverted uterus below a controlling

ligature.

On May 11, 1877, E. Noeggerath,^ of New York, performed a complete,

definitely planned vaginal hysterectomy. The anterior and posterior fornices

Vi'ere divided with the galvanic cautery and the bladder and rectum wei-e separated

from the uterus, after which a gum-elastic catheter was introduced from before

backward and out of the posterior opening, and used as a carrier for the ecraseur

wire, which then separated the lateral attachments. This operation was really

the first deliberate hysterectomj- performed in accordance with modern methods.

Two more hysterectomies were done the same year, one by Janes, ° of Marshall,

111., and the other by L. C. Lane," of the ^Medical College of the Pacific, San Fran-

cisco. In 1880, Blake,' of Boston, reported a complete extirpation for inversion,

' Peirson, A. L.: "Potypus and Inversion of the Uterus— Ligature—Excision of a Large

Portion of tlie Uterus—Recovery," Amcr. Jour. Jled. Sci,, IS49, new series, vol. xvii, p. 339.

' Eve, Paul F.: "Case of Excision of the Uterus." Amer. .Tour. Med. Sci., 1850, vol. xx, p. 395.

' Geddings, E.: "Case of Total Inversion of the Uterus in which Extirpation of the Entire

Organ was Successfully Practised," Med. Examiner, 1854, vol. x, new series, p. 692.

* Noeggerath. E.: "Extirpation of the Uterus," N. Y. Med. Join-., 1877. vol. xxv, p. 635.

5 Janes, J. M.: "Amputation of the Uterus with the Right Ovary " Med. and Sm-g. Reporter,

1878, vol. xxxviii, p. 26.

"Lane, L. C: "Enucleation of the Uterus for the Cure of Epithelial Cancer," Pac. Med.

and Surg. Jour., 1878-70, new series, vol. xii. Doc, p. 319.

'Blake, John G.: "Cancer of the Cervix Uteri," Bost. Med. and Surg. Jour., 1881, vol.

civ, p. 339.
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and in 1S81, Clinton Gushing/ professor of gynecology in the Pacific Medical

College of San Francisco, reported another case operated by Lane's method.

The modern operation, however, was more fully introduced to the American

medical public through the masterly, classic article of Christian Fenger,^ read

before the Chicago Medical Society, November 7, 1881, and reported in the "Ameri-

can Journal of the Medical Sciences" in 1882. Fenger described his first case

in all its details; this was performed September 19, 1S81, and was a ligature opera-

tion, each broad ligament being gradually ligated from below upward, after the

usual opening of the anterior and posterior cul-de-sacs. Fenger insisted on the

necessity of closing the vaginal vault entirely and left a catheter in the bladder

and one in the rectum.

In 1883, AVilham H. Mays,^ of the University of California, reported a vaginal

hysterectomy done after Lane's method for epithelioma of the cervix, and in Novem-

ber of the same year WilHam C. Burke, Jr.,' of Norwalk, Conn., reported another

successful case to the New York Obstetrical Society. J. T. Stewart,'' of Peorial

111., reports a case of procidentia operated February 13, 1SS3, by vaginal removal

of the uterus, the operation being successful and the patient cured.

In 1886, Goodell,'' of Philadelphia, reported his second case of vaginal hyster-

ectomy. He used the ligature on both broad ligaments, and closed the vaginal

gap with wire sutures, leaving a small slit for drainage; but even then the propriety

of this operation was questioned by IMontgomery. All these operations were

performed for carcinoma, inversion, or procidentia.

The first vaginal hysterectomy for suppurative pelvic lesions was performed

in May, 1891, by the author, and was followed by a nine-day recovery. Vaginal

hysterectomy for complex and suppurative lesions did not at first meet with active

support; its first and most ardent supporter, after the author, was H. J. Boldt,'

of New York, who on ]\Iay.21, 1894, reported fourteen cases. One of these opera-

tions was done for puerperal sepsis, and was the first of that kind in this country.

' Gushing, Clinton: "Removal of the Entire Uterus for the Cure of Cancer of the Cervix,
with a Report of Two Cases," Amer. Jour. Med. Sci., 1882, vol. Ixxxiii, p. 421.

' Fenger, Christian: "The Total Extirpation of the Uterus through the Vagina," Amer.
Jour. Med. Sci., Jan., 18S2, Art. 1, p. 17.

' Mays, W. H.: "Case of Amputation of Cervix and Subserjuent Excision of Uterus through
the Vagina," Western Lancet, 18S3, vol. xii, No. 7, p. 289.

* Burke, W. C, Jr.: "Total Extirpation of the Uterus for Carcinoma," Med. Record, 1882,
vol. xii, p. 644.

* Stewart, J. T.: "Impregnation of a Completely Prolapsed Uterus—Abortion—Extirpation
of Uterus and Ovaries, with a Large Section of the Posterior Wall of the Vagina—Recovery,"
Med. Record, 1883, vol. xxiii, No. 26. p. 701. "Extirpation of the Uterus and Ovaries with
the Posterior Wall of the Vagina—Recovery," Peor. Med. Month., 1883-84, vol. iv, p. 49.

"Extirpation of Uterus and Ovaries." Trans. III. State Med. Soc, 1883, p. 192.

' Goodell, Wm.: Lecture: "Epithelioma of the Cervix in a Case of Prolapsus Uteri, Operation
for the Removal of the Growth, with Opening of Douglas' Cul-de-sac, and Completion of the
Operation by Removal of the Whole Womb," Bost. Med. and Surg. Jour., 1886, vol. cxiv,

No. 14, p. 313.

' Boldt, H, J.: "Vaginal Extirpation of the Uterus and Adnexa in Pelvic Suppuration and
Septic Puerperal Metritis and Peritonitis," Amer. Jour. Obstet., 1895, vol. xxxi, p. 1112.
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GENERAL CONSIDERATIONS.

Vaginal hysterectomy is a special method of technic for removal of the uterus,

the advantages of which can only be made manifest by restricting its application

to accord with reasonable indications.

The relative prognosis of vaginal and abdominal hysterectomy has heretofore

been practically the same, if we contrast the statistics of large series of cases presented

by operators who use one or the other method almost exclusively; but this does

not lessen the strength of the argument that when all surgeons are trained equally

in either operation, a proper selection of methods should result in a lower death-

rate. Moreover, very recent work seems to indicate that abdominal sepsis, the

one great danger of all intra-abdominal operations, may be almost entirely elimi-

nated after vaginal hysterectomy by employing drainage with the sitting (Fowler's)

position, to which after-treatment this operation can be so perfectly adapted.

The absence of visible scar, the lessened shock and mutilation, the practical

impossibility of the occurrence of hernia, and the stronger, quicker convalescence

after this operation, as compared with abdominal hysterectomy, would seem to

make its use almost imperative in properly selected cases; so that, broadly speaking,

we conclude that if a hysterectomy is practicable and equally indicated by either

route, the propriety of ever performing it from above is questionable. The choice,

however, is usually made by reason of the preference and personal experience of

the operator.

After carefully investigating the various general characteristics of a given case

and its pathologic indications, a surgeon accustomed to pelvic examinations may

usually determine, by simple bimanual palpation, the best method to employ in

operating, his decision being based upon the accessibihty and mobility of the uterus,

the thickness of the abdominal wall, the capacity of the pelvis, and the dilatability

of the vaginal outlet.

The most important contraindication to the performance of vaginal hysterec-

tomy lies in the presence of symptoms denoting abdominal disease above the

pelvis. The greater safety obtained in modern abdominal work, combined with

the knowledge that many pelvic troul)les are frequently caused or complicated

by diseases of organs higher up, has very properly popularized the suprapubic

incision, both for operation and exploration, to such an extent that the field for

vaginal celiotomy has materially diminished, until at last it has found its place

as a special method of technic, adapted to carefully selected cases, and in this

field it will prevail as one of the most admirable and life-saving procedures in the

practice of gynecology.

The following may be considered a reasonable statement of the indications

for vaginal hysterectomy

:

It is the operation of choice for:

1. llie removal of apparently normal uteri, where hysterectomy is adjudged

advisable. This dictum needs no argument to sustain it. The average patient
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is more quickly and better cured by the vaginal than by the abdominal method;

the operation is safer and the mental shock less severe. These cases are not

often met with in the practice of conscientious surgeons; almost all of them may

be classed as follows

:

(a) Neurasthenic and insane women in whom it is desired to arrest menstrua-

tion permanently for an ulterior effect;

(6) Patients suffering from irremediable, severe dysmenorrhea, or recurrent

hemorrhages, discharges, and pelvic pain, which have resisted all other forms of

treatment, and

(c) As a part of compound operations for procidentia.

2. Carcinoma of the uterus

:

(a) A¥hen the patient is old and obese, and the disease slow in progress and not

far advanced;

(6) When the disease is advanced and incurable, as a palhative measure to

lessen hemorrhage and discharge;

(c) When by reason of weakness or some comphcation it is considered that

the patient cannot bear a radical abdominal operation; and

(d) When the malignant process is limited to the body of the uterus, and the

latter is situated low down in the pelvis and is small enough to be removed through

the vagina without segmentation; as in certain cases of deciduoma malignum,

carcinoma and sarcoma of the fundus, etc.

The advisability of ever performing vaginal hysterectomy- for cancer seems

constantly to be questioned in these latter days, since the elaborate and compHcated

modern pelvic evisceration has come in vogue, but gradually surgeons are begin-

ning to realize that, after all, only very robust women, in whom the disease has

not made much headway, can withstand these formidable dissections. Therefore

many of us, some from mature reflection and others by reason of sad experience,

reserve the complete radical abdominal operation for very favorable, early cases,

and perform either vaginal or abdominal hysterectomies in a less radical but also

less dangerous manner.

This view of the whole subject has become acceptable as a result of much
careful observation by competent investigators, who report that more than one-

half of all cases of carcinoma of the uterus show no glandular metastasis ; that in a

large majority of cases when the lower accessible glands are involved, the upper,

inaccessible glands are also involved, and therefore the operation would be of no

avail, and that in practically all cases the parametrium with the cervix is the seat

of the disease. Therefore, in view of the danger of the very complete extirpation

as taught by .Jonnesco, Wertheim, W^erder, Ries, and others, it seems logical in

most cases to limit the operation to removal of the uterus with a vaginal cuff

and as much of the parametrium as possible; and as this can be done with less

risk, less danger of contamination, and better palliative results by way of the

vagina, vaginal hysterectomy will remain as the most available operation for car-

cinoma uteri.
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3. Fibroid uteri, which produce symptoms, iu married women or unmarried

women beyond thirty-five years of age, when the tumor is situated low down in

the pelvis and is not larger than two fists.

4. Gangrenous or infected uteri embedded in a conglomerate mass of suppu-

rative lesions of the adnexa, which are beyond conservative measures, as in

puerperal infection and chronic disseminated pelvic abscess.

5. Miscellaneous forms of pelvic disease, where experience has proved that

the operation is followed by cure, and where the danger of the operation is not out

of proportion to the danger of

the disease, as in aggravated

cases of metritis or in chronic

hydrosalpinx, with recurrent

painful paroxysms, certain

cases of tuberculous periton-

itis, etc.

The variation in the nature

of the different lesions which

are treated by vaginal hysterec-

tomy has brought about corresponding modifications in the technic of the

operation; these modifications are applicable to certain groups of cases and have

been especially devised for them. In the following pages four modifications

of the ])rimitive 'V'aginal hysterectom}' will be tlescribed and the special indication

for each form will be noted.

Fi<";. -358.

—

.Jackson Speculum.

Fig. 3.'i9.—Pryor's Wide Trowel.

Used with women who have large vulv:©.

VAGINAL ABLATION OF THE UTERUS BY HEMISECTION.

This is a form of hysterectomy perfected l)y Pryor.' It is indicated for the

removal of any non-cancerous uterus of about the normal size, and is especially

adapted to cases of

pelvic inflammatory

disease in which it is

desirable to remove

both the uterus and

the diseasetl append-

ages.

Pryor's ^ own descriptif)n of the operation is as follows : '

Appreciating the difficulty of ablation en masse in many cases, I have for several

years exclu.sively practised ablation by hemisection. I di\'ide my difficulties by

splitting the uterus, and it is the operation which I always employ. It is the opera-

' During the preparation of tlii.s work our lirilliant collaborator and my most e-steemcd friend.

Dr. Pryor, passed away. I take pleasure in presenting his description of vaginal hysterectomy

and ablation of the adnexa; by hemisection, not only out of regard for the work he has done for

this volume, but because I consider it the mo.st practical nietliod of doing the operation. It

refers especially to the proper treatment of non-malignant, suppurative, or puerperal cases.

'Piyor, Wm. R.: " The Technique of Vaginal Hysterectomy in Cases of Pelvic Inflamma-

tion," American Gynecology, vol. ii, No. 2, Feti., 1903, p. 102.
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If

Fig. 360.—Pi an'
Long Retr.actor.

Fig. .36L

—

Pryor's Retract-
I-NG GrOOVKD DiRI'XTOR.

Of great service with suft, fri-

able uteri.

lion of election in all cases, whether associated with fibroid degeneration or

not. By means of this procedure the

time consumed in operation i.s not

more than twenty minutes and the

operation is always complete.

The patient should be in the old

lithotomy po.sture, her legs flexed upon

the abdomen by Clover'.s crutch. She

should lie upon a tal;ile which will

allow the operator to lower the head

of the table so as to secure the

benefits of Trendelenburg's positioiL

After the operation is completed a

final inspection of the stumps is neces-

sary, during which the intestines will

not prolapse into the vagina, if the

head of the table is lowered.

The most important instruments

used in vaginal hysterectomy are the

Jackson speculum employed to retract

either anterior or posterior vaginal wall

(Fig. 3.58); Pean's long retractor (Fig.

360), which is straight, and Pryor's wide angled trowel (Fig. 3.59), especially valu-

able in women with large

vulvar orifices. Another

useful instrument is Pry-

or's retracting grooved

director (Fig. 361), which

is shown in actual use in

Fig. 37S. The ovaries

and uterine tuljes are

best handled with Luer's

polypus forceps (see Fig.

362).

A pair of stout bhmt

scissors (Fig. 363) are

necessary to separate the

tissues from the uterus as

well as to divide the uterus

itself.

In most cases the posterior crescentic incision is first made (see Figs. 364, 365),

then the one anterior to the cervix. Between the adjacent ends of these two cuts

I usually leave a small strip of vaginal skin. The incision outward from the sides

VOL. I.—49

Fig. 362.

—

Luer's Polypus Forceps.

The best for hokling the adiiexa.

Fig. 363.

—

Stout Blunt Scissors used in Vagin.al Hysterecto-mv.
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of the cervix (S^gond's) and along the anterior vaginal wall (Diihrssen's)' or down

the posterior wall (Henrotin's) I seklom employ, and when either is used it is in

case there is much contraction about the vault of the vagina due to connective

tissue. Henrotin's cut I also use in cases having deep peritoneal pouches, so that

the lowest point of these may be drained. The incisions are preferably made with

stout scissors. The use of the cautery knife is entirely unnecessary and often

consumes valuable time. After the posterior cul-de-sac is entered, a methodic ex-

amination of the pelvic contents is made. In efl'ecting an entrance into the pouch

of Douglas some difficulty may be experienced. In all cases the vaginal skin is

rea(hly incised, and upon holding down the posterior flap the loose connective

tissue underlying the peritoneum comes

into view. The operator holds the cer-

vix l)y stout three-pronged forceps and

attempts to enter Douglas' pouch by

means of his finger. He may be dis-

f I

A

Fig- 3fi4.

A, Shows the cervix exposed by anterior and pos-

terior retractors and the place for tlie incision marked

by a cross; B, the arrow shows the direction and posi-

tion in wlricli to open the posterior cul-de-sac.

appointed to find that the peritoneum is unusually thickened and stout and merely

rips up from the posterior surface of the uterus before the advancing finger.

When this occurs, the incision should be freely exposed and the peritoneum pulled

down by a tenaculum and incised (Figs. 365, 366).

Beginners in this line of work may be undecided whether the presenting part

is the rectum or thickened peritoneum. In all cases a small amount of serous fluid

is found in the pouch of Douglas, and this will show through the peritoneum when

the latter has been thinned by the dissection. There are, however, cases in which

the posterior peritoneal pouch cannot be entered. In case an ectopic gestation

' DuhrsKcn, A.: "Ucber eine neue Methodo der Laparotomie (vaginale Coeliotomie),"

Berliner klinische Wochenselir., 189t, Nr. 29, S. 67.3.
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has ruptured between the folds of the broad ligament, it may dissect the perito-

neum up from the pelvic floor and from in front of the rectum. Again, a retro-

peritoneal fibromyoma may lift the posterior peritoneum out of reach. In the for-

mer case the adnexa can be examined only after the bladder has been separated

from the uterus; and in the latter the removal of the fibroid nodule will produce

the desired breach into the peritoneal cavity. The posterior peritoneal pouch is

readily entered either by simply incising the vagina and pushing the finger through

the peritoneum or by the use of mouse-toothed forceps and scissors. The advan-

tage is with the former method, as by means of the finger every step of the dissec-

tion can be felt. After exploration, if it is decided to proceed with the operation,

the incision is extended laterally and

:
the opening is thoroughly stretched

(Fig. 307). All adhesions posterior to

the uterus along the middle line are

J^d-Ler^fd.

Fig. 365.

—

The Vaginal Fornix Cut through, the
Bulging Peritoneum is Next Incised, Open-
ing THE Posterior Cul-de-sac.

Fig. 366.

—

The Peritoneum at the Side Pulled
Down for Incision in Enlarging the Opening
I.N the Po-stkrior Cul-de-.sac.

severed by the examining finger up to the fundus. No attempt is made to further

separate the adherent organs at this stage. It cannot now be properly done and

is a waste of time.

In case the patient has no disease other than a retroflexion, the incision in the

vaginal posterior forni.x should then be closed as in Figs. 308 and 369, leaving an

opening in the middle large enough to accommodate a small drain (see Fig. 370, a);

beneath this drain a firm pack, b, is inserted in layers, filling up the vaginal vault.

Underneath this, again, a roll of gauze (Fig. 370, c) is placed in the manner shown,

serving to complete the column which holds the cervix high up posteriorly and the
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fundus forward. After seven days the pack is removed and another is inserted.

A supportinjij tamponade is used for six weeks, after which a cradle pessary is in-

serted (see Fig. 371).

jFig. 367.

—

The Po.sTEnion Cul-de-sac Opened and the Tissues at the Vaginal Vault Widely Separated
Out to the Bases of Both Broad Li(iAMi;xTS.

It is not always necessary to take the uterus out, and occasionally a surgeon will

he rewarded by finding, as in Fig. .372, a small uterine polyp whose removal will en-

tirely relieve the troidjlesoine hemorrhage from which the patient has been suffering.
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Again, if after hemisection a small fihroifl is found like that shown in Fig. 373,

the operator after removal of the tumor then proceeds to close the uterine wound

by a series of interrupted sutures and concludes a conservative operation.

It is more difficult to separate the

bladder from the uterus. In certain

cases I derive great assistance from

my intrauterine traction forceps,

which not only furnish a means of

fixing a soft and small uterus, but

also greatly aid the surgeon in dif-

ferentiating the uterine from the vesi-

cal tissues. If the anterior tissues

are severed too close to the external

opening of the cervix, the dissection

will be most difficult; but if made

where the cervix joins the vagina, it

will proceed with ease through the

loose reticulated tissue which lies be-

tween the liladder and the uterus.

Drawing down the uterus and hold-

ing up the bladder, the anterior cer-

vicovaginal juncture is severed by

means of the scissors (Fig. 374). This

cut is not to be made close to the ex-

ternal OS, but is above the dense cer-

vical structure and in the loose pericervical tissue. The fold at which the in-

cision is made is easily seen when the uterus is shoved up. The incision is

carried out laterally, following the contour of the cervix toward the pos-

terior cut, but stops one-eighth of an inch from it

on either side.

There are several ways in which the separation

of the bladder from the uterus is begun. Either the

assistant digs the short narrow Jackson retractor into

the anterior cut with the edge planted hard against

the cervix while the operator rotates the uterus and

determines accurately the loose tissue between the

uterus and the bladder, which he snips with scissors,

or the edge of the closed scissors is laid in the

cut and the tissues are shoved up by it in much

the same way as a periosteum elevator is employed (Fig. 375). As this is

done, the retractor draws the bladder further and further upward. In

most cases but a moment is consumed in peehng the bladder up as high

as the level of the internal os, and after that the fingers are employed to

Fig. 368.

—

The Two Sutures Uxitixg the Vaginal
Walls at the Vault on Either Side.

Fig. 369.—The Appeahance of the
Wound after Tying the Two
Sutures, Leaving a Central
Opening for a Drain.
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complete the dissection. The dorsum of the finger is upward and the actual

separation is efi^ected by a sort of rubbing motion of the palmar surface; the blad-

der is rubbed off until the peritoneum is reached, when the vesicovaginal pouch

is opened. Here, as posteriorly, the peritoneum may be found so thick as simply

to peel up ahead of the entering finger. This can readily be determined and then

the peritoneum is to be pulled down and cut l)y scissors. As a posterior retractor

I employ the short, broad speculum of Jackson and a somewhat narrower instru-

ment to hold up the anterior vaginal wall. Up to this stage the operator has made

no attempt to separate more adhesions than will enable him to feel and, if neces-

sary, to see the adne.xa, or only sufficiently to determine the necessity for a radical

Fir 370 —Pr^or ^ OprnA.TioN roR Retroflexion.

Shows the uterus thrust up into anteposition. The gauze roll, a, projects into and drains the peritoneum.

The cervix rests on b, while the roll c holds up the pack above it in the form of a stout column which serves to

keep the cervix back.

operation. No attempt so far has been made to liberate the adnexa for removal.

Upon the posterior vaginal wall a small artery, the azygos, has been cut, but except

in puerperal and fibroid cases, is not sufficiently important to require even forci-

pressure. If desired, it may be readily secured. I have noticed very frequently,

as I peel up the bladder, that a substantial vessel extends obhquely across the ante-

rior face of the cervix from one uterine artery to anastomose with the inferior vesi-

cal; and, while I have never kept count of the side from which it springs, the fact

has been impressed upon me that it most always arises from the left uterine artery.

This aberrant trunk is very large in women who have been recently delivered

and in fibroid cases. In all cases it should be secured and tied. After the opera-
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tor has opened the posterior and anterior pouches of peritoneum, the incisions

should be spread laterally. The posterior is so treated by means of the two

index-fingers, while one finger will suffice to push the bladder from the sides of

the uterus as well as the front (Fig. 367). This is done to make the rents

in the peritoneum of equal size with the incisions in the vaginal skin. If the intes-

tines tend to prolapse into the vagina, this may be prevented by introducing small

gauze pads to which are securely attached stout linen lines, that they may be

recovered, or by dropping the head of the table so that the diaphragmatic force

will be overcome.

Hemisedion.—This is an invariable, not an occasional, step in the operation.

After the anterior peritoneal pouch has been opened, two pairs of bullet forceps,

or vulsellfe, are made to grasp the angles of the external os and the

cervix is drawn down, while the anterior retractor is used to

hold the bladder up out of the way. A blunt sound .-^^

is introduced to determine the direction and

shape of the uterine cavity and the (

splits the anterior face of the cervi>

scissors as high up as he

can see it (Fig. 377).

This will usually be up

to the line of peritoneal

reflection. While the as-

sistants evert the edges

of the severed cervix

by rotating the forceps

slightly outward, the op-

erator seizes the cervix

upon each side of the

apex of the cut and for-

cibly draws downward

and outward. It will

now be seen that a por-

tion of the anterior face

of the uterus appears covered by peritoneum. This is split in the median

line, its sides grasped by heavy toothed forceps as before, and more of

the uterus pulled down beneath the bladder (Fig. 378). About three steps in

this splitting of the anterior uterine wall will suffice, when the cornua uteri will

appear beneath the anterior incision, often somewhat abruptly. The operator

now runs his finger up behind the uterus, keeping in the middle Hne until he

can see or feel its tip above the fundus. Withdrawing the finger, a retracting

grooved director which I devised for this purpose is passed up until it shows be-

neath the anterior retractor (Fig. 378). The posterior retractor is then with-

drawn. This grooved director is used not only to push back the perineum, but also

Fig. 37L

—

The Cradle Pessary in its Relation to Bladder and Cervix
Holding the L^terus up in Anteposition after the Removal of

the P.ack.
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Fig. 372.

—

Case Cured by Coxserv.\ti\-e

Hemlsection of Anterior Uteri.\e

W.\EL AFTER ThREE YeARS' Al.MOST

CoNTixFors Hemorrh.^gk.

Poh'P uiufi.^ci>vered during tlii-ee cuTet-

ings. (I actual ^ize.)

to draw the uterus forward. It i.s therefore particuhTrly u.seful in large, soft uteri,

the tissues of which tear under the toothed for-

ceps. Into this director a bistoury or a pair of

straight scissors is introchiced and the posterior

wall of the uterus is cut through. The uterus is

now halved. The moment the uterus is split in

two the bilateral fixity is done away with, and

upon each side at least part, the uterine, of the

mass becomes freely movable. The operator

therefore has to deal with movable halves of the

uterus, attached to which are the corresponding

adnexa adherent to the broad ligaments or pelvic

wall. Furthermore, the uterus, which up to this

point has blocked the entrance to the pelvis, is no

longer a hindrance. The right half is released

from the forceps and is shoved up into the pelvis,

and all retractors are withdrawn. Did I not leave

a narrow strip of vaginal mucosa upon each side,

when I shove up this half of the uterus, the uterine

artery would he torn from its lied and its branches

to the cervix broken. The operator then pulls the

left half of the uterus out of the vulva and introduces his left hand up to the thumb

into the vagina. This enables him to

manipulate the higher adhesions per-

fectly. If he feels that the omentum or

intestines are attached to the uterus or

adnexa, he can introduce retractors and

separate tlie adhesions under the guidance

of the eye Whenever a tuborectal fistula

is known to exist, that tube is handled

last. After the left tube and ovary are

rendered so movable that they can be

l)rought beneath the bladder and into the

vagina, these are released and with the

attached half of the uterus are returned

into the pelvis. The right half of the

uterus is now drawn down and its ad-

herent adnexa liberated by the right

hand introduced as was the left. If the

vulva is contracted by the formation of

connective tissue, as in some old cases y^^. 37.3.—Typical Case for Conservative .-Vn-

and in women past the menopause, it
terior Uterine Waee Hemisection.

. Ill ^^^^ small tumor is a pure fibroma which occasioned

maybe necessary to hlbncate the hand excruciating dysmenorrhea. (;; actual size.)



VAGINAL ABLATION OF THE UTERUS BY HEMISECTION. 777

with boroglycerid or sterile vaselin before it can be introduced. I have never

found it necessary to split the perineum. Were I unable to make a complete opera-

tion without doing so, I would abandon it and perform laparotomy. Neither is it

necessary to pass a bougie into the rectum. In fact, doing so conduces to its injury.

All the tissues should be movable. After both sets of adnexa have been rendered

movable, hemostasis is done. Up to this point the operator has not attempted

hemostasis, but has bent all his energies to liberating the organs to be removed.

So long as the uterus was pulled down the bleeding was trivial, but when one half

is shoved up and during the liberation of

the adnexa the Ijleeding is free. If the

surgeon stands in ignorance of its cause

and in fear of its importance and puts

on forceps before the adnexa are liber-

ated, he will probably find that he will

be unable to secure the ovarian arteries

outside the ovaries and will be compelled

to content himself with an incomplete

operation. As the operation was first

done here it proceeded under prelimin-

ary hemostasis, the uterine arteries and

then the broad ligaments being clamped

and serially severed. It was no unusual

thing to see patients with eight or more

pairs of forceps sticking in the vagina

and large portions of diseased adnexa

left high in the pelvis. Rarely, very

rarely, is a quarter of an hour needed

to release and remove the tissues under

a complete hemostasis. During this

time the bleeding is parenchymatous

only. The same manual dexterity which

will enable the operator to free a pus

focus from the iliac vessels through an

abdominal incision, will more easily accomplish the same maneuver through the

vagina. A forceps is first applied to an ovarian artery. One-half of the uterus is

pulled out of the vagina and its adnexa brought forward. .No retractors are neces-

sary. The forefinger upon one side of the broad ligament and the middle finger

upon the other, while the thumb powerfully doubles the uterus and holds the adnexa,

converts the entire mass into a pedunculated one and the forceps is applied from

above downward (Fig. 379) . This forceps grasps the top of the broad ligament and

the round ligament. It is locked and its handles removed. The tissues are cut to

its ends and another forceps applied to the rest of the tissues, including the uterine

artery; this is passed either from above downward or from below upward, close

Fig. 374.

—

Thi. I^CISION Antiorior to the Cervix.
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to the cervix as may be most convenient (Fig. 380); the points of the two forceps

lap; the one on the uterine artery being external to the one on the ovarian artery

when put on from below or internal when applied from above. In this way split-

ting of the broad ligament is avoided and when the upper forceps is dropped, it

will lie alongside the lower; by this means also the upper part of the broad ligament is

folded over the forceps on the uterine artery and the latter one is kept from touching

the bladder. Further, the weight of the upper forceps positively keeps the ovarian

artery stump on a level with the uterine and at the vaginal vault (Figs. 381, 382).

The left half of the uterus is cut

removed, together with

nexa; the other half of

with its adnexa are

ted. In case there is

room, the forceps may
to the left broad liga-

that half of the uterus

a cut away before the

is freed. Anterior and

posterior re-

tractors are then

introduced and

lateral blades

used to hold

back the for-

ceps and their

stumps. Several

gauze pads are

passed into the

pelvis to take

up blood and

discharges. The

operator then

makes a careful

inspection of the

stumps to iden-

tify the four cardinal vessels and to assure himself that there is no bleeding.

The dressings are then made. In this more than in any other regard does my
technic differ from that of the French surgeons. I have classified this operation

as the formation of foin- stumps or pedicles which will slough and which must

therefore be treated extraperitoneally. And the dressings must be so adjusted

as to maintain the stumps outside the pelvis and in the vagina after the forceps are

removed. Furthermore, this pelvic Mikuhcz must be sufficient to isolate the field

of operation from the peritoneal cavity and to absorb all discharges. Repeated

Fig. 375.

—

Detachment of the Bladder from the Cervix j Uterus by Means
OF THE Closed Scissors Pushing up the Bladder.
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examinations have shown that the dressing also destroys all cocci, a matter of great

importance in streptococcus infection, in which not only the uterus and adnexa

are involved, but the retroperitoneal tissues as well. The dressings are applied

in the following manner. I use Pean's narrow retractor to draw down the peri-

neum and vagina and my narrow trowel to lift the anterior vaginal wall. The
gauze pads are removed. The for-

ceps are all drawn down carefully

until their stumps are in the vagina.

While holding each set in this posi-

tion, a piece of iodoform gauze is ad-

justed between the forceps and the

vagina, and by means of a long nar-

row retractor these two forceps are

held firmly against the side of the

vagina. The same is done upon the

other side. Then, between the for-

ceps so held, I introduce enough

folded strips of iodoform gauze to

create a stout bilateral pressure.

The gauze between the forceps ex-

tends just above the tips, and in ap-

plying it the operator should see that

at no point does a forceps touch the

soft parts, particularly the intestine

or the bladder (Fig. .383). A self-

retaining catheter is now introduced;

and the sphincter ani is dilated. This

is done to lessen spasm of the levator

ani, the sphincter's opposing muscle.

I remove the forceps in forty-eight

hours, and six hours later wash out

the bladder and remove the catheter.

The final outcome is an insignifi-

cant scar in the vaginal vault (Fig.

384).

I am frequently asked what posi-

tion the ureters assume during this

operation. I have determined this by repeated dissections. As stated, the operator

should see that the bladder is entirely freed from attachment to the uterus. The rela-

tion of the ureter to the cervix is greatly modified by the hemisection. In applying

the forceps to the uterine artery, the cervix is sharply drawn to the opposite side.

This straightens out the curved part of the uterine artery and markedly increases

the distance between the cervix and the point at which the uterine artery is in rela-

FiG. 376.

—

Bisection of the Uterus on its Anterior
Face.

The bladder is held up and out of the way by the retractor.
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tion with the ureter. It will be noticed that no retractors are employed during this

stage of the operation. They are only in the operator's way.

VAGINAL HYSTERECTOMY BY HEMISECTION AND MORCELLEMENT.

This is an operation designed for the purpose of removing an enlarged uterus

the seat of fibroid tumor or other benign growth.

The operation is performed by a combination of hemisection and morcelle-

ment, that is, sectional removal of the center

of the growth or of the uterus. The prim-

ary steps of the operation are the same as

just described, except that, in many in-

stances, the operator is not able to dissect

upward and enter the free cavity, either

anteriorly or posteriorly. It is important,

just preceding the operation, to determine

very definitely the exact topography of the

tumor and its exact relation to the uterine

cavity, the bladder, and the rectum, and the

perfection, rapidity, and safety of the pro-

cedure will depend to a great degree upon

these relations being constantly borne in

mind. To secure the necessary knowledge,

the use of the sound is practically indispen-

sable, and the uterine, vesical, and rectal

cavities should be carefully explored.

A grasp is secured upon each lateral

angle of the cervix, and the anterior and

posterior incisions made through the vaginal

wall, as already described. The bladder in

front and rectum behind are then dissected

off from the tumor as high up as practicable.

The direct, perpendicular incision of the an-

terior uterine wall is now l)egun and car-

ried upward as far as is considered safe.

When the cervix is in the posterior part of

the vagina, and it has been ascertained that

the tumor is anterior to the uterine cavity,

the anterior wall of the uterus should be

incised, but when the cervix is forward or behind the pubis and the tumor behind

the cavity, the posterior lip and wall are cut. In the first variety, great care must

he taken to avoid the bladder, and in the latter, the rectum. A second pair of

traction forceps is placed on the upper edges of the incision, either in front or back,

Fig. 377.

—

The Uterus is again Grasped hy
Forceps and Drawn further Down and
Bisected as Far up as the Peritoneal
Reflection.
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and renewed careful traction with cautious finger dissection usually results in bring-

ing the whole mass lower down. This procedure is repeated until the body of

the uterus is visible at the bottom of the vagina. This first part of the operation

is often very arduous and its progress tedious, but practically never impossible.

The important feature is al-

ways to cut in the middle line

and never to cut until certain

that the bladder or rectimi is

pushed away beyond the in-

tended scope of the incision.

When a space half an inch

wide and one inch long, above

the internal os, can be cleared

on the body of the uterus, the

morcellement may begin.

This procedure implies the

excision of a section of one or

the other edge of the central

cut, with a view to lessen the

transverse diameter of the

whole mass. Its exact shape

is really of little moment, pro-

vided that its general direction

is centrally perpendicular to the

sides of the pelvis. Various

ingenious instruments have

been devised to cut conical

sections, and knives of all varie-

ties have been recommended,

but a long-handled, straight

bistoury and sharp-pointed,

heavy scissors (Fig. 385) will

succeed in all cases. As soon

as a longitudinal section in the

body of the uterus, no matter

how small, has been removed,

without injuring the neighbor-

ing organ, there is really no excuse for failure. The edges of the cut made give

a new and firm hold for other forceps, and by continuous traction, an adjoining

part of the mass, at least equal to that which has been already removed, can cer-

tainly be drawn into the field of vision. The excision of this will probably double

the space at the disposal of the operator. If the operation is on a fibroid uterus,

as soon as a small space on the anterior or posterior wall of the uterus has been

378.

—

The Uterus is now Completkly Bisected on its

Anterior Face and Held Forward by Pryor's CxjrvedRe-
THACTiNt: Grooved Instrument; at the Same Time it is

Held Widely- Open hy the Forci-ips at the Side as the
Last Fibers above are Divided.
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jfained, hy deepening the incision and forcibly everting its edges, a glimpse

will soon be caught of the white, glistening capsule of the fibroid. It may
be a small

nodule, in

which case a

double tena-

culum usually

can be forced

between the

edges of the

uterine inci-

sion, the no-

dule seized,

and, by a ro-

tary motion,

shelled out of

its bed. Or,

if it be too

arge, a thin

ongitudin-

slice or

wedge-shaped

piece may be

excised, which

will make
room for the

1 emo^ al of a

similar por-

FiG. 379.

—

Tut, Utert^r HAViNf; Bkicn Completely Bisected in its Posterior as Well as its Anterior Walu
IS No\\' Removed U^'E Half at a Time. The Forceps above Control the O^'arian Vessels.



VAGINAL HYSTERECTOMY BY' HEMISECTION AND MORCELLEMENT. 783

Fig. 380.—a Second Pair of Forceps with Detachable Handles Applied Lower Down the Broad Liga*
MENT as the Half of the Uterus is Removed.
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tioii from the adjoining tissues wliicli replace it when tlownward traction is con-

tinued.

The whole process is one of decentralization, and its continuation will eventually

diminish the lateral dimensions until the whole

mass is decreased in size sufficiently to engage in

the vagina. With due care there is practically no

hemorrhage; the traction on the cervix being con-

tinuous, lateral pressure on the pelvic wall pre-

vents any bleeding from the small vessels distrib-

uted along the central lines of incision. At least

foiu' forceps should always be applied to the in-

cision: two, the original ones, on the cervix, and

two near the top. Traction should be continuous,

and no portion should be entirely removed until a

volsellum has been fixed on the immediately ad-

joining edge of the cut, to prevent that edge, with

the uterus, from receding in the pelvis. Six or

eight traction forceps or volsella should be on

hand at every operation. Xo hemostasis is neces-

sary until latei', after the timior has been removed

and the fundus of the uterus has l)een delivered

in the vagina.

Fi. 3Sl.

—

The Forceps on the Uterixe
Artery Has Been Placed erom
Below, while that o^' the Oyariax
Artery Has Been Pj.aced from
AhovI': {PTj-(jr).

It will be noticed that the i:)oint3 lap. A large tumor may be removed piecemeal in

this way, without opening the peritoneal cavity at

all, idthough usualh', as the anterior or

posterior incision is prolonged, the cul-

de-sacs are encountered and opened.

Safety demands that the bladder and

rectum be constantly kept out of the

operating field l)y retractors, and that all

dissections to gain room be made with

the finger or the flat side of a blunt-end

scissors, ciu'ved on the flat, and that the

separation of adjoining structures and

adhesions l)e made very closely against

the tumor.

If median hemisection and slicing of

the tumor and uterus have been begun

on the posterior wall, it is advisal)le, as

soon as sufficient of the tumor contents

have l)een removed, to allow the anterior

uterine wall to be draa'g'ed down in the

field, also to split the wall, because the upper part of the mass often may be attacked

3S2.

—

After the Forceps are Applied and

Droppkd Down, the Upper Forceps on the

Ovarian Artery Drags Down the Broad Liga-

ment so that it is Folded Over the Lower
Forceps on thh Uterine Artery (Pryor).
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from the interior of the uterine cavity through the anterior surface of the posterior

wall, and the procedure thereby rendered much easier, as the parts are more

accessible. As soon as either cul-de-sac is opened, the traction is shghtly relaxed,

the finger is introduced into the general cavity, and the exact location of the mass

ascertained, while at the same

time all intra-abdominal ad-

hesions are removed by sweep-

ing the fingers in all directions,

keeping in constant and very

close contact with the wall of

the tumor or the uterus. When
enough has been removed, the

sides collapse by reason of the

traction and the uterus and

remnants of the tumor are

extruded into the vagina, after

which the remainder of the

operation is simple and done

on the lines heretofore sug-

gested.

No time must be lost, how-

ever, for the lateral pressure

on the vessels has now been

removed, and although no

large vessels have been cut at

the sides of the uterus, profuse

hemorrhage may take place

from the vessels opening on

the inner wall of the bed of

the tumor. Clamps may be

placed on either side of the

uterus, the upper ovarian

clamps being placed either

distal or proximal to the ad-

nexa, according to the desire

of the operator, as some sur-

geons wish to preserve the

ovaries. It is the writer's

opinion that the oviducts

should invariably be removed in hysterectomy, and he also removes the ovaries

unless special objection is made by the patient. In spite of the opinion to the

contrary expressed by some good surgeons, the writer's experience tends to demon-

strate that, with removal of the ovaries, recovery is more complete, and he is

VOL. I.—50

ff. S^cI-^st:

Fig. 38-3.

—

Both Broad Ligaments Have Been Controlled and
THE Clampr Enveloped in an Iodoform Gaxjze Roll, and a

Self-retaining Catheter Drains the Bladder.
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furthermore convinced that retained ovaries and tubes occasionally become the

seat of pathologic conditions which recjuire their subsequent removal.

Vaginal removal of a fibroid uterus in properly selected cases is an ideal opera-

tion, a source of the greatest gratification both to patient and surgeon. It is a

mistake to suppose that a predetermined vaginal hysterectomy for fibroid tumor

precludes all conservatism. It frecjuently happens that quite large tumors may
be removed per vaginam by hemisection and morcellement, the uterus being so

slightly injured that it may be repaired by stitches. The operation thus becomes

one of ideal conservatism.

VAGINAL HYSTERECTOMY BY MEANS OF THE CAUTERY KNIFE.

This is the preferable form of radical vaginal operation for cancer. The first

steps of the operation differ slightly according to the position of the cancer.

Fig. 3S4.

—

The Vaginal Vault Showing the Insignificant Scar Left after Recovery.

Carcinoma of the Body.—If the tumor is corporeal, the uterine cavity is cu-

reted and packed with gauze, and the cervical canal is closed by sutures, the ends of

which are left long, so that they may be used as tractors. The cervix is now drawn

downward, and with the vaginal vault fully exposed, and the vaginal walls protected

by means of retractors, the usual posterior and anterior colpotomy incisions are

made, as noted already by Pryor (pages 771-777). The thermocautery or

the electrothermic cautery knife is employed in making these incisions through

the vaginal vault. No more than dull heat is used and the current is not turned

on until the blade is in contact with the vaginal mucosa. After cutting through

the vaginal wall, the dissection is continued posteriorly with the finger until the
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-Sharp, Heavy Scissors, Especially Useful in Morcella-
TION.

Eitlier point can be driven in the tissues, however hard.

peritoneum of Douglas' pouch i.s exposed. This is snipped with a scissors to

the full width of the posterior incision. The posterior layer of the peritoneum is

now sewed to the cut margin of the posterior vaginal wall with a running catgut

suture, in order to control the oozing which is apt to occur if this measure is not

taken. The bladder is separated from the cervix anteriorly by means of the finger

or a blunt dissector, and the uterovesical pouch is opened either by tearing through

the peritoneum or snipping

it with a scissors. The an-

terior peritoneal opening

is broadened to the full ex-

tent of the vaginal incision

by introducing the fore-

fingers into the vesico-

uterine pouch and separat-

ing them to either side.

The anterior surface of

the uterus is now caught with a tenaculum (or by a series of tenacula) as high up

as possible, and by means of traction upon the instrument and manipulations with

the fingers the fundus is turned out through the anterior colpotomy incision into

the vagina. The adnexa are now delivered first on one side and then on the

other. Clamps are applied to the broad ligament from above downward outside

the ovary. It is advisable to use two clamps—one for the ovarian vessels and

one for the ve.ssels of the round

ligaments. The broad liga-

ment is divided to the inner

side of the clamps, directing

the incision toward the neck

of the uterus. When this is

reached, the uterine vessels

are clamped from above down-

ward and as close to the cer-

vix as possible. The clamps

should not include the bridsre

of vaginal tissue between the

ends of the anterior and the

posterior incisions. The lateral

connection of the cervix is now

cut through. The opposite broad ligament is now clamped and cut in a similar

manner, thus freeing the uterus. After the uterus and adnexa have been extirpated,

the stumps of the broad ligaments are seared with the cautery, and ligatures are

applied to them outside the clamps, which are then removed.

The pelvis is now sponged clean, oozing points are controlled by means of liga-

tures or the cautery, or by both ; and the margins of the anterior and the posterior

Fig. 385. - Carcinoma Uteri.

Patient in perfect health seven years after vaginal hysterectomy.

Specimen opened to show disease.
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vaginal walls are united by suture, which includes the stumps and fastens them in

the vaginal wound. A small opening is left in the median line, through which a

strip of gauze is introduced for the purpose of draining Douglas' pouch.

The operation is more easily performed by omitting the use of the cautery,

but the final results as to cure of the disease are not so good. As taught by Byrne,

the influence of the heat of the cautery probably destroys the cancer cells even

beyond the parts which are cauterized. The risk of implantation of cancer cells

also is probably lessened when the cautery is freely employed.

Cancer of the Cervix.—In the case of cervical carcinoma the diseased

area is first thoroughly cureted and cauterized. If possible, the area is covered

in by uniting the healthy margins of the anterior and the posterior cervical lips.

Under such conditions the succeeding steps of the operation are the same as those

just descrilied for carcinoma of the body of the uterus. If this is not feasible, a

circular incision is made bv means of a cauterv knife in the vault of the vagina.

This should surround the cervix and be at as great a distance from the cancerous

area as it can be conveniently placed. The vaginal wall embraced in this incision

is separated from the underlying tissue, and the anterior and posterior parts are

sewed together over the cervix, completely isolating the diseased area. The vagina

is now washed out with sublimate solution and the posterior and anterior perito-

neal pouches are opened. The broafl ligaments are clamped from below upward,

one at a time. Care should be taken to keep the ureters out of harm's way by hav-

ing the bladder well elevated by means of a long-bladed vaginal retractor. The

clamps which catch the uterine vessels must be placed rather close to the cervix

for the same reason. After clamping the uterine vessels on one side the base of

the broad ligament is cut through close to the cervix, and another clamp is placed

higher up on the broad ligament. The upper clamps may be directed further

from the uterus and the one used for the ovarian vessels should grasp the broad

ligament outside the ovary in order that the adnexa may be removed with the uterus.

Three clamps will usually suffice on each side, one for the uterine vessels, one for

the roimd ligament, and one for the ovarian vessels. After cutting through the

broad ligament on the outer (median) side of these clamps, the uterus will be

cjuite movable, being suspended by the pedicle formed by the opposite broad liga-

ment. The clamping of the second side will be comparatively easy and may be

carried out as has been described for the first side; or the uterus may be delivered

into the vagina and the clamps applied from above downward. The stumps

should now l)e seared with the cautery. This should be followed by placing

ligatures to the proximal side of the clamps, as described in the operation for cancer

of the corpus. The stumps are now sutured in the vaginal wound, provision being

made for drainage of Douglas' pouch with gauze.

In cases of vaginal hysterectomy for cancer where pelvic adhesions or adnexal

disease render the operation very difficult, the technic of Pryor already described

may be used. It is never advisable, however, in a cancer operation to work through

cancerous tissue for fear of inoculation metastases. Consequently, unless abdom-
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inal celiotomy is contraindicated for some good reason, vaginal hysterectomy

should not be used for complicated cases. If used at all, the method of Schuchardt

or of Schauta would be most suitable.

VAGINAL HYSTERECTOMY BY MEANS OF A PARAVAGINAL INCISION
(SCHUCHARDT'S OPERATION).

This is the most radical form of vaginal hysterectomy for cancer. It was first

recommended by Schuchardt, and has been further championed and improved

by Staude' and Schauta.^ The paravaginal incision gives free access to the para-

metrium, the complete removal of which is the main feature of the procedure.

The paravaginal incision is the first step of the operation; it is started above, in

the left vaginal vault, at about the level of the cervix, and carried forward through

the left paravaginal and pararectal tissues, the left labium, the left levator ani and

coccygeus, the cellular tissue of the left ischiorectal fossa, the skin of the perineum

and of the lateral anal region back to the sacrum. The incision is made just enough

to the left of the median line to avoid injury to the rectum and anus. It divides

the pelvic diaphragm and exposes the vaginal vault and bases of the broad liga-

ments to easy reach. The hemorrhage from this incision should be immediately

controlled by means of fine catgut ligatures. The next step of the operation is to

circumcise the vaginal wall at the junction of the upper with the middle third of

the vagina and dissect it off from the rectum and bladder. This cuff of vagina is

then sewed over the cervix so as to shut off the cancerous area from the operative

field. The ends of the ligatures employed for this purpose are left long and are

used as tractors to control the position of the cervix. The cervix is now separated

entirely from the bladder and ureters, and the vesicouterine pouch is entered.

Douglas' pouch is opened and the dissection of the parametrium from the ureter

and pelvic wall, the isolation and ligature of the uterine artery, etc., is begun. After

the uterus and parametrium have been removed, the anterior and posterior leaf-

lets of the peritoneum are united by suture and the paravaginal incision is closed.

Vaginal drainage is used. For a more elaborate discussion of the operation the

reader is referred to the papers of Schuchardt, Staude, and Schauta.

MODIFICATION OF PRYOR'S TECHNIC, INCLUDING THE PLAN OF LIGATION
OF THE VESSELS, DRAINAGE, DRESSINGS, AND AFTER-TREATMENT.

The very complete description of the operation for the removal of the infected

uterus and pelvic organs, written l)y Pryor, should be supplemented by a des-

cription of what he termed the "pelvic INIikulicz," a method of packing the pelvis

thoroughly with pads and slips of iodoform gauze inserted between the vaginal

'Staude, C: "Ueber Totalexstirpation des carcinomatosen Uterus mittclst doppelseitiger

Scheidenspaltung," Monatschr. f. Geburtsh. u. Gyniik., 1902, Bd. xv, H. vi, S. S63.

'Schauta, F.: "Die Berechtigung der vaginale Totalexstirpation bei Gebarmutterkrebs,"

Monatschr. f. Geburtsh. u. Gyniik., 1904, Bd. xix, H. iv, S. 47.5.
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wall and the clamps and between the clamps, and in the Douglas sac, beyond the

edge of the forceps which project in the pelvis. This implies leaving the clamps

Ml situ for forty to forty-eight hours. The Pryor instruments are capable of disartic-

ulation distal to the lock and are less painful and troublesome than the usual hyster-

ectomy clamps (see Figs. 3S0 and 383). The better way (and this is the only criti-

cism which can be offered to Pryor's method) is to remove the clamps, after ligating

the vessels, in the following manner: A stout curved needle with a large eye is

threaded with a strand of No. 3 eight-day catgut, eighteen or twenty inches long,

and the stump, grasped by each clamp, is ligated external to the instrument, be-

ginning with the one nearest to the vulva or most easily reached. Care must be

taken to perforate the Ijroad ligament previous to tying the upper and lower edges

especially, and a mattress suture back of the clamps is desirable. There is prac-

tically no trouble in the maneuver and the little time spent is of no consequence,

as the anesthetic may be discontinued while ligating. Usually the ligature is never

cut, but the operator goes from one clamp to the other, using what is practically

a continuous suture, interrupted by knotting. As the ligature is tightened on the

last section of each stump, the particular clamp which holds that stump is taken

oft' l^y an assistant after the first loop of the knot is made and the second loop

quickly brings it home. The same ligature is also used to whip the peritoneum

over the stumps, and, if desired, to lessen the dimensions of the vaginal vault open-

ing, in accordance with the necessity for more or less drainage space. In some

cases only a small opening is left and a cigarette drain, no larger than the little

finger, is left in ; while in others when there is persistent venous oozing, after break-

ing up the adhesions the opening is left wide and a very complete packing of gauze

applied, tight enough to exert pressure on the edges of the vaginal wound and the

base of the broad ligament stumps. The packing consists of four (one inch wide

and eighteen inches long) iodoform gauze strips, each twisted rope fashion, to the

size of a lead-pencil; these put in place in bunches of five or six. This method

makes their removal almost painless. Ligation of the vessels after clamping them

is really the most simple way of hemostasis possible. It adds immensely to the

comfort of the patient and is the safest way. I have used no other for several

years; have never found any difficulty in the tying, and have had onh- one case of

bleeding (and that of no seriousness), which was due to my hurry and not to the

fault of the method. It is also better, in my opinion, to place three clamps upon

each broad ligament, as ligatures not encircling so much tissue are more secure,

while the manner of hemostasis just described prevents any splitting of the broad

ligament. Proper ligatining, en masse, is safer than ligature of the isolated vessel,

provided it is done in the way described. Occasionally, when vaginal hysterec-

tomy is performed, for a simple, non-septic disease, or after removal for limited

carcinoma of the cervix, or a fibroid which did not need prolonged manipulation,

the vaginal vaTilt may be entirel)^ closed without drainage, with the same catgut

suture which was used to ligate the vessels or a new one. It is my opinion, how-

ever, that this should seldom be done, for reasons which will be made clear when
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speaking of clangers and complications. After the operation is completed, a sur-

vey of the whole field is to be made to detect any oozing of importance which may

have been overlooked. If all is well, a pad or a large dressing wrung out of hot

sterile water, held by an attached tape, is placed in the bottom of the pelvis to

restrain any tendency to prolapse of the omenturn or intestines. The bladder is

now catheterized, to detect blood in the urine, which, if found, probably indicates

a wound of the bladder or of the ureter; following the catheterization the patient

is thrown into the Trendelenburg position, the gauze pad is removed, and a last

inspection is made; any bowel or omentinn which may he clinging to the edges

of the wound is gently loosened; and when the vault opening is perfectly clear,

the gauze packing is applied, as above described. The catheter is never used

again imless made necessary by retention or some bladder trouble. A pad wrung

out of 1 : 8000 hot bichlorid solution is placed over the vulva, covered with oil silk

or gutta-percha tissue, and kept in place by a dry patl and a T-bandage. These

dressings are renewed after each urination and the wet pad changed to one wrung

out of hot boric acid solution, after two and a half or three days. While the dress-

ings are being applied, the patient is given ^\|- of a grain of salicylate of eserin,

hypodermically, and her stomach is thoroughly washed out, after which she is

taken to her bed and placed in the half sitting posture hiotvn as "Fowler's position."

At the expiration of twelve to eighteen hours she is given a "2-4-8" enema:

Epsom salts 2 oz.

Glycerin 4 oz.

Warm water 8 oz.

which in practically every case liberates gas and often results in a bowel move-

ment. The evening of the day following the operation she receives two one-grain

calomel tablets, an hour apart, and the next morning a seidlitz powder, followed

three hours later by a 2-4-8 enema. The same diet is given as after laparotomy,

and the inner dressings are not touched until the fifth or sixth day, unless special

indications arise. At that time she is placed in Sims' position and the rope-like

strands of gauze are gently dragged upon, passing from one to the other, pulling

on those which offer the least resistance and aiming to remove one-third of them

entirely and cutting off the remainder, close to the vulva, when they are pidled

out enough to lie straight. On the ninth or tenth day all the gauze is removed,

the patient being again in Sims' position, and a new small packing of gauze is

placed just within the lips of the incision. The next day she sits up; on the

thirteenth day all packing is done away with and hot boric vaginal douches are

given. If the patient is very anxious to do so, she returns home on the thirteenth

or fourteenth day, otherwise she remains under observation at the hospital until

the twentieth day.

DANGER OF THE OPERATION AND DANGEROUS COMPLICATIONS.

Injury to the ureters is the most serious operative risk of vaginal hysterectomy

and is a great drawback to its popularization. Operators are not keen to report



792 VAGINAL HYSTERECTOMY.

the accident and many cases undoubtedly remain unmentioned in statistics. The

accident has happened in my hands three times, the last two instances only a few

months apart—this is in a series of several hundred cases, covering a period of six-

teen years. As our technic improves this accident will undoubtedly occur less

frequently, but it will probably remain an occasional mishap in the practice of even

the most skilful. The ureter is either cut or clamped, ligated or torn. It is apt

to be cut or clamped in operating for malignant disease, when the surgeon is en-

deavoring to operate wide of the disease and encroaches laterally too far upon

the parametrium. It may be included in the ligature in the same way, when one

endeavors to catch bleeding vessels without careful consideration of the position of

the ureter. It is practically impossible to catch the ureter in a clamp held parallel

to the wall of the vagina, and when seizing a spurting vessel due care not to include

too much tissue with the vessel will usually avail. It is my opinion that most

cases of injury to the ureter occur when separating the bladder from the lateral

anterior surface of the uterus. After the vaginal mucosa is incised, it is custo-

mary to continue to drag down on the cervi.x. The bladder follows the uterine

body, the vaginal mucosa is retracted, and if the lateral detachment is roughly

made, without great care to obtain a cleavage very close to the uterus, the ureter

may be dragged in the field and injured in its cystovaginal part, close to where it

enters the bladder. Especially is this liable to happen when a dry gauze sponge

is used to rub the bladder from off the surface of the uterus, while traction on the

cervix is exaggerated; even if the fingers are already intra-abdominal if the lateral

tearing or stretching of the anterior opening is done carelessly, while the uterus

i3 in extreme downward traction, an injury may be inflicted upon the ureter. There-

fore, to avoid the accident maintain the uterus immobile, and do not make down-

ward traction while separating the bladder from its anterior surface. Occa-

sionally a leak has sprung suddenly from the ureter, several days or even weeks

after the operation, where large pus-sacs were not thoroughly removed. Such

an accident is not always avoidable, but it emphasizes the importance of complete

extirpation of the adnexa when septic. It is very seldom indeed that all pus-sacs

and diseased tubes and ovaries cannot be removed by the Doyen anterior wall

hemisection, or by the complete hemisection, as described by Pryor. Careful

dragging down with ovarian forceps, placed upon the adnexa, combined with

centripetal manipulation toward the vaginal opening and bimanual maneuvers,

will bring within reach ovarian sacs or pyosalpinx of the most enormous propor-

tions, which may even have to be bisected for easier extraction. Occasionally

fibromata will migrate or extend post-peritoneally to the ureteral region and distort

or displace this canal; injuries, however, can usually be guarded against if the

capsule of the tumor is well marked, by careful enucleation or shelling out; when,

however, as sometimes happens, this condition is accompanied by pelvic peritonitis

and its accompanying adhesions and induration, this misfortune may occur in

spite of the utmost precaution. The same liability, however, holds good under

the same conditions if the operation is being performed abdominally. Injury to
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the bladder or to the rectum may also occur, but the great majority recover without

any special treatment beyond keeping the parts thoroughly cleansed. As a fis-

tulous track often exists between the bowel and an abscess sac, when the latter is

removed the opening in the bowel may communicate with the pelvis.

Hemorrhage.—The danger from this is practically nil, in all cases except those

of advanced carcinoma. The vast majority of serious hemorrhages are the result

of fear, haste, or unwarranted violence on the part of the operator, and, like post-

partum bleedings, they are almost all limited to the practice of the inexperienced.

Occasionally an experienced surgeon gets into trouble, but it is usually through

haste or vanity, as when he becomes bold to rashness when operating in the presence

of august company. A steady hand and a cool head, with good light and good

assistants, three or four eight-inch forceps, and a little catgut will suffice to control

any arterial pelvic hemorrhage after hysterectomy, whether abdominal or vaginal.

Properly applied gauze packings will do the same for venous oozing. As stated by

Byron Robinson, the most common origin of bleeding is from the cervicovaginal

arteries, the distal point of the genital vascular system, just internal to the distal

ureteral crossing, where a deep ligature or a misplaced clamp might easily include

the ureter. Hemorrhage is not, however, so easily controlled in certain cases of

undermined advanced carcinoma, where a thin cervical shell tempts the surgeon

to undertake a vaginal hysterectomy, and where after his vaginal cut he finds

only a crumbling, bleeding mass, which holds neither forceps nor ligature. Such

a condition is not suitable for hysterectomy. The complete closure of the opening

in the vaginal vault after hysterectomy conduces to the production of severe hem-

orrhages unless the hemostasis has been most carefully looked after. A vessel

which lies upon a gauze drain, communicating with the vagina, is not at all likely

to bleed seriously unless of large size, but the same vessel, turned inward and open-

ing into the pelvic cavity, may bleed excessively.

Sepsis.—This is by far the most common cause of death after vaginal hyster-

ectomy, but if the precautions noted in speaking of the after-treatment are care-

fully carried out, it will be very infrequent. There is reason to believe that it

will be still more rare if the Fowler's position is insisted oji in the future. While

operating in a very septic field, with pus oozing in every direction, the course of

the operation should be interrupted to carefully clean out the pelvis, and especial

care should be employed to have the Douglas pouch cleared of all clots and septic

debris before raising the pelvis to place the gauze packing. It is also to be borne

in mind that septic symptoms may occur as a result of ileus, incident to mechanical

obstruction, cau.sed by an intestinal loop becoming adherent to the pelvic floor

or compressed between gauze drains; therefore, if symptoms of obstruction be-

come evident, the dressing should be removed with the patient lying in the Sims-

Trendelenburg position; and then the fingers should be swept freely around the

bottom of the pelvis, so as to loosen all adhesions which maintain the intestines

in a faulty position. A laparotomy may be required for this complication.
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PROGNOSIS.

The prognosis in cases of vaginal liemisection and aljlation of the appendages

in the hands of Pryor was ahnost uniformly favorable. Thus in his entire series

of 228 cases, he had but one death, a mortality of 0.4 per cent. It is unquestiona-

ble that in ordinary hands the immediate mortality would be much higher, as a

rule, although it is probable that the death-rate in this form of operation is not as

high as in the abdominal operation. The operation of hysterectomy for fibroid

tumor by morcellement can scarcely be compared to the usual hysteromyomec-

tomy. The results of Noble, Kelly Werder, Deaver, and others, in the abdominal

operation for fibroid tumor will not be equaled by the operation of vaginal morcel-

lement even in the most favorable cases.

The prognosis of vaginal hysterectomy for carcinoma by means of the cautery

knife is good both as regards the immediate mortality and the ultimate result.

Byrne,' who confined his eft'ort principally to a high amputation or partial hyster-

ectomy, reports .59 cases of portio carcinoma with a freedom from recurrence

after five years of 47 per cent.; some of the cases were well after eighteen years.

He also reports SI cases where the disease involved the entire cervix, and of these,

22 per cent, were well after the expiration of four years. In all, Byrne operated

upon 3(37 cases, and among these he reports that there was not a single death.

IVIackenrodt," in 1901, descril^ed a form of vaginal hysterectomy by means

of the cautery knife which he called "igniextirpation." He had had 39 cases;

there were 17.9 per cent, of deaths, and 42.8 per cent, of the total number of cases

remained free of the disease for three and a half to six and a quarter years. There

was 92.9 per cent, operability. He used a paravaginal incision and the cautery.

He reports 72 per cent, of the very early cases cured by igniextirpation.

Olshausen " reported 206 cases of vaginal hysterectomy for cancer performed

in the years 1901 and 1902. The immediate mortality was 7.28 per cent. Ols-

hausen 's operation is done without the use of a cautery knife and with no very exten-

sive dissection of the parametrium. He reports IS per cent, of absolute cures

five years after vaginal hysterectomy. His operative mortality was 6 per cent,

and his percentage of operability 31.6 to 44. Unfortunately, no separation is made

between cervical and corporeal carcinoma, so that his figures apply to cancer of

the uterus in general and not to cervical cancer only.

The prognosis of vaginal hysterectomy by means of a paravaginal incision as

recommended by Schuchardt is good. Schuchardt reports 61 operations for

cervical carcinoma with 7 deaths, a primary mortality of 11.4 per cent. His per-

centage of operability was 56.

' Byrne, John: "Vaginal Hy.stcrectomjf and Hich Anipvitation or Partial Extirpation hj^

Galvano-cautery in Cancer of the Cer%ix Uteri. An Imiuirv into their Relative Merits," Brooklyn

Med. Jour., 1892, vol. vi, No. 11, p. 729.

^ Mackenrodt, A.: "Die Hadikaloperation des Gebarmutter-.sehcidenkrebses mit Ausriiu-

mung des Beekens," Centralbl. f. flyniik., 1901, Nr. 27, S. 7S9.

Hjl.shausen, 11.: "Zum Vergleich der vaginalen und abdominalen Operations-methode bei

Carcinoma uteri," Zeitschr. f. Geburtsh. u. Gynak., 1903, Bd. 1, S. 1.
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Staude reports 47 operations for cervical carcinoma with 9 deaths, a primary

mortality of 19 per cent. His percentage of operabihty was 56.7.

Schauta reports 121 operations by this method, cervical and corporeal (pre-

sumably), with 1,5 deaths, a primary mortahty of 12 per cent. His operabihty

percentage was 43.6. None of these operators used the cautery knife.



CHAPTER XXIV.

CONSERVATIVE OPERATIONS ON THE OVARIES AND TUBES.

By Howard A. Kelly, M.D.

The term conservatism is applied in gynecology to those methods of treating

pelvic diseases by which structures still capable of functional activity, and there-

fore of use to the body, are preserved rather than sacrificed in the course of a sur-

gical operation.

The objects of conservatism may he considered under two heads: fl) The
avoidance of mutilation—that is to say, the removal of important structures;

(2) the preservation of function. It is with a very right anfl proper feeling that

the patient often insists that organs so essential as uterus, uterine tubes, and ovaries,

should be kept intact even at the risk of continued suffering, and more or less in-

validism. At a time not long past, when surgeons were more aggressive and less

careful, while at the same time less famihar with the untoward consequences of rad-

ical operations, it became almost necessary for the patient to insist upon the pres-

ervation of her organs, in order to avoid an unnecessary mutilation. The func-

tions conserved by conservatism are:

(1) Maternity.

(2) Menstruation.

(3) Internal secretion.

(4) Sexual instinct.

In order to maintain the fimction of matcrriiti/ there must be a complete and

an intact chain, or rather an open avenue from the ovarian follicle down into the

uterine cavity. The ovary must be capable of maturating and extruding normal

ova, the uterine tube must be capable of taking up and transmitting the ova, and

the uterine mucosa must be capable of receiving and lodging them. In order to

fulfil this delicate function, so essential to the perpetuity of the race, nature has

supphed a capacious uterus in the center, with two ovaries and two uterine tubes

leading into it. ]Maternity is still possible, however, if the tube and the ovary

of one side are sacrificed or hnrs dc covibaf. Maternity is also still possible if an

ovary of one side is sacrificed and the tube of the opposite side is absent, leaving

an ovary and a tube on opposite sides. Under such circumstances, fertilization

can only take place when the ovum enters the opposite tube, and so passes down

into the uterus.

Menstruation does not in any way depend upon the uterine tubes; the function

is perfectly conserved in the absence of both tubes. Menstruation is also conserved

in case of the removal of both tubes and one ovary, or in case only a part of a single

ovary is left. Patients also often continue to menstruate when one ovary is left

796
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behind, and a portion of the uterus, which has been amputated, say well above the

cervix.

The function of internal secretion is generally conserved by the preservation of

one or both ovaries, even in the absence of both tubes and the uterus.

It will be seen from these considerations that the most important, the funda-

mental pelvic organs, are the ovaries; the next most important organ is the uterus;

and the organs of least importance are the uterine tul)es, estimating the Cjuestion

of importance from the standpoint of the health and comfort of the patient. The
diagram (Fig. 387) illustrates in general the methods of conservatism in the surgical

treatment of these organs. For example, the most conservative form of treatment,

Fig. 387.

—

The Different Enucleation Opehations Practised upon the Uterus and Appendages.

The enucleation may follow the arrows starting at a", removing simply the left uterine tube, or the right as

the case may be. Following a'", the ovary may be removed with the tube. Following the arrows at /», //', the

uterus is then removed with the tube, or tube and ovary, as in supravaginal amputation, or panli>'sterectomy.

If the enucleation continues in the direction of c" , c'" , or c"", the enucleation is more or less complete accordingly.

Extreme conservatism follows the lines a-c, as in removing a fibroid tumor without the sacrifice of anj' organ.

Next in order comes the removal of one or both tubes; then of both tubes with uterus; lastly, one or both ovaries.

The order of importance in conservatism is—ovaries, uterus, uterine tubes.

following the arrows a-c, is in the form of a myomectomy, or the excision of a

fibroid tumor m, leaving all the pelvic structures intact. In an operation following

the arrow a a, the uterine tube alone is removed, or following a a a, the tube with

its ovary is removed. The ne.xt step in conservatism, follow the direction h, by

which the cervi.x of the uterus is conserved, or b b, by which the entire uterus is

sacrificed. Then, as the enucleation continues up the opposite broad hgament,

the lines of conservatism follow the direction c c, leaving in the tube and ovary, or

c c c, sacrificing the tube and leaving the ovary, or c c c c, enucleating the tube and

the ovary. To practise conservatism we must keep within the arrows a a a, b b,

c c c c.
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Nahirc imposes certain normal limitations upon the conservative efforts of the

surgeon. In the first place, the age of the patient constitutes a limit. The sexual

organs are of most value during the period of reproductive activity, and when this

period is passed, in the early forties, they gradually become of little or no use in

the economy of the body. L'nder these circumstances, a surgeon will make greater

efforts and assume risks in pursuing the conservative ideal, in proportion to the

youth of the patient. If she is married and desires children, he will take chances in

acting conservatively when he would not assume the same risks under similar con-

ditions in a patient who had this matter less at heart.

The physical condition of the patient imposes certain restrictions upon conser-

vatism. A woman who has suffered for a long time and whose paramount desire

is the recovery of health, is a less suitable subject for conservatism than one who

has suffered comparatively little, and is willing to take some chances of continued

discomforts in order to conserve all her functions.

Disease also imposes its restrictions upon the efforts of the conservative sur-

geon. Conservatism is out of place in the case of such dangerous diseases as

cancer, and it is r|uestionahle how far it ought to go in cases of pelvic suppura-

tion. In the latter group of cases there is a notable exception to be made relative

to those treated by pelvic drainage. (See Chapter XVIII.)

While considering these natural limitations to conservatism, we must also

bear in mind that the piaticnt who sulmiits to an operation at the hands of a sur-

geon has a right to impose the ol)ligation to be conservative, demanding that under

no circumstances shall any organ or organs be removed. If the surgeon agrees and

enters into a compact of tliis kind, lie must consider tliat his hands are tied, and

he is de!)arred from all exsective surgery, even if he encounters cancer; he must

leave the disease in the abdomen as he found it, if it involves a radical operation.

On the other hand, the surgeon is always entirely at lilierty to refuse to undertake

a case if he is thus bound; he would then best advise the patient to go elsewhere,

unless she is willing to submit to his judgment in the event of the unexpected

turning up, upon his assurance that he will act for her best interests under all cir-

cumstances. I find no cause for provocation or injured dignity in the first instance.

History.—Almost as soon as exsective operations became frecjuent common

conservatism took its birth; for certain philosophic and far-seeing minds, fear-

ing the tendency of surgeons to operate too frequently and too radically, soon

began to consider how far certain aff'ections were to be considered diseases at all,

and how far regeneration might take place in the event of leaving behind more or

less inflammatory structures. The great prophet of conservatism in this country

was that eminently judicial gynecologist, "William ]\I. Polk, of New York, who

wrote in the " New York INIedical Record " of Sept. IS, 1SS6, these clear and warn-

ing words

:

" It behooves us to be slow in laying operative hands upon these tubes in acute

salpingitis; never unless it be to cut short a peritonitis that threatens to become

general; but in chronic cases, whenever other measures have been faithfully tried
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and found wanting, every patient should be ofi'ered that measure of rehef that

surely can be gotten from abdominal section.

"In the interest of conservatism, let us hope that this will not always mean

extirpation of the tubes and ovaries, for who can say that the abdominal surgeon

may not devise means by which those organs may be so treated as to secure health

without always robbing of the possibilities of maternity ?
"

'

In France, the efforts of conservatism have been for the most part directed to

saving the ovary from removal or mutilation, and in this connection the name of

Pozzi is known throughout the world. Pozzi's chief labors have been connected

with the use of the ignipuncture in the treatment of small cystic ovaries and chronic

oophoritis.' The most prominent name in Germany in the evolution of conserva-

tism is that of A. Martin.^

It is interesting to note, in the evolution of conservatism, that what was esteemed

a highly conservative treatment less than a generation ago is now adopted as a

matter of course, while conservatism today is busying itself with more difficult

problems. It was, for example, at one time deemed advisable, upon the removal

of an ovarian cyst, to take out the opposite sound ovary in order to prevent the

recurrence of a cyst on that side. The example set Ijy Spencer Wells of leaving

the second ovary, and the results of this early conservatism on his part in the birth

of a large number of children to women thus saved from mutilation, speedily set

at rest any question as to the advisabihty of conservatism under such circumstances.

Even as late as 1898 we find C. ^Martin* writing in warm defense of conserva-

tism, that it is unnecessary in unilateral pelvic inflammatory disease to remove

the ovary of the opposite side. I think I am safe in saying that while it was

esteemed conservative perhaps fifteen years ago not to remove ovaries containing

a few cystic follicles, today, with a better acquaintance with pathology, it is con-

sidered that these ovaries are not diseased at all, and ought never to be removed,

so that the question of conservatism is not even raised.

I might state the various conservative operations in gynecology at present

recognized categorically as follows

:

1. Substitution of myomectomy for hysterectomy in suitable cases.

2. Saving ovaries containing large Graafian cysts.

3. Saving ovaries containing large corpus luteum cysts.

4. Saving an ovary containing hematomata or a small fibroid tumor.

5. Saving the ovary on the side of an extrauterine pregnancy, in many in-

stances.

'See also "Operations upon the Uterine Appendages with a View to Preserving the Functions:

of Ovulation and Menstruation," Trans. Amer. Gyn. Soc, IS93, xviii, 17.5; W. L. Burrage:
"Remote Results of Conservative Operations on the Ovaries and Tubes," Amer, Jour. Obst.

,

1900, xiii, 195; and Florence N. Boyd: "Conservative Surgery of the Tubes and Ovaries,"

Jour. Obst. and Gyn. of the British Empire, 1903, iii, 241 Schroder, C: "Die Excision von
Ovarientumoren mit Erhaltung des Ovarium," Zeitsch. t. Geb. u. Gyn., 1885, xi, 3,58.

^Pozzi, S.: " De la r&ection et de I'ignipuncture de I'ovaire," Rev. de gyn., 1897, i, 3.

'"Ueber partielle Ovarian und Tubal Extirpationen," Volkman's Samm. klin. Vortr. , 1889j
Nr. 343.

^Martin, C. : "On the Conservative Surgery of the Ovary," Brit. Med Jour., 1898, ii, 791.
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6. Saving a sound ovary on one side, with a sound tube of the opposite side.

7. The suspension of a displaced ovary, instead of its removal.

8. The liberation of adherent tube and ovaries, provided the adhesions are

not too dense, and the organs have not suffered too greatly.

9. The drainage of a pelvic abscess by the vagina.

10. The drainage of the hematocele of an extrauterine pregnancy by the vagina,

when it is not in an active stage of growth.

The field of conservatism has been clearly outlined in all but one important

class of cases—that is to say, in the inflammatory group. The great and grave

questions always raised in conservatism are whether the patient is liable to continue

to suffer when doubtful structures are left behind and whether the disease will

advance or disappear. These questions must be asked every time pathologic or

mutilated structures are returned to the pelvis, instead of being removed.

The literature on conservatism has been greatly confused by considering to-

gether cases of conservatism of the ovary anfl of the uterine tube. To estimate its

value, as well as its limitations, we must divide our cases into two groups, the

ovarian, and the uterine tubal.

.'^̂

^^
\^

J

-*&*':

CONSERVATISM OF THE OVARY.

When the uterus is removed and menstruation ceases, the ovaries gradually

undergo atrophy, but the patient, instead of passing through a stormy and more

or less violent menopause, as

in those cases in which the

ovaries are removed with the

uterus, gradually approaches

this change, which, as a rule,

is brought about in a more

natural, gentle manner, so

that the complete change is

only fully established after an

average period of about three

years. In other words, al-

though the menopause is has-

tened and anticipated, its

supervention partakes more

of a natural character, and

many distressing sequela? are

often avoided. The atrophy

of the ovaries takes place more

rapidly if but little ovarian tissue is left—in fact, the leaving of a small strip of

ovarian tissue may prove to be of no use at all (Zweifel). While the atrophy

of the ovary is often about three years in taking place, Kronig' has found the

'Kronig: Referat der Gesellsch. f. Geb. zu Leipzig, Monatschr. f. Geb. u. Gyn., 1902, xvi, 956.

Fig. 3N8.—Ti-ii'; Removal of a Parovarian Cyst with its Phri-

TONKAL Covering, Without Removal of its Uterine Tube
OR Ovary.
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Fig. 389.—A Large Hydros.a.lpinx with the Remov.^l of the Ovary.

In such a case, unless there is a special reason for it, the ovary should be

left behind. (After H. A. KeUy.)

tubes and ovaries (5 cm. long) free from atrophy, and one ovary containing a

fresh corpus luteum eight years after the removal of the uterus by the vagina.

Graafian Follicle

Cysts. Corpus Luteum
Cysts.—The occurrence

of these cysts in no way

impairs the adjacent ova-

rian tissue, and they

should always be excised

and the remainder of the

ovary preserved to con-

tinue the exercise of its

function. A papilloma

may be excised from one

side, and a Graafian folli-

cle cyst from the opposite

side, as shown in a case

figured in my "Operative Gynaecology" (first edition, vol. ii. Fig. 357, opp. p. 174).

It is a grave question whether

any conservatism should be

practised under such circum-

stances, as there is always

the likeHhood of the occur-

rence of a papilloma in the

ovary which has been re-

tained. Under all circum-

stances a piece of the ova-

rian tissue should be re-

moved and examined micro-

scopically. If disease is

found, the abdomen can then

be promptly reopened and

the ovary removed.

Dermoid Cysts.—It has

for some time been the prac-

tice of many surgeons to ex-

sect small dermoid cysts, or

dermoid cysts growing from

the periphery of the ovary,

without mutilating the entire

Conservatism is here advocated by I.oewy and Gueniot.' Matthai had

Fig. 390.

—

Tubo-ovarian Abscess Removed by Amputating the
Uterine Cornu.

See piece of uterus at right hand of figure, with the conservation of

uterus and opposite side. (After T. S. Cullen.)

organ.

'Loewy, R., and Gueniot, P.: "Etude sur les kystes dcrmoides bilat^raux des ovaires," Rev
de Gyn., 1902, vi, 259.

VOL. I.—.51
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Surface left

by excisionoj cyst

three such cases followed by pregnancy, and in one of Terrier's cases a child

was born two years afterward. Hermann Boldt's keen appreciation of con-

servatism tinder these circumstances is shown by his case:' "A prettier

specimen for conservative surgery than the one presented here cannot be con-

ceived. As can be appreciated, the dermoid formed a beautiful summit on the

convex surface of the posterior edge of the otherwise normal ovary, so that its

removal by siinple excision and subsequent suturing of the wound was readily

accomplished. It was obtained from a girl, twenty-two years old, who had men-

struated regularly from her thirteenth year; always had intense dysmenorrhea

and lost very little blood during the flow. She had noticed an increase in the size

of the abdomen for about one year, but it did not inconvenience her until five weeks

/ prior to her consultation. The ab-

domen was distended by a large,

ap;)arently solid tumor which reached

nearly to the ensiform cartilage. She

was much emaciated and complained

of intense pain over the entire abdo-

men, most marked in the flanks.

( )peration proved the large tumor to

be a multilocular colloid cystoma with

very thick contents. On the opposite

side was the dermoitj shown."

Tuberculosis.—Pagenstecher^

has even resected both ovaries in the

case of a child nine years of age

with peritonetd tuberculosis; ten years

later she was physically perfectly de-

veloped and menstruated.

Technic of the Surgical Con-

servative Treatment of the Ovary.

—In the first place, the ovary is never to be removed, for the purely technical reason

that it is easier to pull tip the tube and the ovary together, ami so to expose the vessels

and ligate them at the uterine cornu, and at the brim of the pelvis. A little more

care in making a neat dissection, and a little more pains in Ugating vessels and

suturing the peritoneum, will enable the operator to save the ovary, even in such

a case as that shown in Fig. .389, in which the large hydrosalpinx could readily

have been removed, sparing the normal ovary. Fig. 390 is an example of tubo-

ovarian adhesions in which conservatism would manifestly be improper. lit

exsecting a follicular cyst, or a hematoma, or a dermoid cyst from the ovary,

care must be taken to treat the sound ovarian tissue as sparingly as possible, for

if too little is left behind it may be of no use whatever. In handling these delicate

' Boldt, H.: "Dermoid Tumor of the Ovary," Amer. Jour. Obst , 1900, xlii, 242.

^ Pagenstecher, G.:"Ein Fall von Peritoneal-tuberkulose," Monatschr. f. Geb. u. Gyn., 1901, xiv, .566.

Fi.^ :)92.

Figs. 391 ani.1 392.—The U]iper figure shows the raw
surfaces left i>y tlie excision of a cyst from the ovary. The
lower figure shows the approximation of the wound sur-

faces by fine silk sutures.
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structures, and in ligating vessels and in passing sutures, care must also be exer-

cised to maul and to interfere as little as possible with the circulation of the tissues

left behind (Werth). By grasping too much tissue in the sutures which bring

together the raw surfaces left by the exsection of the cyst, the atrophy of more or

less ovarian tissue may result. The operator must also be careful to check all

hemorrhage. This is a most important indication, as continued oozing will re-

sult in the formation of a hematocele, which is liable to cause infection or adhesions.

The occurrence of such a post-operative hemorrhage is one of the accidents which

renders a conservative operation definitely more dangerous than a radical one.

It is furthermore important to lift

an ovary which has been resected

up from the pelvic floor and to

attach it near the top of the broad

ligament or at the uterine cornu.

I often fix such an ovary to the

round ligament.

Fine catgut or very fine silk

sutures should be used and passed

with fine needles. The sutures

may be either interrupted or con-

tinuous. A cyst springing from

the periphery of the ovary offers

a simple case for an excision.

AVhen the cyst lies deeper in the

substance of the ovary, the first

impression conveyed is that there

is little or no ovarian tissue left

behind. A careful dissection shows

that this is erroneous, and that the

ovary has only become spread out

like the petals in their relation to

the calyx of a flower. Fig. 391

shows the surface left to be united

by suture after exci-sion of the cyst, while Fig. 392 shows the union of the raw

surfaces by means of interrupted sutures. An excellent union is also secured by

using a fine continuous suture; when this is used, care must be taken, each time

the suture is passed, to bring the surfaces into snug apposition.

Fig. 393.

—

The Right Uterine Tube Lifted Up, Showing
Web-like Adhesions Kinking it and Binding it to
THE Ovary. (After H. A. Kelly.)

THE SURGICAL CONSERVATISM OF THE UTERINE TUBE.

Conservatism of the uterine tube has to do for the most part with inflammatory

ajfections, although such rare conditions as myoma of the tube have been mentioned

in this connection. In extrauterine pregnancy the tube ought not to be treated
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conservatively, unless the case is one which is treated by evacuation of the clots

and drainage by the vagina. The ovary may be preserved, but the limit to which

Fig. 394.

—

The Separation of Tubo-ovarian Adhesions, making the Uterine Tubes Free.

(After H. A. Kelly.)

conservatism should go with reference to the tube ought to be the amputation of

the tube in its isthmial portion,

when the pregnancy is situated

in the ampulla. Cases amenable

to conservatism in inflammatory

affections are shown in Fig. 394,

where, instead of removing the

tubes, the simple incision and

separation of the adhesions is suf-

ficient to restore them to a normal

activity, provided there is no

lino'ering infection in the tubal

mucosa. This constitutes the

simplest form of conservatism,

where the uterine tube is ap-

parently normal throughout, and

possesses a patulous, normal os-

tium. The next step in conserva-

tism is the opening of the closed

abdominal orifice of a hydrosal-

pinx (salpingostomy).' The great

danger here, as in all cases in which the tube contains fluid, is that subsequent to the

operation infectious material, previously shut off from the abdominal cavity, will

'Skutsch, F.: "Beitrag zur operativenTlierapie derTubenerkrankungen," Centr. f.Gyn., 1889,

xiii, .565.

J^f. BecK^r:

Fig. 395.

—

Amputation of a Tube Closed at the Pavilion
WITH Union of Serous and Mucous Surfaces Forming
a New Ostium at a.
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escape and give rise to a septic peritonitis. In all reports of long series of cases

of this kind, treated conservatively,

there are some deaths from this source.

Conservatism is, therefore, at its least

advantage and maximum danger in

this group. In salpingostomy the tube

is amputated either in its ampidlar por-

tion, or in the isthmus.

Frommel has shown that, unless

natural conditions are imitated and

the tubal mucosa is sewed to its peri-

toneal surface in such a way as to pro-

duce an ectropium of the tube, the

opening may soon become converted

into a mere slit (after twelve days in

his case). Mackenrodt lays down the

rule that the tubal mucosa must be

turned out, and, in order to enhance

the liability to pregnancy, the opening in the tube must be kept in close

proximity to the ovary. Fig. 395 shows a new opening made in the tubal
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39S, in which this was done, pregnancy took place soon after the operation, and

the patient was dehvered of a child, at term; she had, however, an extrauterine

pregnancy at her next conception.

The Results of Conservatism.—Death may take place from infection from

a tube. Hemorrhage may take place into the peritoneum and give rise to peritoni-

tis. Adhesions may, and often do form over again, renrlering the operation nugatory.

In a number of instances, several in the writer's own practice, it has been noted

that in extreme cases of conservatism in pelvic inflammatory disease, where por-

tions of an ovary ha\'e been freed and kept, the ovaries have been liable to undergo

subsequent cystic degeneration. Such a case was reported by H. C. Coe.' The

patient in the course of two operations had her left tube and ovary and the right

Fig. 398.

—

The Right Tube ANn Left Ovary Removed

The uterus brought forward by vesico-fixation. In this case pregnancy followed soon, and a child was born at

term. (After H. A. Kelly.)

tube removed, while the left ovary remained in situ; a cystic tumor the size of a

small orange subsequently developed in this ovary. A similar case is reported by

Fischer." Similar cases are reported occurring in bits of ovarian tissue iminfen-

tionally left behind. In all these cases great difficulties were encountered at the

first operation in liberating the lateral structures; in two cases -out of four they

could only be removed in pieces. Hugo Ehrenfest, of St. I^ouis, discusses this sub-

ject briefly.^

Among frequent post-operative sequelic, noted in cases treated conservatively,

are the continuance of the pain of dysmenorrhea, and of metrorrhagias and menor-

rhagias.

'Coe, H. C: "A Cyst Developing from an Ovary after Conservative Operation," Amer. Jour.

Obst., 1900, xli, 389.

^Fischer, I.: "Zur Frage der Erhaltung von Ovarialre.sten," Centralbl. f. Gj'nak., 1900, xxiv,

817. 'Ehrenfest, H.: "Cystenbildung in Ovarialresten," Centralbl. f. Gyniik., 1901, xxv, 205.



CHAPTER XXV.

OPERATIONS BEFORE PUBERTiT.

By H. a. Kelly, M.D., and E. Hurdon, M.D.

It is now generally recognized that children, even young infants, are subject to

almost all the affections of the reproductive organs that are found in adults. In

some instances, moreover, conditions first observed after puberty are due to pre-

existing affections not discovered until the organs are called into active use.

Malformations of the reproductive organs cover the whole range of these affections

in the adult, but are rarely discovered in childhood. In all large hospitals for

children a considerable proportion of the little patients are found to be suffering from

gonorrheal infections of the vulva and vagina, and the most severe internal lesions,

such as salpingitis or localized and general peritonitis, are relatively frequent (Sanger).

Tubercular disease of the genital organs and malignant tumors are observed with

increasing frequency every year.

Examination.—The examination consists of an investigation into the general

condition of the child and the systematic examination of the abdomen by means of

inspection, palpation, percussion, and auscultation. These procedures are carried

out, in general, as in the case of adult patients, with the exception of the vaginal and

bimanual examinations. A vaginal examination is never permissible nor neces-

sary in young children unless there is evidence of injury or disease of the external

organs and the introitus vaginte, or a vaginal discharge is found. In such cases a

digital examination should never be attempted, but the vagina and cervix should be

inspected through a small cylindrical speculum, which is easily introduced by means

of an obturator without injury to the part, and, if cocain has been applied, without

pain. For this inspection the child should be placed in the knee-chest posture

(Fig. 400). Slight operations upon the vagina and cervix and local appHcations may

be made if a small speculum is used, without injuring the hymen or vulva.

Palpation.—The importance of a combined rectal and bimanual exploration

in all obscure ailments of children was urged in 1896 by G. Carpenter,' but is still

too frequently neglected. In the case of very young children an anesthetic is usually

necessary, but with older children it is often possible to make a satisfactory examina-

tion without it. A bimanual rectal and abdominal exploration in children is not

only useful in detecting pelvic disease, but, on account of the relatively great length

of the examining finger as compared with the small size and close anatomic rela-

tion of the abdominal organs, it is possible to e.xplore almost the entire abdomen in

Carpenter; Pediatrics, 1896, vol. i, No. 11, p. 481.

807
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young

older

L

)

children. The advantage, of course, grows less as the age increases, but in

children the ihac, hypogastric, and umbilical regions are usually readily

palpated and diseases easily detected about the appen-

dix, the mesenteric glands, etc. In making the exam-

ination through the bowel the utmost delicacy of touch

must be employed, as the structures are easily injured,

and not infrequently, even in adults, the rectum has

been torn through into the peritoneal cavity.

Operations upon young children are frequently per-

formed with success and the tender age of the patient

should not be regarded when considering the advisability

of operating, unless it is urged as a reason against any

delay in giving the child the relief afforded by the re-

moval of the disease. All serious operations upon chil-

dren under five years of age are attended by a high

mortality, but the large percentage of malignant tumors

in young children, the rapid course of benign as well as

malignant growths, and the child's naturally feeble re-

sistance against disease, combine to make delay especi-

ally dangerous in these cases. Older children stand

operative treatment remarkably well and the percent-

age of cures is equal to that obtained in adult cases.

It is particularly necessary in operations upon children

that everything should be in perfect readiness so that

there shall be no undue delay; that the anesthetic shall

be limited to the shortest possible time; and that the

cliild's body, especially the thorax, shall be kept warm
throughout the whole operation.

DISEASES OF THE VULVA.

In considering the disease of the external genitals

or vulva, the structin-es which have to be taken up are

the labia majora, with the vulvar glands, the labia

minora, the clitoris, and the vestibule. As in children

the diseases which start in any one of these structures

usually extend to some or all of the remainder, it is

more convenient to regard them as parts of one organ

when considering their pathologic conditions.

The affections of the vulva include (1) malforma-

tions, (2) inflammatory diseases, and (3) neoplasms.

Malformations of the vulva may be congenital or acquired. A general con-

sideration of the congenital anomalies will be found in the chapter on the pathology

Fig. 399.

—

Micthod of Removing
A Cervical Polyp in a

Young Girl.
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of gynecologic disease, and in this place only those abnormalities will be con-

sidered which are apparent during childhood and are of practical interest to the

gynecologist.

Atresia vulva; (" Conglutinatio vulva;").—Adherence of the labia majora or

minora, causing partial or complete atresia of the introitus vaginse, is comparatively

frequent and may be congenital or acquired. Edwards noted the presence of this

condition in 9 infants out of a series of 250 births. Other observers beheve that the

Fig. 400.

—

Small Cylixdrical Speculum L^sed in Examining the Vagina and Cervix in a Child.

congenital cases are infrequent, but that a shght agglutination occurs a day or two

after birth. The condition is probably very rarely a true developmental anomaly,

although it is sometimes due to intrauterine adhesions of the mucous surfaces. In a

case described by Kelly (" Operative Gynecology") the condition was apparently due

to developmental causes. The labia majora were united by a dark thin membrane

with fine lines upon it radiating upward and outward from a well-defined central

vertical raphe. The genito-urinary opening was only 3 mm. in diameter. Two
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other cases with a similarly developed membrane were also observed by this autlior,

who regards the condition as one of abnormally long fourchette produced by faulty

development. In the majority of cases the adhesions are very slight and are de-

scribed by Bokai as epithelial union of the labia. The disappearance of the horny

layers of the epithelium is followed by cohesion of the opposite surface, and the

union then not infrequently becomes organized. Similar adhesions of the vaginal

mucosa are described by Zweifel.'

]Manv cases of vulvar atresia are the result of a neglected infantile vulvovaginitis,

in the majoritv of cases due to gonorrheal infection. In a case of vulvar atresia in

a child four vears old, seen l)y Cullen fFig. 401), the slight adhesion was ap-

parently the result of an old inflammation. The chief symptom was increasing

difficulty in micturition, of about a year's dur-

ation. The adhesion was easily separated by

blunt dissection and no bleeding occurred.

Complete atresia in a few instances has also re-

sulted from infection with the Klebs-Loeffler

bacillus.

Treatment.—Where the two sides are joined

by a dense membrane it is necessary to cut it

down to its base, and occasionally a few sutiu'es

are required to control bleechng. In many cases

the adhesion can be separated by means of a

blunt dissector, reunion then being prevented

by separating the surfaces with a small plug of

sterilized gauze smeared with vaselin.

As a rule, a general anesthetic is advisable,

but with slight adhesions cocain may some-

times be used. If the condition is not attended

to early, the adhesions are liable to become

denser and may be a source of danger when

menstruation is estabhshed.

Adhesions of the prepuce to the glans of the

clitoris is very common, and if there is an ac-

cumulation of smegma behind the adhesions an

irritable condition develops which may be the cause of masturbation and of

severe nervous disturbances.

Adhesions of the prepuce to the glans of the clitoris should be carefully freed

and all secretion removed.

Hypertrophy of the labia and clitoris is occasionally seen in the new-born

as well as in older children, but is rare in temperate climates. lS. H. Grandin, who

relates two instances of hypertrophied clitoris in Hindoo infants of twelve months,

regards the affection as being probably the result of masturbation induced by pre-

' Billroth andLuecke: "Handb. der Frauenk.," S. 179.

21 Seeker.

Fig. 401.

—

Atreria of thf. Vulva.

a, Upper jiortion of the labia majora.

?>, Beginning of tlie labia minora, c, CJeni-

to-urinar>' orifice, d. Line of adhesion of

vulva. (Case of T. .S. Cullen.)
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putial adhesions, and urges the importance of a careful examination for this con-

dition in female as well as male infants.

Vulvitis.—Inflammatory diseases are the most serious gynecologic affections oc-

curring in children, both on account of their comparative frequency and because

of the grave complications which may develop. These affections are particularly

frequent in the free clinics, as it is among the neglected children that the disease is

most prevalent. The children of the well-to-do, however, are by no means exempt.

Inflammatory diseases of the vulva may be divided into three groups: (1) Simple

inflammation; (2) gonorrheal infection; (3) other specific infections, as tubercu-

losis and diphtheria.

Simple vulvitis may be merely a local manifestation of some constitutional

dyscrasia, such as diabetes; or it may be a strictly local affection, the result of

uncleanliness. It varies in severity from a slight erythema to an extensive fur-

unculosis, diffuse phlegmon, or gangrene of the parts. The disease is commonly

met with in poorly nourished, unclean children. Local irritants, such as con-

tamination with urine or feces, the oxyuris, or traumatism, may produce an ex-

ceedingly severe inflammation, characterized by swelling and reddening, excoria-

tions, and sometimes deep ulceration. The disease does not spread to the

vagina. ^Masturbation, according to Veit ("Handbuch"), causes a characteristic

chronic inflammation of the vulva and vagina which is especially marked by elon-

gation of the nymphfe and clitoris, redness of the vulvovaginal mucosa, and un-

usual prominence of the sebaceous glands of the nymphse.

Aphthous vulvitis is a rare affection due to the activities of an organism

resembling the oidium albicans, and is characterized by the formation of white

patches on the reddened mucous surface.

Erysipelas of the vulva is a somewhat frequent disease in infants suffering from

streptococcus infection of the navel, and may also occur as a primary infection, es-

pecially among the filthy children in overcrowded districts.

The treatment consists in the hygienic care of the affected parts, accompanied

by alkaline washes to allay the irritation, and the exhibition of tonics and suitable

diet where constitutional disorders are present.

Gonorrheal Vulvitis.—Most cases of vulvar inflammation are due to infection

with the gonococcus. In the Johns Hopkins Hospital Dispensary the gonococcus

is found in the discharge in 63 per cent, of the cases of vulvitis in children. Dukelski ^

found that about SO per cent, of his cases had a gonorrheal origin, and Welt-Kakels^

found that the majority of the cases observed at the Mt. Sinai Hospital Dispensary

were due to the gonococcus. The infection may have either a direct venereal origin or

may be propagated by means of infected towels, or bed-linen or other articles, or the

infant may be infected during birth. It is not unusual to find two or more children

in one family suffering from the disease, while in children's hospitals small epi-

1 Dukelski: Jahrb. f. Kinderheilk., 1904, lix, S. .397.

^Sara Welt-Kakels: N. Y. Med. Jour., 1904, vol. Ixxx, p 689.
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demies are common. Cotton' reported a recent epidemic of gonorrheal vulvo-

vaginitis in a Chicago hospital affecting twenty children. KimbalP relates that

among 600 admissions to the public ward of the Babies' Hospital 70 cases of

gonorrheal vulvovaginitis occurred, a large proportion of which developed in the

hospital. Probably about 10 per cent, entered with the disease and became the

source of a small epidemic. Only complete isolation can prevent the spread of

the disease, and it is now the custom in some hospitals to examine a smear from

the vaginal secretion of every girl admitted and to keep her isolated for several

days before allowing her to enter the ward. Children who have contracted the

disease should not be permitted to attend school until all danger of spreading the

infection is past.

Pathogenesis and Symptoms.—The symptoms of gonorrheal vulvitis are identical

with those observed in adults. The onset may be abrupt, but is usually insidious.

A more or less copious greenish-yellow discharge is first noticed and the vulva is

swollen and inflamed. The child suffers from smarting and burning of the ex-

ternal parts. Ardor arina. is a pronounced symptom, and frequent, slightly painful

micturition persists after the acute stage is passed. The inguinal glands are usually

enlarged. Bartholin's glands may be enlarged and sometimes are converted into

abscesses. The urethra is usually affected in every case, according to Rudsky,

and a caruncle sometimes develops, producing much pain. "\^oluminous vulvar

vegetations are common in little girls suffering from chronic gonorrheal infection.

Ischiorectal abscesses are uncommon, but I have seen one case in a child of four

years. K. Fliigel found rectal infection in 20 per cent, of the cases of gonorrheal

vulvitis in children. The chief symptoms of this complication are a burning sensa-

tion and a frequent desire to empty the bowels. A mucous discharge may be

noticed, but as a rule is discovered only through the speculum. Ulceration of the

rectal mucosa is rare. Extension to the vagina is much more frequent in children

than in adults, and the infection of the pelvic organs and peritoneum is by no

means infrec|uent. Kimball reported S cases (7 girls) of gonorrheal pyemia with

multiple arthritis in children vmder three months. As the acute symptoms subside

the disease pursues a chronic course and may terminate in a few weeks or may con-

tinue for months, and the child may become extremely debilitated.

The treatment of gonorrheal vulvitis in children is exceedingly troublesome to

cure and relapses are frequent. According to Kimball, the affection was much more

amenable to treatment in infants under one year, and the average duration in these

cases was about ten days, while in older children a longer time was required. In

Cotton's cases, in spite of heroic treatment, the average tluration of the disease was

116 days. The best results are obtained by means of frequent, thorough irrigations.

Solutions of hichlorid of mercury (1 : 10,000) or potassium permanganate (1 : 2000),

followed by applications of AgNOg, 5 per cent., have proved most useful in these

cases. Kimball found a 2 to 5 per cent, solution of protargol the most useful. The

' Cotton: Arch. f. Pediatrics, New York, 1905, xxii, 100.

^ Kimball: Med. Record, 1903, vol. Ixiv. No. 20, p. 761.
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rectal infection is amenable to treatment with suppositories of argentic nitrate or

ichthyol (Fliigel).

Diphtheritic vulvitis is a not infrequent complication of pharyngeal diphtheria

in children, and, as in Silberstein's case,^ the vulvar infection may give rise to urgent

symptoms before the pharyngeal condition is suspected. The affection is character-

ized by swelling, dark red discoloration, ulceration, and sometimes gangrene of the

vulva, attended with the usual constitutional symptoms of diphtheria. In a case of

diphtheritic vulvitis mentioned by Edwards, a complete cast of the vagina was

thrown off, with a resulting vaginal atresia which later on necessitated operative

relief.

Treatment.—The disease readily responds to the administration of antitoxin,

but in the healing of extensive necrosis of the vulva care must be taken to prevent a

subsequent atresia.

Tuberculosis of the vulva is a relatively frequent affection in children as com-

pared with its rare occurrence in adults. The disease may be primary or secondary.

Primary tuberculosis of the vulva is exceedingly rare, but there are a few cases

recorded which clearly demonstrate its occurrence in young children. In Schenk's^

case the child had played for a long time with two tubercular children. In one of

Demme's^ cases the eleven-months-old child had apparently contracted a vulvo-

vaginal infection from a tubercular mother, and in another case of vulvovaginal

tuberculosis in an infant of seven months, the father was tubercular.

Secondary tuberculosis of the vulva may be due (1) to propagation of the in-

fection by continuity of structure, as when the pelvic organs or the bones of the

pelvis or hip are affected; (2) the disease may be due to metastatic transportation

by way of the blood or lymph-vessels; or (3) it may be conveyed by contaminated

fingers or linen in cases of pulmonary tuberculosis, or from the stools in tuberculosis

of the alimentary canal.

Vulvar tuberculosis usually appears in the form of the characteristic flat ulcers

having irregular, infiltrated margin and a grayish or greenish-yellow base studded

with miliary nodules. More rarely the disease develops in the form of a diffuse

swelling and induration of the parts. The treatment consists in the excision of

the affected area and the general hygienic care of the child.

Tumors.—The only tumors of the vulva in childhood described are the not

infrequent angiomata and a single case of Kpoma of the vulva in a five-months child,

observed by Quenu.* A small cyst of the vulva is shown in Fig. 402. Guyot

observed a cavernous angioma of the vulva in a child of six years. The tumor

was bilobed and of considerable size. Edwards, Herring, and Sanger have directed

attention to the circumscribed and extensive diffuse angiomata of the vulva in

new-born infants. The angiomatous swelling often involves the neighboring

' Silberstein, L.: Deutsch. med. Woch., Bd. xxvi, 1900, S. 566.

^Sohenk: Beit. z. klin. Chir., 1896, Bd. xvii, S. .526.

^Demme: Wiener med. Blatter, 1887, Nr. 50, S. 1576.

* Qu^nu: Bulletin Soc. de Chir., 1890, xvi, No. 1, p. 54.
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parts, extending to the buttocks and down the thighs. Sloughing of the center

of extensive cases may occur (Edwards).

The treatment which has proved most successful is electrolysis.

DISEASES OF THE VAGINA AND HYMEN.

Malformations.—Anomalies of the hymen, including absence, double hymen,

double or multiple orifices, are present at birth, but are usually only discovered

accidentally. Imperforate hymen and vaginal atresia are seldom detected before

puberty. In some instances a protrusion of the septum during violent crying has

directed the attention to the condition, while in other instances a collection of

mucus behind the septum has produced

a fluctuating tumor between the labia.

GranwelP reports a case where, in an

infant one month old, a tumor mass

filled the pelvis and lower abdomen al-

most to the umbilicus. The vulva and

perineum were reddened and edematous.

Retention of urine was first suspected, but

after an unsuccessful attempt to pass a

catheter, the vaginal ol)struction Was dis-

covered. Incision of the membrane al-

lowed the escape of a small amount of

pus followed by about 400 c.c. of lemon-

colored fluid. Slight epithelial adhesions

between the mucous folds immediately

behind the hymen are not uncommon

in children and may be mistaken for

imperforate hymen. Spontaneous rup-

ture usually takes place, but it may be

necessary to separate the union with a

probe.

Imperforate Anus.—Developmental errors depending upon the persistence of the

cloaca result in the persistence of abnormal communication between the vagina,

bladder, and rectum. The most extreme conditions are found only in non-viable

fetuses, but in the living child the external anus is sometimes absent and the rectum

opens into the vagina or vulva. IhP describes a case in which the urethra opened

into the vagina and the rectum ended in the upper vaginal wall. A radical opera-

tion has excellent results in suitable cases if undertaken early. In less favorable

cases, as when the anal opening is too high or the deficiency of structure too great,

the condition may be improved by providing the abnormal opening with a sphincter.

Retentio Mensium.—Atresia of the vagina at any point is followed by an accu-

Granwell: Rev. de Oyn., 190.5, No. 9, p. 635. ' Ihl: Zeit. f. Geb. u. Gyn., Bd. Iv, S. 373.

Fig 402.

—

Hymex with two Unequal Orifices
Small Vulvar Cyst in a Child.
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mulation of the menstrual flow above the obstructed area. If only the hymen, the

anterior or the middle portion of the vagina is obstructed, the superior portion be-

comes distended, producing a hematocolpos. The vagina becomes greatly dis-

tended before the uterus is affected (Fig. 403), but with the increasing distention,

partly through pressure and partly by means of the traction exerted by the stretch-

ing of the vaginal tissue, the cervix becomes thinned out and finally is practically

obliterated, and the uterus then becomes distended with the menstrual secretion.

If the menstrual retention continues beyond a certain time the tubes may also be-

come dilated, forming a double hematosalpinx. The percentage of cases in which

the tubes are found distended varies considerably in different collections of cases.

Fig. 403.

—

Hematocolpos due to Atresia of the Lower Portion of the Vagina.

a, Distended upper portion of the vagina (CuUen).

Puech found only 16 out of 300 cases, while Janicot ' found 50 per cent, in a series of

68 cases.

The mechanism of the development of the tubal hematomata is not definitely

understood. The theory formerly accepted, that all cases were due to reflux from

the uterus, does not explain the cases in which the proximal end of the tube is oc-

cluded. On the other hand, the view that the hematosalpinx is produced by a tran-

sudation from the mucous lining of the tube itself is open to the objection that

menstruation does not normally occur in the tube, although its occurrence in patho-

logic conditions has been observed. Sanger accepts Fabricius' view that a large

'Janicot: These, Bordeaux, 1903.
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proportion of cases of tubal hemorrhage in cases of atresia may be explained in the

same way as in cases of uterine myomata—namely, a passive congestion of the tube

results from the contraction of the uterine walls.

Prognosis.—If the atresia is not relieved early, the prognosis is exceedingly

grave. In rare instances the mass remains indefinitely without giving rise to

any pronounced symptoms, as in a case described by James Murphy,' where the

first symptoms of hematometra became manifest at forty-two years of age. More

often serious complications develop within a year or two of the beginning of the reten-

tion. The two chief dangers are rupture and inflammation. Spontaneous rupture

is the usual secjuel of the distention and may occur either externally or internally.

In external rupture, as a rule, the vaginal wall is the part to give way, but cases

have been recorded in which

rupture occurred through the

base of the labium majus;

and Boiling (Janicot) described

a case where the hematoma

opened in the gluteal region.

External rupture is sometimes

followed by complete recovery,

but in many cases the pocket

becomes infected and the pa-

tient succumbs to septicemia.

Internal rupture is more

frecjuent than rupture extern-

ally. The perforation is usu-

ally in the vaginal wall, but in

a few instances it has been ob-

served in the uterine wall.

The hematoma frequently

opens into the rectum, less

commonly into the bladder.

In one case the stomach was perforated. Recovery may follow rupture into the

bowel, but it is not perfect, as there persists a rectovaginal or rectouterine fistula, or,

the fistula becoming closed off, there is a recurrence of the menstrual retention.

Unfortunately, one of the most frequent as well as one of the gravest terminations

of prolonged menstrual retention is rupture of the tubes into the peritoneal cavity.

If only a small amount of blood escapes at a time, it may become walled off, forming

a pelvic hematocele, but very often a more abundant hemorrhage occurs and causes

immediate death or a rapidly fatal generahzed peritonitis. This accident should

be very rare, as rupture of the hematoma in cases of atresia occurs only after pro-

longed retention, usually not until one or two years after the appearance of the first

symptoms.
' Murphy, James: Brit. Med. Journal, 1895, vol. i, p. 65.

Fig. 404.- -Atresia of the Vaginal Orifice; Hematocolpos .\nd

Hematometra.

V, Vagina; internal os (T. S. Cullen).
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Clinical History.—The symptoms arising from vaginal atresia do not manifest

themselves until puberty, at which time the child presents the usual physical and

psychic developmental changes incident to this period, and the menstrual mollmina

appear with more or less severity, but unaccompanied by the usual external signs.

The chief symptoms are amenorrhea, pain, and tumor. The onset of the symptoms

may be abrupt, with severe cramp-like pains in the pelvis and abdomen, or may

develop Insidiously, with a feeling of general malaise, associated with more or less

discomfort in the pelvis. In all the cases of retentlo mensium which have come

under my observation, the earUest evidence of the trouble consisted of sudden, severe,

cramp-like pains, which came on without warning while the patient was In good

health. The pain may be persistent for days or weeks, or may recur dally, last-

ing only a few hours. The initial attack gradually subsides and the patient may

be free from pain for two or three months, when a similar attack occurs. After

the second or third attack there is a less complete cessation of pain and the patient

suffers from a constant feeling of weight and pressure in the pelvis. With each

succeeding period the pain becomes more Intense, often resembUng labor pains,

and is finally associated with pronounced nervous manifestations, such as hysteria,

syncope, epileptiform convulsions, and nervous chills. Symptoms of localized

peritonitis sometimes develop in a later stage, and may be due to a slight escape

of blood into the peritoneal cavity.

Treatment.—A spontaneous cure of the disease is so uncertain that early surgical

interference is Indicated In all cases, the appropriate operation depending upon the

position of the atresia and the condition of the pelvic organs. An exact diagnosis

of the condition present is of the first importance.

Atresia of the hymen or of the anterior part of the vagina usually results In a

simple hematocolpos without involvement of the higher pelvic organs. An incision

through the distended membrane followed by emptying of the sac is usually all that

is necessary, and may be done without anesthesia. If the denuded area is somewhat

extensive the mucous lining of the vestibule may be loosened and drawn up to meet

the mucous membrane of the vagina. In cases where the atresia of the anterior por-

tion of the vagina extends for a distance of 3 or 4 cm., careful dissection Is necessary

In separating the rectum from the bladder wall in order to avoid injuring either of

these organs. The extensive area of denudation may be covered over by drawing

down the vaginal mucosa (usually readily separated) and uniting it to the mucosa

of the outlet.

If the uterine cervix is patulous the cavity should be emptied and a bimanual

examination then made to determine the condition of the tubes. If they are nor-

mal, the operation is finished; but if they are distended an abdominal section with

removal of the tubes ultimately may be required. The blood from the tubes may

discharge through the uterus and a satisfactory result may follow. In such cases

the abdominal ostia are generally occluded and sterility usually follows. If the tubes

do not empty themselves, or if infection results, the removal of the tubes may be-

come necessary.

VOL. I.—52
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In atresia of the upper vagina and cervix every effort should be made to preserve

the organs and to restore their function, and a radical operation should be performed

only when it is practically impossible to construct a permanent communication be-

tween the uterine cavity and the vagina. The first c[uestion to be considered in

regard to the operation is whether it should be performed by the vaginal route, by the

abdominal route, or by a combination of both. In atresia of the upper portion of

the vagina, Sanger advocates the abdominal route, claiming that it is easier by this

method to divide the septum between the bladder and rectum without tearing either

structure. Others prefer the vaginal route in the beginning, but in some cases

combine the abdominal method. In all cases where the tubes are distended the

abdominal route is advisable.

The vaginal operation consists in the division of the septum and the covering

of the denuded area with mucous membrane. In congenital atresia this is more

readily performed than in accjuired conditions, because in the latter, on account of the

scar tissue present, the mucous membrane is less readily separated from the under-

lying tissue of the vaginal wall. When it is impossible to cover the denuded area

with the vaginal mucosa, grafting with mucous membrane from the vulva may give

satisfactory residts. An excellent flap may be formed from each labium minus.

In atresia of the cervix the construction of a permanent canal through the dense

tissue of the long narrow cervix is often impossible. An incision may be made in

the wall of the uterus immediately above the cervix and extended down through the

cervix, after which the vaginal mucosa is drawn up and attached to the endometrium.

If the septum is so broad that the vaginal mucosa cannot be drawn up into the canal,

it has been suggested by Doderlein, Kronig, and others, that the fundus be drawn

down, and a channel for the menstrual flow made by an opening through the

uterine walls directly into the cavity. The canal may be kept open by drawing

down the endometrium to meet the vaginal mucous membrane. This operation

was successfully performed by Hofmeier, who found a year later that the open-

ing would scarcely admit an ordinary sound, but menstruation occurred regularly.

On account of the impossibility of delivery in the event of pregnancy occurring in

such a case, the advisability is considered of removing the tubes by way of the ab-

domen at the time of the operation.

In atresia of the upper part of the vagina and of the cervix the vaginal method

of operation is especially difficult, as the bladder and rectal walls are in close ap-

position. In such cases the abdominal route is adopted by most operators, notably

Wertheim, Zweifel, and Halban. When the abdominal cavity is opened the

relation of the bladder to the fundus is easily recognized, and there is no dif-

ficulty in separating the bladder down to the vagina. The cervical wall may then be

fixed to the rudiment of the vagina'. If the septum is so broad that a permanent

canal through the cervix cannot be constructed, the fundus may be drawn down and

an opening made directly into the cavity, as described above. It is questionable if,

considering the difficulties in the operation and the risks of pregnancy, a primary

radical operation would not be advisable.
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In vaginal or cervical atresia, accompanied by hematosalpinx, abdominal section

is always indicated. A conservative operation npon the tubes may be possible in

exceptional cases, but as a rule their removal is the only safe procedure.

Hematometra in a rudimentary uterine horn is exceedingly difficult to diagnose,

as menstruation occurs normally in the developed portion of the uterus. The un-

equal enlargement of one horn of the uterus and the development of a softish, semi-

fluctuant tumor distinguishes the condition. Hofmeier, in one case of hematometra

in a rudimentary horn, opened the sac through a vaginal incision and sutured the

uterine to the vaginal mucosa. If the sac is too high up to make a communication

with the vagina, laparotomy is indicated. The distended rudimentary horn may
then be resected, as in the case of a myomectomy, and the wound into the uterine

wall closed with deep and superficial sutures.

Vaginitis.—With few exceptions vaginitis in children is due to gonorrheal in-

fection. A simple vaginitis in children, in rare instances, is caused by the irritation

of foreign bodies in the vagina, and occasionally intestinal parasites lodged in the

vagina have excited a mild inflammation.

Gonorrheal vaginitis is relatively much more frequent in children than in adults

and is found in the majority of cases of vulvar infection. The susceptibility to

vaginal infection in children is probably due to the greater delicacy of the mucous

lining of the vagina. The vaginal mucosa is edematous, granular, intensely

hyperemic, and bathed in the purulent discharge.

Diphtheritic vaginitis frequently accompanies the infection of the vulva, and may
result in the sloughing of the whole mucous membrane.

Tuberculosis of the vagina is relatively more frequent in children than in adults.

E. Menne,^ analyzing 42 cases of virginal genital tuberculosis, of which 29 were in

children under fifteen years, found the vagina affected in 19.2 per cent, as compared

with 9.6 per cent, of the cases in general. Mile. Bonnin regards the presence of a

slight abrasion or injury of the mucosa as essential for the localization of the in-

fection. The disease may appear in the form of irregular tubercular ulcers or as

miliary tubercles.

Treatment.—Localized tubercular areas should be excised. Miliary tuberculosis

can only be treated by general and local hygiene.

Tumors.—Congenital cysts of the hymen are comparatively frequent and are

retention cysts which develop, as a rule, on the external surface, but may also be found

on the inner surface. They may be single or multiple. The majority are very small,

varying from 2 to 8 or 10 mm. in size. In a case described by O. Mtiller ^ a con-

genital cyst of the hymen caused retention of urine. Ricci's cyst (cited by Gellhorn)

was the size of a cherry.

Cysts of the vagina are also mostly retention cysts and may be present at birth or

may develop soon after. The pathology of these cysts is described in Chapter III.

Solid Tumors.—Of solid tumors of the hymen, Gellhorn found two reports of

' Menne, E.: Dissertation, Griefswald, 1901.

2 Miiller, O.: Archiv fur Gynilk., Berlin, 1890, xliv, 263.
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polypus and one of angioma. Solid tumors of the vagina include fibroma, myoma,

sarcoma, and carcinoma. Benign tumors are exceedingly rare and the few cases

reported lack careful histologic description.

Sarcoma of the vagina is much more frequent in children than in adults, and with

few exceptions it belongs to the characteristic form of sarcoma which develops in the

vagina only during childhood and is usually described as grape-like sarcoma, myxo-

sarcoma, or sarcoma botryoides. The tumor usually appears during the first years

of life, and in a few cases was observed at birth, or a few days after. Out of 26 cases

collected by Starfinger, ' 24 were in children under five years, and 10 under one year.

The growth appears at first as a small, red, broad-based or pedunculate polypus

which presents at the vulvar opening and, as a rule, is attached to the anterior vaginal

wall. The primary tumor may remain cjuiescent for months or years and from its

macroscopic appearance cannot be distinguished from a simple polyp. Sooner or

later, however, it begins to proliferate, and disseminates in the form of multiple

pedunculate vesicular or hemorrhagic polypi, which fill the vagina, finally in-

vade contiguous structures, and may produce widespread metastases (Fig. 58,

Chapter III).

Clinical History.—In some cases the child complains first of pain in the vulva,

in others the first thing noticed is the presence of the tumor between the labia. Pain-

ful micturition and later complete retention are prominent symptoms. There is

often great pain on defecation. The nutrition of the child may not appear to be im-

paired until very late, and the fatal issue may be directly due to urinary obstruction;

in other instances there is evidence of general sepsis resulting from extensive ne-

crosis of the tumor, or there may be a gradual loss of weight and strength due to the

invasion of the growth. The prognosis is grave. Simple excision of the primary

tumor is always followed by recurrence, which may take place very rapidly or may
not appear for years. D'Arcy Powers excised a congenital tumor from a six-weeks

infant, and recurrence did not take place until three years later. In Schuchardt's

case a second excision of the tumor with a wide area of surrounding healthy tissue

resulted in complete cure, the patient being well ten years later. Israel (Hollander's

case) successfully extirpated the entire genital tract of a child of two years. The

following typical case of grape-like sarcoma of the vagina in a child was observed

in Kelly's clinic at the Johns Hopkins Hospital:

E. B., two and a half years old, admitted with the diagnosis of tumor of the

vagina. The tumor was painful, grew rapidly, and produced severe urinary dis-

turbances, terminating in complete retention. The child's nutrition was but shghtly

impaired, and death was directly due to the urinary obstruction. Examination re-

vealed a papillary, pinkish mass, of somewhat firm consistency, which protruded from

between the vulva and had a broad-based attachment to the lower vaginal wall.

Above this mass the vagina was completely distended by a cluster of grape-like polypi.

A few of these polypi were hemorrhagic, but the majority were pale and translucent,

resembling the vesicles of a hydatidiform mole. The vesicovaginal septum was

' Starfinger: Dissertation, Berlin, 1900.



CONGENITAL SPLIT OF THE CERVIX. 821

penetrated and a large hemorrhagic tumor of firm consistency protruded into the

bladder. At autopsy it was found that the disease had invaded the parametrium,

surrounded both ureters, and developed upon the abdominal peritoneum. Meta-

stases were found in the lungs. Microscopically the characteristic structure of

the racemose vaginal sarcomata of infancy was typically represented in the tumor.

Striated muscle fibers were found, not only in the primary tumor but in the

secondary growths, and in the lung metastases.

Carcinoma of the vagina in childhood is almost unknown. Smith (Edwards)

observed a cancer of the rectovaginal septum in a child of fourteen months.

Guersant saw a large, circumscribed, carcinomatous tumor growing from the introitus

of a child of three and a half years, and Johannesky found a cancerous nodule

situated in the vaginal vault in a museum preparation from a girl nine years old.

DISEASES OF THE UTERUS.

Malformations of the uterus are never discovered during childhood, except in

the rare instances of hypertrophy of the cervix associated with descensus.

Prolapsus of the uterus is an unusual condition in childhood, but cases have

been observed in infants a few days old, and in older children complete prolapsus

has followed prolonged exertion or severe strain. The majority of the infantile

cases were associated with spina bifida and other congenital defects and the infant

did not live more than a few weeks or months. Redwansky, however, observed

a case in an infant with no other defect.

Treatment.—In several instances of acute prolapsus in children and young girls

a permanent cure has been effected by a simple reduction of the displacement,

followed by prolonged rest in bed, sometimes with the addition of cold baths and

cold douches.' When this treatment is not successful operative interference is

indicated, the best results being obtained by means of abdominal suspension of the

uterus, if necessary combined with amputation of the hypertrophied cervix and a

plastic operation upon the relaxed vagina. In view of the possibitity of dystocia

due to the uterine suspension occurring later, it would be better to correct the dis-

placement by means of Alexander's or Gilliam's operation.

Hypertrophic elongation of the cervix is occasionally observed in childhood

and is sometimes, although not necessarily, associated with descensus of the uterus,

being probably an important cause of the displacement. The condition is sometimes

mistaken for simple prolapsus, but on careful investigation it is easily recognized.

Partial amputation of the cervix is the appropriate treatment.

Congenital split of the cervix is described by Noble, Penrose, Edwards, and

others, and is frequently associated with ectropion of the cervical mucosa, or so-

called erosion. The condition is not important during childhood, but in later life

it may be of medico-legal interest. It may be distinguished from lacerations due to

' N^el: Thise, Bordeaux, 1904.
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childbirth by the absence of scar tissue, while further proof of its congenital nature

may be found in the virginal condition of the outlet.

Infantile hemorrhage is divided by Busey' into three groups. In the first and

most frequent form the hemorrhage occurs periodically and is associated with the

external signs of premature puberty; in the second there is irregular hemorrhage for

a brief period, but not beyond the twelfth to the eighteenth month; the third variety

occurs during the puerperal month, usually between birth and the sixth day, and sub-

sides spontaneously. While cases of idiopathic hemorrhage are not rare and have

no deleterious effect upon the child, every case should be carefully investigated, as

irregular hemorrhage may be due to a new growth of the vagina, uterus, or ovaries,

and in many cases of supposed precocious menstruation the hemorrhage and un-

usual development of the external reproductive organs are due to the presence of

ovarian tumors, especially ovarian sarcoma, and cease after the removal of the

growth.

Endometritis.—The frequency with which the cervical and uterine mucous

membrane become infected as a sequela of infantile gonorrheal vulvovaginitis is

still under discussion. Sanger considers it a relatively frequent event, and Dind

states that the cervix and urethra are the seats of election for gonococci. Young,

on the other hand, believes that the cervix is seldom infected and found only two

instances out of twenty cases. In a few cases the vaginal discharge was found to

come entirely from the os uteri. Clinically the disease pursues a mild course, and

unless complicated by extension to the tubes and peritoneum, is chiefly characterized

by the purulent discharge, which, by means of a suitable speculum, maybe seen exud-

ing from the cervix. Rest, tonics, and the treatment of the vulvovaginitis are usually

the only indications. In an obstinate case of endometritis persisting after removal

of the pus tubes, Bidwell cureted the uterus, after which the discharge ceased. The

use of the thermocautery in obstinate cases of cervical endometritis in children would

probably be as successful as it is in adult cases, but so far as I am aware it has not

been tried.

Tuberculous mdomdritis in childhood is usually associated with disease of the

tubes, and I have not been able to find any cases in which the disease appeared to

be primary in the uterus. The disease may be limited to the endometrium or may
infiltrate the musculature also. In several recorded instances of the disease the

uterus was converted into a large pear-shaped tumor filled with caseous material.

The cervix is rarely invaded. In one young girl of fifteen years, observed in

Kelly's clinic, a papillary growth attacherl to the cervix was found on microscopic

examination to consist of hyperplastic tuberculous tissue.

Tumors of the titerus are exceedingly rare under eighteen years. The majority

of the reported cases were malignant. Cervical polypus is occasionally observed in

young girls, and a case of uterine myoma in a girl of eleven years is referred to by H.

Spencer.

Malignant Tumors.—Carcinoma of the uterus may be primary or secondary.

' Busey: Trans. Obst. Soc. of Washington, 1889-90, vol. iii, p. 25.
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Laidley described a case of primary carcinoma of the uterus in a child two and a

half years old, and Ganghofer an instance in an eight-year-old girl. Other cases

have l)een observed at nine, eleven, and thirteen years. A case of primary sarcoma

of the uterus in a three-year-old child was reported by Depage.' The child was

operated on for a small cervical tumor which was diagnosed as a fibroma. The

growth recurred in six months and a vaginal hysterectomy was then performed. Six

weeks later a rapidly growing tumor entirely filled the pelvis. ^Microscopic ex-

amination revealed a small round-cell sarcoma. Zweifel " did a vaginal extirpation

for round-cell sarcoma of the uterus in a child of thirteen years. Curtis " operated

on a child twelve months old for grape-like sarcoma of the cervix and vaginal vault.

Death occurred the following day. It is possible that in tliis case the growth was

primary in the vagina.

DISEASES OF THE UTERINE TUBES AND PARAMETRIUM.

Hernia of the tube may be congenital or acquired and may occur with or without

the ovary. Garrigues^ collected forty-three cases of hernia of the tube alone; nine of

them were congenital. Accjuired hernia is more frecjuent, but is rare in childhood.

The most frequent form is the inguinal. The herniated tube is subject to external

injury and is also liable to become strangulated. Almost all cases demand early op-

eration. If the tube is normal it should be returned to the abdomen, but if exten-

sive adhesions are formed, or if the tube is much diseased, it should be removed.

Hyperemia and hemorrhagic infiltration of the tube in children occasionally

occur as a sequela of the acute exanthemata, typhoid fever, cholera, and although

usually of a slight grade, fatal cases have been observed (Hennig). Mechanical

obstruction to the tubal circulation is rare in childhood, but is occasionally found

in ovarian tumors with twisted pedicle which includes the tube. Such a case in a

new-born infant is described by v. Franque.^ Hematoma of the tube in cases of

gynatresia followed by retentio mensium is described above.

Salpingitis in children is with few exceptions due to infection with the gonococ-

cus or tubercle bacillus. There are several cases recorded of acute tubal inflamma-

tion in young girls where the infection was secondary to appendicitis, and the

appendix should always l)e suspected in pelvic inflammation in childhood when a

gonorrheal vulvitis is not found.

Gonorrheal salpingitis and localized or general peritonitis are regarded by

some writers as rare sequela; of infantile vulvovaginitis; others, notably Sanger and

Hennig, are of the opinion that gonorrheal pelvic inflammation is comparatively

frequent. Bidwell and Carpenter," collecting and analyzing a large number of

'Depage: Cent. f. Kinderheilk., 1902, Bd. vii, S. 103.

' Zweifel: Cent. f. C!yn., 1884, Bd. viii, S. 401.

^Curtis: Obst. Trans., London, 1904, xlv, p. .320.

^Garrigues, A.: "Les Hernias de la Trompe Uterine," These, Paris, 1904.

5 Von Franque: Zeit. f. Geb. u. Gyn., 1900, Bd. xliii, p. 257.

' Bidwell and Carpenter: Brit. Jour, of Children's Diseases, vol i, No. 10.
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reported cases illustrating the complications of gonorrheal infection in children, find

that pelvic inflammation is not infrequent, but it appears usually to run a benign

course. Galvagno ' thinks that the peritoneum in childhood is more susceptible to

gonorrheal infection than in adults, but that the condition in children is rarely

diagnosed. The course of the disease is rather mild and the prognosis fair. Gal-

vagno found 35 cases of chronic or subacute peritonitis recorded, with a mortality

of about 20 per cent. Out of 24 cases of diffuse gonorrheal peritonitis in the

literature, 10 were in children.

The clinical history of pelvic inflammation in older children corresponds to that

in adults. In infants and young children, unless the presence of a vaginal dis-

charge has been noticed, a diagnosis is seldom made. The usual symptoms are

pain in the lower abdomen, dysuria, and painful defecation, associated with general

malaise and more or less fever. The onset of acute peritonitis is characterized

by severe abdominal pain, tenderness, and distention, usually accompanied by

vomiting. The temperature is often high, the pulse rapid, and the characteristic

peritonitis facies more or less marked. The presence of a vaginal discharge, which

may have appeared a few days before the abdominal symptoms or occurred simul-

taneously, indicates the origin of the disease. In many cases in children a gonor-

rheal arthritis has developed before or at the same time as the abdominal affection.

The treatment should always be expectant. The large majority of cases terminate

in complete recovery without operation. Rest in bed, ice on the abdomen, small

doses of opium, and laxatives are the appropriate treatment. Galvagno advises

also the administration of potassium iodid. In favorable cases improvement of

the acute condition is soon noticeable. If no improvement is perceptible, opera-

tive treatment may be demanded.

Tuberculosis of the Tubes.—In children, as in adults, the tubes are the favorite

seat for the localization of pelvic tuberculosis. H. Briining" reported 2 cases and

collected 44 cases of genital tuberculosis in children, for the most part affecting the

tubes. The disease is usually secondary to general tuberculosis. Allaria
^

found descriptions of 19 primary cases in the literature, but in some the primary

nature of the disease was questionable. There is no doubt that the disease is much

more frequent than these figures seem to indicate. Many cases of pelvic tubercu-

losis advance without symptoms, or are masked by the symptoms arising from the

pulmonary or other primary affection. The varieties of tuberculous salpingitis ob-

served in children are the miliary and caseous forms. In primary tuberculosis the

tubes are usually converted into thick, caseous pus sacs.

Symfloms.—Many cases, as I have said, give rise to no local symptoms what-

ever. Pain, dysuria, difficult defecation, and the characteristic tuberculous tempera-

ture, may all develop. A vaginal discharge is frequently observed. A pelvic ex-

amination reveals the hard masses lateral to or behind the uterus.

• Galvagno: Archives of Pediatrics, New York, January, 1904, p. 72, vol. xxi.

= Bruning: Monatschrift f. Geb. u. Gyn., 1902, Bd. xvi, S. 144.

' Allaria: Archives of Pediatrics, New York, 1904, vol. xxi, p. 710.



OVARIAN TUMORS IN CHILDHOOD. 825

The treatment is always operative unless contraindicated by the general condition

of the patient.

DISEASES OF THE OVARY.

Hernia of the ovary is frequently observed in infants and young children and

may be either congenital or acquired. The inguinal variety is the most common.

Other forms are femoral, ischiatic, umbilical, and through the obturator foramen.

It is usually unilateral. Waldeyer has pointed out that ovarian hernia is often as-

sociated with defective development of the other pelvic organs. In 14 cases the

uterus was absent or rudimentary and in 4 cases there was a bicornate uterus.

Pseudo-hermaphroditism is frecjuently found with ovarian hernia. The diagnosis

is made from the presence of a small, firm, olive-shaped body in the hernia, which

is not generally painful, but is shghtly tender on pressure. There is no impulse, and

no variation in size when the child is straining or crying. Adhesions, torsion of

the pedicle, incarceration, and strangulation are frequent complications. All cases

of ovarian hernia demand early operation. If possible the ovary should be saved,

but in many cases it shows such advanced degenerative changes that its removal is

the only safe procedure.

Ovaritis.—Inflammation of the ovary is a rare sequela of gonorrheal infec-

tion in children. Its surface is frequently involved in the peritoneal exudate,

periovaritis, and in some cases acute ovaritis, with or without abscess formation

develops.

Tuberculosis of the Ovary.—This condition is usually associated with tuber-

cular salpingitis, or with tubercular disease of the peritoneum. In a case des-

cribed by Pillaud^ both ovaries, in a child of five years, were tubercular, while the

other pelvic organs were normal. The left ovary communicated with the rectum

by an irregular aperture the size of a 50-centime piece. In several cases of tubercu-

losis of the pelvic organs in children the ovaries have been converted into large

caseous abscess sacs, sometimes as large as an : range.

Tumors.—Ovarian tumors in childhood comprise all the varieties found in

adults, with the difference that certain tumors are relatively more common in

children while others are more frequent in adults. Moreover, in infants and young

children certain varieties, namely, dermoids and sarcomata, are chiefly found ; while

in older children the adenocystomata are the most frequent.

Retention Cysts.—Multiple cystic changes in the ovaries are stated by de Sinety,

Kissell, and others, to be frequent in new-born babies and young infants, but are

not found in older children. O. v. Franqu^, at autopsy on an infant eighteen hours

old, found a rounded, bluish-black cyst of the left ovary extending almost to the

umbilicus, with the pedicle twisted three times. In the other ovary there was a small

follicular cyst and other follicles beginning to show cystic changes.

Cystadenomata comprise about three-fourths of the ovarian tumors in children

' Pillaud: Cited by Brouardel, Th^se, Paris, 1865.
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over five years, and are occasionally observed in early childhood. The tumor may
attain an enormous size, and usually develops very rapidly.

Embryomata.—Dermoid cysts comprise about one-half of the ovarian tumors of

early childhood and have even been present at birth. They are often of large size

and are occasionally bilateral. Malignant embryomata or teratomata, are also

relatively frequent in childhood. In Romer's case, operated upon at twenty months,

the abdominal enlargement was

noticed at birth. Metastases are

common. Secondary nodules, pre-

senting the same structure as the

primary tumor, are sometimes found

on the omentum and general peri-

toneum, but the distant metastases

are usually pure sarcomata. Pick '

found a tumor in a girl nine years old

which at first was regarded as a med-

ullary sarcoma, but on careful exami-

nation later was discovered to be an

undoubted teratoma containing endo-

dermal, mesodermal, and ectodermal

parts, and especially characterized by

the presence of typical Langhans'

cells and syncytium. This writer,

as well as I.andau, beheves that many

of the supposed carcinomatous and

sarcomatous growths in young indi-

viduals belong to a well-defined class

which they designate epithehomata

chorioectodermale.

Sarcomata form a large propor-

tion of tumors in early childhood

and are sometimes congenital. The

majority are of the small round-cell

variety, but spindle-cell tumors,

fibrosarcoma, and endothehoma

have b&en described. The tumor is

usually unilateral, but is sometimes bilateral, and in cases in which after

removal of the growth a second tiunor developed in the opposite ovary, a micro-

scopic focus was probably present at the time of operation.

Carcinoma of the ovary is exceedingly rare in children. I have found records

of only 8 cases in which operation was performed for this disease in children. The

'Pick: Berl. klin. Woch., 1904, No.^. 7 and 8.

Fig. 405.- -Large Ovarian Dermoid in

Years Old (Dandois).

Girl Seven
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youngest case that I am acquainted with was successfully operated upon by Kelly

in October, 1904. The history of the case is briefly as follows:

E. T., age five years, admitted to the Johns Hopkins Hospital with a history of

recurrent attacks of abdominal pain dating from a fall three and a half years pre-

viously. Two months before admission it was noticed that the abdomen was swollen,

and shortly afterward a vaginal discharge appeared which at first was whitish but

later was discolored with blood. The child's general health was excellent. The

breasts were large for her age and the pubic hairs developed. At operation a car-

cinoma of the left ovary, the size of a large cocoanut, was removed (see Fig. 135,

p. 196). The right ovary appeared normal and was left in situ. The patient

made a rapid recovery and six months later showed no signs of recurrence.

The symptoms of ovarian tumors in children in general correspond to those ob-

served in adults. The evolution of the tumor appears to be much more rapid in

childhood, and even in the case of innocent growths the child soon succumbs. On
account of the relatively small space for its development, the tumor produces more

marked pressure symptoms, and dyspnea is often pronounced. Malignant tumors,

besides producing marked cachexia, are also prone to cause ascites. The frequent

occurrence of a bloody vaginal discharge with malignant ovarian tumors has been

mentioned already. When complications exist, such as torsion of the pedicle, rup-

ture, or suppuration, the characteristic symptoms of these accidents develop.

Torsion of the pedicle appears to be particularly frequent in the tumors of childhood.

Ovariotomy.—The only treatment of ovarian tumors is removal l)y means of

abdominal section. The importance of an early operation cannot be too urgently

insisted upon. When there is doubt as to the advisablity of operating on acccount of

the apparent extension of the growth, the child should be given the benefit of the

doubt and an operation attempted. Permanent cure has resulted in cases where

there seemed to be a hopeless extension of a malignant tumor. Care should be

taken to limit the shock as far as possible, the operation being performed rapidly

and the child's hodj kept warm by wrapping with flannel and applying hot-

water bottles. The opposite ovary should be inspected, but should not be re-

moved in the case of innocent growth unless diseased. W^here the tumor is malig-

nant there may be some question as to the course to be pursued. The large pro-

portion of cases of cancer in which microscopic foci are found in the apparently

healthy ovary (Glockner) points to the advisability of removing both ovaries in every

case. Sarcomata appear to be less often bilateral, and it may be justifiable, if

after explaining the risks to the parents of the child they so desire, to leave the

opposite ovary if it presents no evidence of disease.
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bodies, pathology,
208

cysts, pathology, 208
fibroma, pathology,

208
lipoma, pathology, 208
myoma, pathologj',

208
sarcoma, pathology,

208
varicocele, 270

Brushes, 24
sterilization, 24



IJvDEX. 831

Bulbus vestibuli vaginae, 452
Bursa, false, between vaginal
and rectal walls, secondary
perineorrhaphy, 406

Byrne method of treatment
of carcinoma of

uterus, 750
instruments, 751
preparation, 753
teohnio, 753

Calculus, vesical, 468
diagnosis, 469
symptoms, 469
treatment, 470

Cancerous changes in myoma
of uterus, 147

Carbolic acid, effect on bac-
teria, 51

sterilization by, 10

Carcinoma, colloid, of ovary,
pathology, 196

complicating fibroid tumors
of uterus, 670

cylindric-celled, of uterus,

pathology, 127
cystic, of ovary, pathology,

193
distant, oophorectomy in,

611
inoperable, medical treat-

ment, 320
treatment, by X-rays,

321
intracellular, of ovary, pa-

thology, 204
of Bartholin's gland, pa-

thology, 89
of bladder, 487
of cervix uteri, curetage,

366
extending to iliac

lymph-nodes, 138
extension, 133

local, 139

pathology, 124
squamous-cell, histol-

ogy, 126
pathology, 124

vaginal hysterectomy
by means of cautery
knife, 788

of Fallopian tubes, pathol-

ogy, 174
of ovary before puberty,

826
colloid, pathology, 196

cystic, pathology, 193

histology, 194
pathology, 190

of pelvis and fibroids of

uterus, differentiation,

681
of urethra, 461
of uterus associated with

uterine myoma, pa-

thology, 140
Byrne method of treat-

ment, 750

Carcinoma of uterus, Brj'ne

method of
treatment, in-

struments, 751
preparation, 753
teclinic, 753

curetage, 366
diagnosis, 729
examination of curetings,

121

extension, 133
Freund's operation, 718.

See also Hysterectomy,
abdominal, radical.

histology, 132
Mackenrodt's operation,

720
pathology, 119, 129
preparation of curetings,

122
radical abdominal hys-

terectomy for, 718.

See also Hysterectomy,
abdominal, radical.

Ries' operation, 721
Rumpf's operation, 720
symptoms, 728
vaginal hysterectomy by
means of cautery knife,

786
of vagina, 346

before puberty, 821
non-plastic operation,

346
pathology, 97
secondary, pathology,

98
of vulva, 340
and sarcoma, differentia-

tion, 341
non-plastic operation,

341
pathology, 88

originating in cervical canal,

pathology, 128
pearls in uterine carcinoma,

126
secondary, of vagina, pa-

thology, 98
squamous-cell, of cervix

uteri, histology
126

pathology, 124
Cardiac insufficiency as symp-
tom of fibroid tumor of

uterus, 676
Cardio-vascular degeneration

due to fibroid tumors of

uterus, 671
Caruncle, urethral, 460
Catarrhal cystitis, 472
Catgut, 15

chromicized, method of

preparing, 18

sterilization, 15

Bartlett's method, 17

dry heat method, 16

Kelly's method, 17

Kronig's method, 16

Catheter, mushroom, 496

Catheter, sterilization, 13

use, after celiotomy, 514

Catheterization in plastic op-

erations on uterovaginal

canal, 351
of ureter, 449

Cautery clamps, Downes',
583

knife, Downes', 7.52

sterihzation, 5

Celiotomy, after-treatment,

509
after immediate con-

valescence, 515
bandage, 515
first twenty-four hours,

510
morphin or opium, 510
removal of sutures, 513

second twenty - four

hours, 511
shock, 516
third twenty-four hours,

511
use of catheter, 514

anemia as contraindication

to operations, 505
care of patients immediate-

ly after operation, .509

combined with shortening
of round ligaments, ne-

phropexy, and herniot-

omy, 435
diabetes in, 506
drainage in, 517, 630

gauze, 519
how to remove, 520

glass tube, 517
methods, 633
objections, 631
substitutes, 632

in patients having kidney
lesions, 506

incision, .522

closure, 531
by through - and -

through suture, 531
by tier suture, 532

dressings, 536
Kiistner's, 526
lateral, 524
Mackenrodt's, 529
McBurney's, 525
median, .523

Pfannenstiel's, 527
preparation of abdomi-

nal wall, 522
preparatory treatment, 503

emptying alimentary
canal, 503

examination of heart,

504
of kidneys, 505
of lungs, 505

fixing date of opera-
tion, 507

general considerations,

503
preparation of emer-
gency cases, 504
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Celiotomy, preparatory treat-

ment, preparation of fee-

ble patients, 504
pulse after, 514
temperature after, 515

Cellulitis, pelvic, 296. See
also Pelvic cellulitis

.

Cervical canal, carcinoma or-

iginating, pathology, 128
endometritis, pathology,

111

erosion, congenital, pathol-

ogy, 112
granular, pathology, 112
pathology, 111

pseudo-erosion, pathology,
112

Cervix uteri, affections, 260
general treatment, 262
local treatment, 260

amputation, 375
conditions for which

done, 375
contraindications, 379
technic, 379

carcinoma, curetage, 366
extending to iliac

lymph-nodes, 138
extension, 133

local, 139
pathology, 124
vaginal hysterectomy
by means of cautery
knife, 788

chronic gonorrhea, local

treatment, 761
congenital split, 821
dilatation, 359

after-treatment, 362
contraindications, 361
indications, 361
operation, 361
prognosis, 362

fibroid tumors, diagnosis,

680
hypertrophic elongation

and overstretch-

ing, 424
before puberty, 821

hypertrophy, local treat-

ment, 262
pathology, 104

injuries, pathology, 105
laceration, clinical his-

tory, 372
diagnosis, 372
etiology, 372
trachelorrhaphy, 370
with eversion of cervi-

cal lips and hyper-
secretion of cervical

glands, local treat-

ment, 261
plastic operations, 347
racemose myxosarcoma,

pathology, 154
sarcoma, pathology, 152

squamous-cell carcinoma,
histology, 126

pathology, 124

Cer^'ix uteri, tuberculosis,

pathology, 116
Chancroids of vulva, 252

diagnosis, 252
medical treatment, 253
pathology, 252

Cheese-cloth, 19

Chemical sterilization, 9

of hands, 25
Chlorin, sterilization by, 10
Chorioepithelioma of Fallo-

pian tubes, pathology,
178

of uterus, pathology, 159
of vagina, pathology, 98

Chromicized catgut, method
of preparing, 18

Cirrhosis of ovary, 616
Clamps, Downes' cautery, 583
Clitoris, hypertrophy, before

puberty, 810
Clothing for operating room,

23
Coccus, skin, 54

of perineum, 55
Coccygodynia, non-plastic op-

erations, 342
Coitus, painful, 311
Collodion, 20

sterilization, 20
Colloid carcinoma of ovary,

pathology, 196
Colpitis emphysematosa, 259
Colpo-celiotomy, anterior, 594

lateral, 594
posterior, 594

Colpohyperplasia cystica, 259
Colporrhaphy, anterior, 382

for cystocele, 383
indications, 383
technic, 385

Colpotomy, anterior, 594
contraindications, 594
technic, 598

combined with shortening
of round ligaments, ne-
phropexy, and herniot-
omy, 435

lateral, 594
contraindications, 594
technic, 601

posterior, .594

contraindications, .594

technic, .596

Condyloma acuminatum, 249
etiology, 249
medical treatment, 250
of vulva, non-plastic op-

eration, 339
pathology, 81

pathology, 249
symptoms, 249

of vulva, non-plastic opera-
tion, 339

syphilitica of vulva, pa-
thology, 82

Cone dilator, 444
Congestion of ovary, pathol-

ogy, 179
Conglutinatis vulvae, 809

Conservative operations on
ovaries and tubes, 796

Constipation, chronic, 325
medical treatment, 326
treatment with drugs,

327
Constitutional diseases, amen-

orrhea due to, 227, 229
Corpus luteum cysts, con-

servative operations,

801
pathology, 183

Cotton, absorbent, 19

sterilization, 21
Credo's ointment in puerperal

pelvic peritonitis, 293
Cumol method of sterilizing

catgut, 16

Curet forceps, Noble's, 367
Hirst's, 368
Kelly-Sims', 367
Noble's dull, 368
Recamier's, 366
Sims' angular sharp, 367

sharp, 367
Thomas', 366

Curetage of uterus, 362
after-treatment, 369
contraindications, 368
in acute endometritis , 364
in carcinoma of cervix

uteri, 366
of uterus, 366

in chronic endometritis,

365
in fibromyoma, 367
in glandular hypertrophy

of uterine mucosa, 365
in mucous polyps, 365
in pyometra, 365
in retained secundines,

363
indications, 362
prognosis, 369
technic, 368

Cylindric-celled carcinoma of

uterus, pathology, 127
Cystadenoma invertens of

ovary, pathology, 190
of ovary before puberty,

825
histology, 189
pathology, 186

Cystadcnopapilloma serosum
of ovary, pathology, 190

Cystic tumors of vulva, non-
plastic operation, 339

Cystitis, bacillus coli in, 64,

65
lactis aerogenes in, 65
pyocyaneus in, 65

bacteriology, 64, 477
catarrhal, 472
congestive, 472
cystoscopy in, 478
diagnosis, 474
etiology, 470
examination of urine, 475
exfoliative, 472
fever in diagnosis, 478
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Cystitis, gonococcus in, 65
hyperemic, 472
leulcoplakia, 473
malakoplakia, 474
palpation in diagnosis, 478
patliology, 470
Proteus, 65
smegma bacillus in, 65
surgical measures, 483
symptoms, 474
traumatic, 471
treatment, 479

surgical, 483
tubercle bacillus in, 65

in urine in, 476
tuberculin in diagnosis,

478^
typhoid bacillus as cause,

64
ulcerative, 472
vesicular, 473

Cystocele, anterior colpor-

rhaphy, 383
associated with prolapse of

uterus, 424
diagnosis, 384
Stoltz's operation, 387
urethral, 467

Cystomatitis complicating
ovarian cysts, 574

Cystoscopy, 442
contraindications, 442
in cystitis, 478
instruments used, 443
postures of patient, 444
technic, 445

Cysts, dermoid, of ovary, con-
servative operations,

801
pathology, 196

of pelvic connective tis-

sue, pathology, 208
echinoeoccus, of ovary,

pathology, 182
Nabothian, local treatment,

262
of broad ligament of uterus,

pathology, 208
of corpus luteum, conser-

vative operations,

801
pathology, 183

of Fallopian tubes, pathol-

ogy, 162
of Graafian follicle, conser-

vative operations,

801
pathology, 182

of hymen, pathology, 96
of liver, spleen, and kid-

neys, ovarian tumors
and, differentiation, 571

of ovary, adhesions of

omentum complicat-

ing, 573
adhesions to abdominal

wall complicating,

573
to pelvic peritoneum

complicating, 573
VOL. I.—53

Cysts of ovary, adhesions to

uterus and bladder
compUcating, 573

and ascites, differentia-

tion, 572
and uterine fibrocysts,

differentiation, 572
complications, 573
cystomatitis complicat-

ing, 574
dragging of pedicle, 574
intestinal adhesions com-

plicating, 573
intraligamentous, 574
necrosis of wall, 574
perforation of \'\all, 574
rupture, 574
and tumor of ovary,

differentiation, 570
twisting of pedicle, 573

of vagina, 343
before puberty, 819
non-plastic operations,

344
pathology, 94

of vulva, pathology, 85
of vulvovaginal gland, non-

plastic operation, 331
parovarian, and ovarian

tumors, differentia-

tion, 572
pathology, 205

retention, of ovary, before

puberty, 825
of ovary, pathology, 182

tubo-ovarian, 627

Decidua, atrophy, pathologj^
118

diffuse hypertrophy, path-
ology, 119

diseases, pathologj', 118
glandular hypertrophy, pa-

thology, 119
polypoid thickening, path-

ology, 119
Decidual endometritis, path-

ology, 118
Deciduitis polyposa, pathol-

ogy, 119
Deciduoma malignum, path-

ology, 159
Defectias urethrae externus,

452
internus, 452
totalis, 452

Degeneratio-polycystica lu-

teinalis, pathology, 204
Dermoid cysts of ovary, con-

servative operations,

801
pathology, 196

of pelvic connective tis-

sue, pathology, 208
Descensus uteri, 280, 422

Alexander's operation,

541
non-operative treatment,
280

Diabetes, celiotomy in, 506
Diet during adolescence, 241

in plastic operations on
uterovaginal canal, 353

Dilatation of cervix uteri,

359. See also Cervix

uteri, dilatation.

of urethra, 454
varicose, of veins of pam-

piniform plexus, path-
ology, 206

Dilator, cone, 444
EUinger, 359
Goodell heavy uterine, 359

light uterine, 359
Hegar, 460

Diphtheria bacillus, 73
as cause of puerperal in-

fections, 63
of vulva, 248

pathology, 81
Diphtheritic vaginitis before

puberty, 819
vulvitis before puberty, 813

treatment, 813
Diploeoccus intracellularis

meningitidis, 70
Disease in conservative opera-

tions, 798
Disinfection, effect on bac-

teria, 50
DLslocation, downward, of

urethra, 454
upward, of urethra, 454

Diverticula of Fallopian tubes,
pathology, 162

Doederlein's bacillus, 76
Douche nozzle, 216

glass, 216
Douche-pan, 218

sterilizer, 354
Downes' cautery clamps, 583

knife, 752
platinum dome, 752

Doyen's panhysterectomy,
technic, 701

Drain, gauze, 19
Wylie, 237

Drainage after abdominal hys-
teromyomectomy, 709

section and operation
upon pelvic or-

gans, 630
and operation upon

pelvic organs,
methods, 633

and operation upon
pelvic organs, ob-
jections, 631

and operation upon
pelvic organs,
substitutes, 632

in celiotomy, 517^
gauze, 519
how to remove, 520

glass tube, 517
in ovariotomy, 586
in vaginal section, 603
vaginal, for pelvic abscess,

651, 654
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Drainage-pads, rubber, 22
sterilization, 22

Drainage-tube forceps,
Kelly's, 518

Drainage-tubes, glass, .518

Dress during adolescence, 240
Dressing forceps, Thomas's,

4.3

Dressings for abdominal in-

cision, 536
forceps for removing, 44

Dropsy of peritoneum and
ovarian tumors, differentia-

tion, 571
Dry heat sterilization, 5

of catgut, 16

Drying, effect on bacteria, 51
Dysmenorrhea, 234

classification, 234
due to acc|uired lesions , 236

diagnosis, 236
etiology, 236
medical treatment,

238
pathology, 236

to congenital defects, 235
diagnosis, 235
etiology, 235
pathology, 235
medical treatment,

237
membranous, 239

diagnosis, 239
etiology, 239
medical treatment, 239
pathology, 115, 239

neuralgic, 236
obstructive, 236
oophorectomy in, 609
ovarian, 238
medical treatment, 237

Dj'spareunia, 311

EcHiNococcus cysts of o\'ary,

pathology, 182
disease of pelvic connective

tissue, 209
infection of Fallopian tubes,

pathology, 169
Ectopic gestation and tumors

of ovary, differentia-

tion, 570
etiology, 170
evolution, 172
histology, 171

pathology, 170
pelvic hematocele in, 172
surgical conservatism of

tubes, 803
Ectropion of uterus, pathol-

ogy, 105
Edebohls' artery forceps, 700

operating table, 29
speculum, 361

Edema of endometrium, pa-
thology, 106

of ovary, pathology, 179
Electric drop-light for ab-

dominal operations, 37

Electric light, portable, 34
outfit, 219
reflector, portable, 39

Electrodes, abdominal, 219
intrauterine, 219

Elephantiasis of urethra, 461
of vulva, 336

non-plastic operation,

337
pathology, 82

EUinger dilator, 359
Elytrorrhaphy, 382
Embolism in fibroid tumors

of uterus, 674
Embryoma of Fallopian tubes,

pathology, 177
of ovary before puberty,

826
gross appearance, 198
histolog)', 198
pathology, 196

Emmet pessary, 221
Emphysema of uterine wall

from gas bacillus, 64
Emphysematous vaginitis,

259
Enchondroma of vulva, path-

ology, 87
Endometritis, 263

acute, 263, 363
curetage of uterus, 364
histology, 113

pathology, 112
symptoms, 363

before puberty, 822
cervical, pathology. 111

chronic, 265, 364
curetage of uterus, 365
histology, 114
medical treatment, 266
pathology, 114
symptoms, 266, 365
technic of intrauterine

application, 266
classification, 263
deciduEe hypertrophica,

pathology, 119
decidual, pathology, 118
dissecans, pathology, 113,

114
exfoliative, pathology, 115
gonorrheal, 263

medical treatment, 264
symptoms, 263

pathology. 111

septic, 264
medical treatment, 265

local, 265
symptoms, 264, 265

tuberculous, before puber-
ty, 822

varieties, 263
Endometrium, bacteria of,

57
diseases, pathology, 106
edema, pathology, 106
glamlular hypertrophy, pa-

thology, 107
lymphangiectasis, pathol-

ogy, 106

Endometrium,mucouspolyps,
pathology, 108

polypoid thickening, his-

tology, 110
pathology, 109

Endothelioma of ovary, path-
ology, 203

of uterus, pathology, 158
Enterocele associated with

prolapse of uterus, 424
Entero-colitis, 41
Enucleator, Kelly-Cullen, 693
Enuresis, 489

treatment, 490
Episiorrhaphy, 389
Epispadias, 452
Epithelial tumors of ovary,

pathology, 185
Epithelioma of vulva, 334

non-plastic operations,

335
Erosion, cervical, congenital,

pathology, 112

granular, pathology, 112
pathology, 111

Erysipelas of vulva before
puberty, 811

treatment, 811
Erysipelatous vaginitis, path-

ology, 92
vulvitis, pathology, 81

Estheiomene, pathologj', 84
Ether, sterilization by, 11

Examination, gynecologic,
210. See also Gynecologic

Examination.
Exercise during adolescence,

240
Exstrophy of bladder, 463

Maydl's operation, 465
Moynihan's operation,

465
Peters' operation, 465
treatment, 464

Extrauterine pregnancy. See
Ectopic gestation.

Fallopi.vn tubes, absence,

pathology, 162
accessory, pathology, 162

actinomycosis, 169

carcinoma, pathology,
174

chorioepithelioma, path-

ology, 178
congenital anomalies ,

pa-

thology, 162
conservative operations,

796, 803
history, 798
results, 806

cysts, pathology, 162

diseases, before puberty,

823
other than tumors,

vaginal section for,

.592

pathologj^ 162
vaginal section, 591
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Fallopian tubes, diseases,

vaginal sec-

tion, after-

treatment, 604
choice of metliods,

594
drainage, 603
instruments, 595
preparation of pa-

tient, 594
prognosis, 605
separation of ad-

liesions, 602
supple men tary

operations, 603
technic, .595

treatment of com-
plications, 604

displacement, pathology,
162

diverticula, pathology,
162

echinococcus infection,

pathology, 169
embryoma, patliology,

177
fibroma, pathology, 177
fibromyxoma, pathol-

ogy, 177
hemorrhagic infiltration,

before puberty, 823
hernia, before puberty,

823
pathology, 163

hyperemia, before pu-
berty, 823

inflammations, pathol-

ogy, etiology, and diag-

nosis, 593
inflammatory affections,

surgical conservatism,
803

myoma, pathology, 177
new growths, pathology,

173
papilloma, pathology,

174
polyps of inucosa, path-

ology, 173
sarcoma, pathology, 178
syphilis, 169
tuberculosis, 623

bacteriology, 62
before puberty, 824
symptoms, 824
treatment, 825

diagnosis, 623
pathology, 168, 623
salpingectomy, indica-

tions and contrain-
dications, 623

tumors, 624
pathology, etiology,

and diagnosis, 592
salpingectomy, 624
vaginal section, 591

Faradic current, 220
Fecal impaction and tumors

of ovary, differentiation,

571

Fibrocysts, uterine, and ova-
rian cysts, differen-

tiation, ,572

tumors, differentiation,

571
Fibroid tumors of cervix

uteri, diagnosis, 680
of uterus, 660
abdominal versus va-

ginal route in opera-
tions for, 710

abscess of ovary in,

treatment, 709
age when operated on,

676
anatomic varieties,

666
and abdominal preg-

nancy, differentia-

tion, 681
and cancer of pelvis,

differentiation, 681
and ovarian tumors,

differential diagno-
sis, ,571,677

and pelvic inflamma-
tory masses, dif-

ferentiation, 681
and pregnancy, dif-

ferentiation, 677
anemia as symptom,

676
due to, 673

appendicitis in, treat-

ment, 709
carcinoma complicat-

ing, 670
cardiac insufficiency

as synrptom, 676
cardio-vascular degen-

eration due to, 671
choice of operation,

686
age of patient in,

687
position and num-

ber of tumors
in, 87

conrplications, 667
complications involv-

ing adnexa, 668
management, 708

contraindications to

operation, 686
degenerations, 668
diagnosis, 677

differential, 681
effect on near or dis-

tant organs, 670
effect on uterus, 667
embolism in, 674
etiology, 663
growth and involution,

666
hemorrhage in, 674
indications for opera-

tion, 682
interstitial, diagnosis,

679
intraligamentous, 666

Fibroid tumors of uterus, in-

tra 1 i g amentous,
diagnosis, 680

Pryor's technic of

p a nhysterectomy
for, 707

leukorrliea in, 676
mortality of opera-

tions for, 711
necrotic or infected,

complicating labor

or puerperal state,

treatment, 709
necrotic, treatment,

709
pain as symptom, 675
pathology, 665
pedunculated, ab-

dominal myomec-
tomy, 692

plilebitis in, 674
preparation of patient

for operation, 691
pyosalpinx in, treat-

ment, 709
relative frequency of

operations, 690
results of pressure, 676
retroperitoneal, 666
sarcomatous degener-

ation, 669
sessile, abdominal my-
omectomy, 693

submucous, diagnosis,

678
subperitoneal, diagno-

sis, 680
subvesical, 666
suppurative pelvic

peritonitis in, treat-

ment, 709
symptoms, 674
thrombosis in, 674
treatment, 682

Fibroma of broad ligament of

uterus, pathology, 208
of Fallopian tubes, path-

ology, 177
of ovary, pathology, 199
of round ligament of uterus,

pathology, 209
of urethra, 461
of vulva, non-plastic opera-

tion, 339
pathology, 87

Fibromyoma of uterus, curet-

age, 367
salpingo - oophorectomy,

625
Fibromyxoma of Fallopian

tubes, patholog}', 177

Fibropapilloma of ovary,
pathology, 200

Fibrosarcoma of ovary,
pathology, 204

Fish kettle for sterilizing in-

struments in private houses,

8
Fistula at vault of vagina,

treatment, 499
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Fistula, urethrovaginal, 45.5

vesical, 491
history, 491

vesico-uterine, treatment,

499
vesicovaginal, 493. See al-

so Vesicovaginal fistula.

Fixation, vaginal, of uterus,

combined with plastic

operations on cervix, va-

gina, and perineum, 4.34

ventral, of uterus, combined
with plastic operations,

433
Flame, sterilization by, 5

Follicle, Graafian, cysts, con-
servative operations,

801
pathology, 183

Forceps, 42
artery, 44
Bozeman's, 216
Edebohls' artery, 700
for gynecologic examina-

tion, 21.5

for local gynecologic treat-

ment, 21.5

for removing dressings, 44
Kelly's curved bisection, 44

drainage-tube, 518
Luer's polypus, 769
Noble's cutting euret, 367
Pean's hysterectomy, 701
rat-tooth, 43
Shield, 584
slide catch, 3.56

tenaculum, 42
Thomas's dressing, 43
volsellum, 7.53

Forearms and hands, disin-

fection, 24
Foreign bodies in bladder, 467

in urethra, 4.57

in vagina, pathology, 93
Formaldehyd, sterilization

by, 10
Formahn, sterilization by, 10

Freund's operation for can-

cer of uterus, 718

Gabeet's method of staining

tubercle bacillus, 49
Galvanic current, 219
Gangrene of vulva, 248

non-plastic operation,

331
Gas bacillus as cause of

emphysema of uter-

ine wall, 64
of physometra, 64
of puerperal infection,

.
64

in intestine, 55
.sepsis, puerperal, 64

Gauze drain, 19

in celiotomy, 519
how to remo\'e, 520

iodoform, 19

sterilization, 19

Gauze packer, Kelly's, 45
rack, 46
surgeon's, 19

tampon, 19

Genital tract, conditions of,

in which retention of men-
strual blood occurs, oopho-
rectomy in, 613

Genitals, external, adlierent

surfaces, non-plastic

operation, 328
bacteria of, 55
inflammatory affections,

non-plastic operations,

328
smegma bacillus of, 56

Gilliam's operation for retro-

displacement of uterus,

.539

Glass douche nozzle, 216
drainage-tubes, 518
tube drainage in celioto-

my, 517
Gloves, rubber, 26

sterilization, 13, 26
Gonococcus, 68, 305

as cause of puerperal in-

fectioiLs, 63
in cystitis, 65
pathogenic action, 69
technic of pi-eparation and

examination of smears
for, 308

Gonorrhea, 305
bacteriology, 58
chronic, of cervix uteri,

local treatment, 261
diagnosis, 307
general peculiarities, 305
latent, 306
prognosis, 309
prophylaxis, 309
pseudo-abscess in, 59
pyosalpinx from, 50
residual, 306
sterility from, treatment,

246
.symptoms, 306
technic of preparation and

examination of smears
for gonococcus, 308

treatment of acute initial

stage, 310
Gonorrheal endometritis, 263

symptoms, 263
medical treatment, 264

oophoritis, pathology, 181
pelvic infl.a.mmatory dis-

ease, 284
peritonitis, 286
and appendicitis, dif-

ferentiation, 286
treatment, 287

salpingitis before puberty,
823

treatment, 824
vaginitis before puberty,

819
vulvitis, 247

before puberty, 811

Gonorrheal vulvitis before
puberty, pathogenesis,
812

before puberty, symp-
toms, 812

before puberty, treat-

ment, 812
medical treatment, 248
pathology, 80

Goodell heavy uterine dilator,

3.59

light uterine dilator, 359
Graafian follicle cysts, con-

servative operations,

801
pathology, 182

Gram's method of staining

bacteria, 49
Granular vaginitis, 258
Gynecologic examination and

treatment, asepsis in,

210
lubricant, 211
preparation of hands, 212

of patient, 211
sterilizing apparatus, 211

operations, combined, 431
conditions for which

performed, 436
contraindications, 436
definition, 431
history, 435
indications, 436
literature, 437

technic, 1

treatment, local, position
and table, 213

principles and arma-
mentarium, 210

Gynecology, insanity in its

relations to, 318
medical, 210
neuroses in relation, 315

Hairpin speculum, 451
Halsted's abdominal re-

tractor, 42
Hands and forearms, disin-

fection, 24
chemical sterilization, 25
preparation, in gynecologic

examination, 212
scrubbing, 25
sterilization, Rauschenberg
and Stimson's method,
26

Head-light, direct, showing
use, 444

Heart, examination, in pre-

paratory treatment of celi-

otomy cases, 504
Heat, application of, by alco-

hol and oily substances,

sterilization by, 6

diy, sterilization by, 5

of catgut by, 16

Hegar's dilator, 460
operation for lacerations of

perineum, 398
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Hematocele, pelvic, 304
in ectopic gestation, 172

Hematoma of ovary, 618
oophorectomy for, 618

of parametrium, pathology,
206

of vulva, non-plastic opera-
tion, 332

pelvic, 303
Hematometra in rudimen-

tary uterine horn, 819
Hematosalpinx, 622

diagnosis, 623
etiology, 622
pathology, 167, 622
salpingectomy for, indica-

tions, 623
Hemorrhage after plastic op-

eration on uterovaginal
canal, 357

in fibroid tumors of uterus,

674
in vaginal hysterectomy,

793
infantile, 822
into round ligament of

uterus, pathology, 209
Hemorrhagic infiltration of

Fallopian tubes before pu-
berty, 823

Hernia after Alexander's
operation for retrodis-

placement of uterus, 548
of bladder associated with

prolapse of uterus, 424
of Fallopian tubes before

puberty, 823
pathology, 163

of ovary before puberty,
825

oophorectomy in, 610
pathology, 179

of pelvic contents, 419
etiology, 420

Herniotomy,nephropexy, and
shortening of round
ligaments, celiotomy
combined with, 435

of round ligaments,
colpotomy com-
bined with , 435

Hirst's curet, 368
operation for inversion of

uterus, 429
Hirst-Schatz metranoikter,

360
Hodge pessary, 221
Horsehair, 15

sterilization, 15
Hot air, sterilization by, 5

Houses, private, operations
in, 32

preparation of room,
35

Howard's bivalve speculum,
215

Hydrocele muliebris, 338
non-plastic operation,

339
of labium majus, 338

Hydrocele of labium majus,
non-plastic operation,

339
ovarian, 627

Hydrogen peroxid, steriliza-

tion by, 11

Hydrops tubse profluens, 619
Hydrorrhea gravidarum, pa-

thology, 119
Hydrosalpinx, 619

follicular, pathology, 167
pathology, 165
simplex, pathology, 166

Hygiene during menstruation,
241

Hymen, cysts, pathology, 96
diseases, before puberty,
814

malformations, before pub-
erty, 814

mahgnant tumors, path-
ology, 97

Hyperemia of FaUopian tubes
before puberty, 823

Hypertrophic elongation of

cervix uteri before puberty,
821

Hj^ertrophy, diffuse, of de-

cidua, pathology, 119
glandular, of decidua, path-

ology, 119
of endometrium, path-

ology, 107
of uterine mucosa, curet-

age of uterus, 365
of cervix uteri, local treat-

ment, 262
pathology, 104

of clitoris before puberty,

810
of labia before puberty, 810
of ovary, pathology, 179
of vulva, non-plastic opera-

tions, 336
Hypodermoclysis, Noble's ap-

paratus, 516
Hypoplasia of uterus, path-

ology, 103
Hypospadias, 452
Hysterectomy, abdominal,

637
after-treatment, 650
atypical cases, 646
bisection of uterus, 648
cure after, 641
general considerations,

640
indications, 642
mortality compared with

double ovariotomy,
641

preferable method, 643
prognosis, 650
radical, for cancer of

uterus, 718
for cancer of uterus,

after-treatment, 744
for cancer of uterus,

preparation of pa-
tient, 732

Hysterectomy, abdominal,
radical, for cancer of

uterus, prognosis,

745
for cancer of uterus,

results following,

722
for cancer of uterus,

technic, 734
technic, 644

forceps. Plan's, 701

total, Pryor's technic, 701

technic, 698
vaginal, 759
by hemisection, 768, 775
by hemisection and mor-

cellement, 780
by igniextirpation, 794
by means of cautery

knife, 786
by means of cautery

knife, for cancer of

body, 786
by means of caut-ery

knife, for cancer of

cervix, 788
by means of paravaginal

incision, 789
complications, 791
danger, 791
definition, 759
general considerations,

766
hemorrhage in, 793
historical, 759
history, in America, 763
instruments used, 769
prognosis, 794
Pryor's hemisection
method, 768

Pryor's method, modi-
fication, 789

Schucharclt's method,
789

separation of uterus from
bladder in, 773

sepsis after, 793
with combined vaginal
and perineal plastic

operations, 434
Hysteromyomectomy, ab-

dominal, 660
after-treatment, 711
and abdominal myomec-

tomy, results com-
pared, 688

atypical and complicated
operations, 702

drainage after, 709
history, 660
Kelly's modifications for

atypical cases, 704
management of certain

complications, 708
necessity of examination

of uterus and tumor
immediately after, 710

prognosis, 711
protection of ureters dur-

ing, 708
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Hysteromyomectomy, ab-
dominal, recurrences

after, 688
relief of symptoms by,

689
routine examination of

uterus and adnexa
after, 711

Kelly's technic, 698
mortality, 688
supravaginal, steps, 696

technic, 695

Ichthyosis of vulva, 337
non-plastic operation,

338
pathology, 85

Igniextirpation, vaginal hys-
terectomy by, 794

Iliac lymph-nodes, carcinoma
of cervix uteri extending
to, 138

Ill's flap-splitting perineor-

rhaphy, 413
screw shut-off for irrigator,

349
Illumination in abdominal

surgery, 38
Imperforate anus before pu-

berty, 814
Incision, celiotomy, 522. See

also Celiotomy incision.

Insanity, relations to gyne-

cology, 318
Instrument bags, 33

sterilizer, 6, 354
Instrumental pelvic inflam-

matory disease, 283
pelvic inflammatory dis-

ease, treatment, 284
Instrumentarium, 36
Instruments for plastic sur-

gery, 355
preservation, 13

sterilization, 13

in private houses, fish

kettle for, 8

Intestinal adhesions compli-

cating cysts of ovary,

573
tract, bacillus laetis aero-

genes in, 55
bacillus pyocyaneus in,

55
bacteria of, .54

gas bacillus in, 55
pneumococcus in, 55
staphylococcus in, 55
streptococcus in, .55

Inversion of uterus, diagno-
sis, 427

Hirst's operation, 429
Kilstner's operation, 430
plastic operations, 347,

426, 429
prognosis, 428
reduction by long-con-

tinued pressure, 428
by taxis, 428

Inversion of uteras, .symp-
toms, 426

Thomas' operation, 429
Iodoform gauze, 19

sterilization, 19

sterilization by, 12
Irrigator, two-way, 45

Jackson .speculum, 768

Kang-vhoo tendon, 19

sterilization, 19

Kelly-CuUen enucleator, 693
Kelly's curved bisection for-

ceps, 44
drainage-tube forceps, 518
flap-splitting perineor-

rhaphy, 413
gauze packer, 45
long-toothed retractor, 42
method of sterilizing cat-

gut, 17

modifications for atypical

cases of hysteromyomec-
tomy, 704

pick, 695
proctoscope, 41

rectal sphincter dilator, 39
speculum, 443
technic for hysteromyo-
mectomy, 698

tubular vaginal speculum,
40

Kelly-Sims' curet, 367
Kettle, fi.sh, for sterilizing in-

struments in houses, 8

Kidneys, cysts, and ovarian
tumors, differentiation,

.571

examination, in prepara-
tory treatment of celiot-

omy cases, 505
lesions, operations upon

patients with, 506
Knee-chest jjosition, 214
Kny-Sprague sterilizer, 7
Koch's method of staining

tubercle bacillus, 49
Kraurosis ^-ulva;, 337

non-plastic operation,

338
pathology, 84

Kronig's cumol method of

sterilizing catgut, 16

Kustner's celiotomy incision,

526
operation for inversion of

uteru.s, 430

Labia, agglutination, 328
hypertrophy, before puber-

ty, 810
urethra;, 4.50

Labium majus, hydrocele,
338

non-plastic operation,

339

Laceration of cervix uteri,

clinical history, 372
diagnosis, 372
etiology, 372
trachelorrhaphy, 370
with eversion of cervi-

cal lips and hyperse-
cretion of cervical

gland,s, local treat-

ment, 261
of perineum, complete,

after-treatment, 417
complete, .secondary per-

ineorrhaphy, 408
diagnosis, 394
Hegar's operation, 398
internal and external in-

complete, secondary
perineorrhaphy, 399

perineorrhaphy, 388
possibility, in subse-

quent labor, 419
recent external super-

ficial, immediate peri-

neorrhaphy, 395
recent internal and com-

bined external and in-

ternal, immediate per-

ineorrhaphy, 396
secondary perineor-

rhaphy, flap-splitting

operations, 413
superficial external, sec-

ondary perineor-

rhaphy, 398
symptoms, 393

of rectovaginal septum, re-

cent complete, immediate
perineorrhaphy, 397

Laininaria tent, 359
Lateroflexion of uterus, 273
Lateroversion of uterus, 273
Leiomyoma malin, 156
Leukokeratosis of vulva, pa-

thology, 85
Leukoplakia cystitis, 473

of vulva, pathology, 85
Leukorrhea in fibroid tumors

of uterus, 676
Le\'ator ani muscle, anatomy,

391
detachment, from ra-

mus of pubes, sec-

ondary perineor-

rhaphy, 407
prostata, 391

Ligaments, broad, of uterus,

accessory supra-

renal bodies, path-

ology, 208
cysts, pathologJ^ 208
fibroma. pathology,

208
lipoma, patholocy,

208
myoma, pathology,

208
sarcoma, pathology,

208
varicocele, 270
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Ligaments of uterus, diseases,

pathology, 206
round, of uterus, adeno-

myoma, pathology,
209

diseases, pathology,
209

extraperitoneal short-

ening, 540
fibroma, pathology,

209
hemorrhage into, path-

ology, 209
intraperitoneal short-

ening, 549
intraperitoneal short-

ening, technic, 550
myoma, pathology,

209
shortening, for retrodis-

placement of uterus,

537
nephropexy, and her-

niotomy, celiotomy
combined with, 435

nephropexy and her-

niotomy, colpotomy
combined with, 435

strength, in Alexander
operation, 548

tearing, in Alexander op-
eration, 548

uterosacral, shortening,

553. See also Uterosac-
ral ligaments, shortening.

Ligatures, 14

sterilization, 14

Light, effect on bacteria, 51

Lipoma of broad ligament of

uterus, pathology, 208
of vulva, non-plastic opera-

tion, 339
pathology, 87

Lipomyoma of uterus, fatty

degeneration, 145
Lissosphincterurethrae, 451

Liver, cysts, and ovarian
tumors, differentiation, .571

Lubricant in gynecologic ex-

amination, 211
Luer's polypus forceps, 769
Lungs, examination, in pre-

paratory treatment of celi-

otomy cases, 505
Lutein-cells, tumors of ovary

developing from, pathology,
205

Lymphangieetasis of endo-
metrium, pathology, 106

Lymphangitis, pelvic, 296.

See also Pelvic cellulitis.

Lymph-nodes, iliac, carci-

noma of cervix uteri ex-

tending to, 1.38

Mackbnrodt's celiotomy in-

cision, 529
operation for cancer of

uterus, 720

Malakoplakia cystitis, 474
Massage, pelvic, 223
Maternity, maintaining func-

tion, in operations, 796
Maydl's operation for ex-

strophy of bladder, 465
McBurney's celiotomy in-

cision, 525
McKelway's portable frame,

35
Meatus urinarius, 450
Mechanical sterilization, 4

Membranes, retained, of uter-

us, pathology, 117
Membranous dysmenorrhea,

239
diagnosis, 239
etiology, 239
medical treatment, 239
pathology, 115, 239

Meningococcus, 70
Menopause, 241

artificial, 243
medical treatment, 243

management, 242
premature, 242

medical treatment, 243
Menorrhagia, 230

definition, 230
etiology, 230

Menstrual blood retention, in

certain conditions of gen-
ital tract, oophorectomy
in, 613

habit, 224
retention before puberty,

814
clinical history, 817
prognosis, 816
treatment, 817

Menstruation, 223
and ovulation, relation, 225
delayed, 224
hygiene during, 241
maintaining function, in

operations, 796
pathology, 225
precocious, 225
scanty, 234

treatment, 234
suppression, 233

treatment, 233
vicarious, 233

treatment, 234
Mental diseases, oophorec-
tomy in, 612

Mercury bichlorid, effect on
bacteria, 51

sterilization by, 9
Metalware, sterilization, 22
Metranoikter, 360

Hirst-Schatz, 360
Metritis, 268

diagnosis, 269
etiology, 268
medical treatment, 269
pathology. 111, 268
symptoms, 268

Metrorrhagia, definition, 232
etiology, 232

Metrorrhagia, medical treat-

ment, 230, 232
myopathica, 232

Micrococci, 47
Molimina menstrualia, 226
Mons ureteris, 449
Morpliin after abdominal sec-

tion, 510
Mouth and naso-pharynx,

bacteria of, .54

Moynihan's operation for ex-

strophy of bladder, 465
Mucous membrane of ure-

thra, prolapse, 454
polyps of endometrium,

pathology, 108
of uterus, curetage of

uterus, 365
Muscle, levator ani, anatomy,

.391

detachment from, ra-

mus of pubes, sec-

ondary perineor-

rhaphy, 407
sphincter ani, ruptured,

repair, with intact peri-

neum, 417
Mushroom catheter, 496
Mycotic vaginitis, 258
Myofibroma of vulva, non-

plastic operation, 339
Myoma of broad ligament of

uterus, pathology, 208
of Fallopian tubes, path-

ology, 177
of ovary, pathology, 200
of round ligament of uterus,

pathology, 209
of uterus associated with

uterine carcinoma, pa-
thology, 140

calcification, 144
cancerous changes, 147
degeneration, 143

fibrous and hyaline,
143

edematous and cystic

degenerations, 145
fatty degeneration, 145
histology, 142
pathology, 141

sarcomatous changes,
147, 1.56

suppuration, 145
of vagina, pathology, 96
of vulva, pathology, 87

Myomectomy, abdominal,
660

after-treatment, 711
and abdominal hystero-
myomectomy, results

compared, 688
for pedunculated uterine

fibroids, 692
for sessile uterine fibroids,

693
frequency of pregnancy

subsequent to, 688
history, 660
mortality, 688
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Myomectomy, alidominal,

prognosis, 711
recurrences after, 688
relief of symptoms by,

689
technic, 691

vaginal, 713
contraindications, 714
indications, 714
prognosis, 717
removal of tumor by
means of liysterotomy
715

removal of tumor by
vaginal celiotomy, 716

removal of tumor
through dilated cervix,

715
technic, 715

Myometrium, vascular
changes, pathology. 111

Myxoma of vulva, non-plastic

operation, 340
Myxosarcoma, racemose, of

cervix uteri, pathology, 154

Nabothian cysts, local treat-

ment, 262
Naso-pharynx and mouth,

bacteria of, 54
bacteria of, 54

Nebentuben, 162
Necrosis of wall of ovarian

cyst, 574
Needle-holder, 44, 702

perfect, 355
self-releasing, 45

Needles, 44
Nelson's trivalve speculum, 39
Nephropexy, herniotomy,

and shortening of

round ligaments,

celiotomy com-
bined with ,435

of round ligaments,

colpotomy com-
bined with, 435

Nervous diseases, oophorec-
tomy in, 612

system, condition, before

ovariotomy, 577
Neuralgic dysmenorrhea, 236
Neurasthenia, traumatic, 314

treatment, 314
Neuroma of vulva, pathology,

87
Neuroses, congenital or ac-

quired, pelvic organs dis-

eased, 317
in relation to gynecology,

315
of bladder, 488

treatment, 489
of urethra, 461
reflex, due to disease of pel-

vic organs, 318
with pelvic symptoms, pel-

vic organs anatomically
normal, 316

Noble (G. H.) on operation
for complete laceration of

perineum, 417
Noble's apparatus for hy-

podermoclysis, 516
cutting curet forceps, 367
dull curet, 368
perfect needle-holder, 355
whalebone applicator, 216

Noma of vulva, 248
non-plastic operation,

331
Nott's trivalve speculum, 215
Nuclein in puerperal pelvic

peritonitis, 293
Nurses, preparation, 23
Nutritive system, condition,

before ovariotomy, 577
Nymphse, serpiginous vascu-

lar degeneration,

337
non-plastic opera-

tion, 338

Ob.structive dysmenorrhea,
236

ffidema buUosum vesicfe uri-

naria, 473
Oily substances, application

of heat by, sterilization by,

6
Ointments, sterilization by,

12

Omentum, adhesions, com-
plicating cysts of ovary,
573

One-child sterility, 244
Oophorectomy, 609

abdominal, 613
Beatson's, 611
for non-purulent chronic

inflammation, 617
for oophoritis, 616
in conditions of genital

tract in which retention
of menstrual blood oc-

curs, 613
in distant carcinoma, 611
in dysmenorrhea, 609
in hernia of ovary, 610
in nervous and mental dis-

turbances, 612
in osteomalacia, 611
in prolapse of ovary, 610
technic, 613
vaginal, 614

history, 591
when ovaries are diseased,

615
when ovaries are diseased,

nature, 617
when ovaries are healthy,

609
Oophoritis, 615

acute, pathology, 179
before puberty, 825
chronic, pathology, 181

diagnosis, 615
gonorrheal, pathology, 181

Oophoritis, non-purulent
chronic, oophorectomy
for, 617

oophorectomy for, 616
pathology, 615
salpingo-oophorectomy in,

626
septic, pathology, 180
serosa, 615

Operating room, 28
bacteria in air of, 3
clothing for, 23
ventilation in, 28

table, 28, 29
Edebohls', 29
Squires', 28

Operations, care of patients
after, when they have
passed from hands of

surgeon, 312
in private houses, 32

preparation of room,
35

Operator, preparation, 23
Opium after abdominal sec-

tion, 510
after ovariotomy, 588

Os uteri, pinhole, 377
Osteomalacia, oophorectomy

in, 611
Ovarian dysmenorrhea, 238

oophorectomy in, 609
hydrocele, 627
pregnancy, pathology, 173
sac, 627

Ovariotomy, 565
after-treatment, 587
cleansing peritoneal cavity,

586
closing abdominal wound,

587^
condition of nervous sys-

tem before, 577
of nutritive system be-

fore, 577
contraindications, 575
double, cure after, 640
drainage in, 586
evacuating cysts, 580
evacuating tumor in com-

plicated cases, 580
for tumors of ovary before

puberty, 827
immediate preparation, 579
indications, 575
medical treatment pre-

paratory, 576
opening abdominal wall,

579
opium after, 588
pedicle in, treatment, 582
peritonitis after, treatment,

588
places best suited, 576
septicemia after, treatment,

588
technic, 579
treatment of adhesions, 581

to rectum, 581
vaginal, history, 591
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Ovaritis, 615. See also Oop/w-
ritis.

Ovary, abscess, in fibroid

tumors of uterus, treat-

ment, 709
carcinoma, before puberty,

826
histology, 194
pathology, 190

circulatory changes, patli-

ology, 179
cirrhosis, 616
colloid carcinoma, pathol-

ogy, 196
congenital anomalies, path-

ology, 178
congestion, pathology, 179

conservative operations,

796, 800
history, 798
technic, 802

cystadenoma, before pu-
berty, 825

histology, 189
invertens, pathology,

190
pathology, 186

cystadenopapilloma sero-

sum, pathology, 190
cystic carcinoma, pathol-

ogy, 193
cysts, adliesions of ab-

dominal wall com-
plicating, 573

of intestine compli-
cating, 573

of omentum compli-
cating, 573

of pelvic peritoneum
complicating, 573

of uterus and bladder
complicating, 573

and ascites, differentia-

tion, 572
and uterine fibrocysts,

differentiation, 572
complications, 573
cystomatitis complicat-

ing, 574
dragging of pedicle, 574
intraligamentous, 574
necrosis of wall, .574

perforation of wall, 574
rupture, 574
twisting of pedicle, 573

dermoid cysts, conserva-
tive operations, 801

pathology, 196
diseases before puberty,

825
other than tumors, vagi-

nal section for, 592
pathology, 178
vaginal section for,

591
vaginal section for, after-

treatment, 604
vaginal section for, choice

of methods, 594

Ovary, diseases, vaginal sec-

tion for, drainage,

603
vaginal section for, in-

struments, .595

vaginal section for, prep-
aration of patient, .594

vaginal section for, prog-
nosis, 605

vaginal section for, sep-

aration of acUiesions,

602
vaginal section for, sup-

plementary operations,

603
vaginal section for,

technic, 595
vaginal section for,

treatment of compli-
cations, 604

displacement, pathology,
178

eclrinococcus cysts, path-
ology, 182

edema, pathology, 179
embryoma, before puberty,

826
gross appearance, 198
histology, 198
pathology, 196

endothelioma, pathology,
203

epithelial tumors, pathol-

ogy, 185
fibroma, pathology, 199
fibropapilloma, pathology,

200
fibrosarcoma, pathology,

204
hematoma, 618

oophorectomy for, 618
hernia, before puberty, 825

oophorectomy in, 610
pathology, 179

hypertrophy of, pathology,
179

inflammation, 593
pathology, 179, 593

intracellular carcinoma,
pathology, 204

mixed tumors, pathology,
204

myoma, pathology, 200
new growths, patliology,

183
papillocystadenoma, path-

ology, 190
parenchymatous tumors,

pathology, 185
prolapse, 296

non-operative treatment,

296
oophorectomy in, 610

removal, 607. See also

Oophorectomy.
retention cysts, before pu-

berty, 825
pathology, 182
ruptured cyst, and tumor

of ovary, differentiation,

.570

Ovary, sarcoma, before pu-
berty, 826

histology, 202
pathology, 200

streptococcus infection, pa-
thology, 180

stromatogenous, tumors,
pathology, 199

teratoma, histology, 198
patliology, 198

thyroid tumor, pathology,

199
tuberculosis, bacteriology,

62
before puberty, 825
conservative operations,

802
pathology, 182

tumors, 565
affections which resem-

ble, in third stage,

572
and cysts of liver, spleen,

and kidneys, differen-

tiation, .571

and dropsy of periton-

eum, differentiation,

571
and extrauterine preg-

nancy, differentiation,

570
and fecal impaction, dif-

ferentiation, 571
and fibroids of uterus,

differentiation, 677
and parovarian cysts,

differentiation, 572
and ruptured ovarian

cyst, differentiation,

.570

and uterine fibrocysts,

differentiation, 571
and uterine fibroids, dif-

ferentiation, 571
before pubertj', 825

ovariotomy, 827
symptoms, 827

classification, 184
clinical history, 565
developing from lutein-

cells, pathology of,

205
diagnosis, 565, 592

in first stage, 567
in second and third

stages, 568
differential diagnosis, 570
etiology, 592
intraligamentous, treat-

ment, 584
of pedicle, pathology,

183
pathology, 183, 592
physical signs, 566
torsion of pedicle, pa-

thology, 184
vaginal section, 591
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Ovulation and menstruation,
relation, 225

Packer, Kelly's, 45
Pampiniform plexus, vari-

cose dilatation of veins, pa-
thology, 206

Panhysterectomy, Doyen's
technic, 701

Pryor's technic, for intra-

ligamentous fibroid, 707
Papilla urethralis, 450
Papillocystadenoma of ovary,

pathology, 190
Papilloma of Fallopian tubes,

pathology, 174
of vulva, non-plastic opera-

tion, 339
Paracolpium, 297
Paracystium, 297
Paraform, sterilization by, 10

Parametritis, 296. See also

Pelvic cellulitis.

diffuse atrophic, 301
pathology, 207
posterior, 302

Parametrium, 296
diseases, before puberty,

823
hematoma, pathology, 206
new growths, pathology,

208
Paraproctium, 296
Parasites of vagina, pathol-

ogy, 94
Parenchymatous tumors of

ovary, pathology, 185
Paro^'arian cysts and ovarian

tumors, differentiation,

572
pathology, 205

Plan's hysterectomy forceps,

701
long retractor, 769

Pedicle, dragging, of ovarian
cysts, 574

in ovariotomy, treatment,
.582

ovarian, tumors, pathology,

183
torsion of, in ovarian tu-

mors, pathology, 184
twisting, of ovarian cysts,

.573

Pelvic abscess, 651
etiology, 652
pathology, 652
true, pathology, 207
vaginal drainage, 651,

6.54

cellulitis, 296
acute, pathology, 207
chronic, 301

diagnosis, 302
medical treatment,

302
symptoms, 302

pathology, 207
septic, 298

Pelvic cellulitis, septic, diag-
nosis, 301

etiology, 298
pathology, 298
symptoms, 300
treatment, 301

traumatic, 297
treatment, 298

congestion, chronic, 270
connective tissue, dermoid

cysts, pathology,208
diseases,pathology,206
echinococcus disease,

pathology, 208
inflammation, path-

ology, 207
contents, hernia, 419

etiology, 420
normal supports, 419

hematocele, 304
in ectopic gestation, 172

hematoma, 303
inflammatorj' disease, 281

classification, 281
etiology, 281
gonorrheal, 284
instrumental, 283

treatment, 284
pathology, 281
post-operative, 283
puerperal, 288
sterility which de-

pends on, 244
masses and uterine

fibroids, differentia-

tion, 681
lymphangitis, 296. See al-

so Pelvic cellulitis.

massage, 223
Mikulicz, 789
organs, operation upon,

drainage after, 630
methods, 633
objections, 631
substitutes, 632

prolapse, 422
peritoneum,adhesions , com-

plicating cysts of OA-ary,

573
peritonitis, chronic, 295

treatment, 296
gonorrheal, 286
and appendicitis, dif-

ferentiation, 286
treatment, 287

puerperal, 290
treatment, 292

suppurative, In fibroid

tumors of uterus, treat-

ment, 709
symptoms in young women,

treatment, 314
Pelvis, cancer, and fibroids

of uterus, differentiation,

681
Perineorrhaphy, 388

flap-splittmg operations,
413

Ill's, 413
Kelly's, 413

Perineorrhaphy, flap-split-

ting operations, Tait's,

413
general considerations, 390
history, 388
immediate, 395

in recent complete lacera-

tion of rectovaginal
septum, 397

in recent external super-
ficial tear, 395

in recent internal tear
and combined external
and internal tear, 396

intermediate, 397
secondary, 398

flap-splitting operations,

413
lU's, 413
Kelly's, 413
Tait's, 413

how to prevent scars at

vaginal introitus, 407
in complete laceration

of perineum, 408
in detachment of levator

ani muscle from ramus
of pubes, 407

in detachment of poste-
rior vaginal from rec-

tal wall, 406
in internal and external

incomplete lacerations,

399
in prolapse of uterus, 407
in relaxed vaginal out-

let, 399
in superficial external

tear, 398
Perineum, bacillus aerogenes

capsulatus of, 56
coli communis of, 56
lactis aerogenes of, 56
pyocyaneus of, 56

bacteria of, 55
laceration, complete, after-

treatment, 417
complete, secondary peri-

neorrhaphy, 408
diagnosis, 394
Hegar's operation, 398
internal and external in-

complete, secondary
perineorrhaphj', 399

perineorrhaph}', 388
possibility, in subsequent

labor, 419
recent external super-

ficial, immediate per-

ineorrhaphy, 395
internal and combined

external and inter-

nal, immediate per-

ineorrhaphy, 396
secondary perineor-

rhaphy, flap-splitting

operations, 413
superficial external sec-

ondary perineorrha-

phy, 398
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Perineum, laceration, symp-
toms, 393

plastic operations, 347
skin coccus of, 55
staphylococcus of, 55

Peritoneal cavity, cleansing,

in ovariotomy, 586
Peritoneum, dropsy, and

ovarian tumors, differen-

tiation, 571
pelvic, adhesions, compli-

cating cysts of ovary,

573
Peritonitis after ovariotomy,

treatment, 588
before puberty, 823

treatment, 824
pelvic, chronic, 295

treatment, 296
gonorrheal, 286

and appendicitis, dif-

ferentiation, 286
treatment, 287

puerperal, 290
treatment, 292

suppurative, in fibroid

tumors of uterus .treat-

ment, 709
tuberculous, bacteriology,

62
Permanganate of potash,

sterilization by, 11

Pessary, 221
cleansing, 222
Emmet, 221
hard-rubber, 221
Hodge, 221
principles in use, 221
Smith-Hodge, 221
soft-rubber, 221

Peters' operation for ex-

strophy of bladder, 465
Pfaimenstiel's celiotomy in-

cision, 527
Phlebitis in fibroid tumors of

uterus, 674
Physical condition in con-

servative operations, 798
Physometra from gas bacillus,

64
Pinhole os uteri, 377
Plastic operations, combined,

performed at one and
same sitting, 431

combined with opera-

tions upon uterus, its

adnexa, and vermi-
form appendix, 432

on inversion of uterus,

347
on perineum, vagina, and

cervix, 347
on uterovaginal canal,

assistants, 349
on uterovaginal canal,

care of bowels, 352
on uterovaginal canal,

care of wound, 353
on uterovaginal canal,

catheterization, 351

Plastic operations on utero-

A'aginal canal, diet,

353
on uterovaginal canal,

dressings after, 350
on uterovaginal canal,

general principles, 347
on uterovaginal canal,

hemorrhage after, 357
on uterovaginal canal,

infection after, 358
on uterovaginal canal,

instruments for, 355
on uterovaginal canal,

irrigation, 349
on uterovaginal canal,

position, 348
on uterovaginal canal,

preparation, 347
on uterovaginal canal,

relation of hospital ap-
paratus and technic of

nurses to infection of

wound, 353
on uterovaginal canal,

removal of sutures, 355
on uterovaginal canal,

rest and tonic treat-

ment after, 357
on uterovaginal canal,

suture materials, 349
Plexus, pampiniform, vari-

cose dilatation of veins,

pathology, 206
Pneumococcus, 54, 69
and streptococcus, differ-

entiation, 54
in intestinal tract, 55
of mouth and naso-pharynx,

54
Polypoid growths of vagina,

non-plastic operations,

345
thickening of decidua, pa-

thology, 119

of endometrium, histol-

ogy, 110
of endometrium, pathol-

ogy, 109
Polyps, mucous, of endo-

metrium, pathology, 108
mucous, of uterus, curetage

of uterus, 365
of mucosa of Fallopian

tubes, pathology, 173

Polypus forceps, Luer's, 769
Position for local gynecologic

treatment, 213
for plastic operations on

uterovaginal canal, 348
knee-chest, 214
Sims', 214

Post-operative pelvic inflam-

matory disease, 283
Potash, permanganate of,

sterilization by, 11

Precocious menstruation, 225

Pregnancy, abdominal, and
uterine fibroid, differ-

entiation, 681

Pregnancy after Alexander's
operation for retrodis-

placement of uterus, 549
and fibroid of uterus, dif-

ferentiation, 677
ectopic, and tumors of

o-vary, differentiation,

570
etiology, 170
evolution, 172
histology, 171

pathology, 170
pelvic hematocele in, 172
surgical conservatism of

Uihes, 803
frequency, subsequent to

abdominal myomectomy,
688

in rudimentary horn of

bicornate uterus, pathol-

ogy, 173

ovarian, pathology, 173
Prepuce, adhesions, before

puberty, 810
treatment, 810

Private houses, operations
in, 32

operations in, prepara-
tion of room, 35

Proctitis, 41

Proctoscope, 41
Kelly's, 41

Prolapse of mucous mem-
brane of urethra, 454

of ovarj^ 296
non-operative treatment,

296
oophorectomy in, 610

of pelvic organs, 422
of uterus, 280, 419, 422

before puberty, 821
treatment, 821

complete, 423
cystocele associated with,

424
enterocele associated

with, 424
etiologj'^, 420
incomplete, 423
non-operative treatment,

280
operations, 537
plastic operations, 425
secondary perineor-

rhaphy, 407
of vagina, pathology, 91

Proteus, 72
cystitis, 65
mirabilis, 72, 73
vulgaris, 72, 73
Zenkeri, 72, 73
Zopfii, 72, 73

Protozoa, 47
Pruritus vulvte, 254

etiology, 254
non-plastic operations,

329
pathology, 85, 254
symptoms, 25"

treatment, 255
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Pryor's method of vaginal
hysterectomy, modifica-
tion, 789

retracting grooved director,

769
technic for total hysterec-

tomy, 701
of panhysterectomy for

intraligamentous fi-

broid, 707
vaginal ablation of uterus

by heinisection, 768
wide trowel, 768

Pseudo-abscess in gonorrhea,
59

of vulvovaginal glands, 56
Pseudo-diphtheria bacilli, 74
Pseudo-erosion, cervical, pa-

thology, 112
Pseudogonococcus, 69
Psychic influences, amenor-

rhea due to, 228, 229
Puberty, diseases before, 807

examination, 807
palpation, 807

operations before, 807
Puerperal infections. Bacil-

lus coli communis as

cause, 63
bacteriology, 62
diphtheria Ijacillus as

cause, 63
gas bacillus as cause, 64
gonococcus as cause, 63
Staphylococcus pyogenes

albus as cause, 63
Staphylococcus pyogenes

aureus as cause, 63
Streptococcus pyogenes

as cause, 63
tj'phoid bacillus as cause

of, 63
gas sepsis, 64
pelvic inflammatory dis-

ease, 288
peritonitis, 290

treatment, 292
Pulse after celiotomy, 514
Pyemia, bacteriology, 63
Pyocyanin, 72
Pyometra, curetage of uterus,
'365

Pyosalpinx, 619
from gonorrhea, 60
in fibroid tumors of uterus,

treatment, 709
pathology, 165

Racemose myxosarcoma of

cervix uteri, pathology, 154
Rat-tooth forceps, 43
Rauschenberg and Stimson's
method of disinfecting

hands, 26
R6camier's curet, 366
Rectal wall, detachment of

posterior vaginal wall from,
secondary perineorrhaphy,
406

Rectocele, 424
Rectovaginal septum, lacera-

tion, recent complete,
immediate perineor-

rhapliy, 397
old complete rupture,

secondary perineor-

rhaphy, 408
Rectum, aiUiesions, treat-

ment, in ovariotomy, 581
Reflex neuroses due to disease

of pelvic organs, 318
Reiner needle-holder, Noble's

modiflcation, 355
Relaxed vaginal outlet, 394

secondary perineor-

rhaphy, 399
Reproductive organs, pathol-

ogy, 79
Retained membranes of uter-

us, pathology, 117
Retention cysts of ovaiy be-

fore puberty, 825
pathology, 182

menstrual, before puberty,
814

clinical history, 817
prognosis, 816
treatment, 817

Retrodisplacement of uterus,

Alexander's operation,

537, 540
Alexander's operation,

after-treatment, 547
Alexander's operation,

hernia after, 548
Alexander's operation,

pregnancy after, 549
Alexander's operation,

prognosis, 547
Alexaniler's operation,

strength of round liga-

ments, 548
Alexander's operation,

tearing round liga-

ments, .548

Alexander's operation,

technic, 544
causes, .541

Gilliam's operation, .539

indications for opera-
tion, .543

operations, 537
shortening round liga-

ments, .537

Retroflexion of uterus, Alex-
ander's operation, .541

Retroposition of uterus, 273
fitting of pessary, 278
non-operative treatment,

273
prognosis of pessary

treatment, 280
replacement, 274
treatment preparatory

to use of pessary, 276
Retroversion of uterus, Alex-

ander's operation, 541
diagnosis, 542
symptoms, 541

Ries' operation for cancer of

uterus, 721
Rochester sterilizer, 6
Roller bandage, 20
Room, cjperating, 28. See

also Operating room.
preparation, in operations

in private houses, 35
sterilizing, 31

Round ligaments of uterus,

adenomyoma, path-
ology, 209

diseases, pathology,
209

extraperitoneal short-

ening, 540
fibroma, pathology,
209

hemorrhage into, path-
ology, 209

intraperitoneal short-

ening, 549
intraperitoneal short-

ening, technic, 550
myoma, pathology,

209
shortening, for retro-

displacement of ut-

erus, 537
shortening, nephro-

pexy, and herniot-
omy, celiotomy com-
bined with, 435

shortening, nephro-
pexy, and herniot-
omy, colpotomy
combined with, 435

strength, in Alexander
operation, 548

tearing, in Alexander
operation, .548

Rubber articles, sterilization,

21

drainage-pads, 22
sterilization, 22

gloves, 26
.sterilization, 13, 26

tubing, sterilization of, 13

Rudimentary uterus, pathol-

ogy, 103
Rumpf 's operation for cancer

of uterus, 720
Rupture of ovarian cyst, 574

and tumor of ovary,

differentiation, 570
of sphincter ani muscle, re-

pair, with intact perin-

eum, 417
of uterus, pathology, 105

of varicose veins of vulva,

non-plastic operation,

332
old complete, of rectovagi-

nal septum, secondary
perineorrhaphy, 408

Sactosalpinx hemorrhagica,
pathology, 167

purulenta, pathology, 165
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Sactosalpinx serosa, pathol-

ogy, 165
Salpingectomy, 618

abdominal, 624
for hematosalpinx, indica-

tions, 623
for salpingitis, indications

and contraindications,

621
for tuberculosis of Fallo-

pian tubes, indications

and contraindications,

623
for tumors of Fallopian

tubes, 624
technic, 624
vaginal, 625

Salpingitis, 618
acute, pathology, 163
before puberty, 823
chronic, and residual con-

dition, pathology of,

164
diagnosis, 620
etiology, 618
gonorrheal, before puberty,

823
before puberty, treat-

ment, 824
pathology, 163, 618
physical signs, 621
salpingectomy for, indica-

tions and contraindica-

tions, 621
symptoms, 620

Salpingo-oophorectomy, 625
abdominal, 627

drainage after, 630
methods, 633
objections, 631
substitutes, 632

complications, 629
in fibromyoma uteri, 625
in oophoritis, 626
technic, 627
vaginal, 636

Salt solution, sterilization by,

11

thermostat for, 31
Sarcinse, 47
Sarcoma of bladder, 487

of broad ligament of uterus,

pathology, 208
of cervix uteri, pathology,

1.52

of Fallopian tubes, pathol-

ogy, 178
of ovary before puberty,

826
histology, 202
pathology, 200

of urethra, 461
of uterus, classification,

151
extension, 157
pathology, 151

of vagina, 345
before puberty, 820
before puberty, clinical

history, 820

Sarcoma of vagina in chil-

dren, pathology, 98
non-plastic operations,

346
pathology, 98, 101

of vulva, 341
and cancer, differentia-

tion 341
non-plastic operation,

341
pathology, 89

Sarcomatous changes in my-
oma of uterus, 147, 156

degeneration of fibroid tu-

mors of uterus, 669
Scanty menstruation, 234

treatment, 234
Scars, how to prevent, at

vaginal introitus, in secon-
dary perineorrhaphy, 407

School during adolescence,
240

Schuchardt's method of vagi-

nal hysterectomy, 789
Scissors, Bozeman's, 356

Sims', 356
Scrubbing hands, 25
Scultetus bandage, 20
Sea sponges, 21

sterilization, 21
Searcher, ureteral 448
Secretion, internal, maintain-

ing function, in operations,

797
Secundines, retained, curet-

age of uterus, 363
Self-releasing needle-holder,

45
Self-retaining retractor, 42
Sepsis, 2

after vaginal hysterectomy,
793

gas, puerperal, 64
Septate uterus, pathology,

102
Septicemia after ovariotomy,

treatment, 588
bacteriology, 63

Septum, rectovaginal, lacera-

tion, recent complete,
immediate perineor-

rhaphy, 397
old complete rupture,

secondary perineor-

rhaphy, 408
Serre-noeud, 661
Serum, streptococcic, in puer-

peral pelvic peritonitis, 293
Sexual instinct, maintaining

functions, in operations,

798
Shield forceps, 584
Shock, treatment, after celiot-

omy, 516
Shortening round ligaments^

extraperitoneal, 540
for retrodisplacement

of uterus, 537
intraperitoneal, 549

technic, 550

Shortening round ligaments,

nephropexy and
herniotomy, celio-

tomy combined
with, 435

nephropexy and her-

niotomy, colpotomy
combined with, 435

uterosacral ligaments, 553.

See also Uterosacral liga-

ments, shortening.

Silk, 14

sterilization, 14

Silkworm-gut, 15

sterilization, 15
Silver foil, 20

sterilization, 20
wire, 15

sterilization, 15
Sims' angular sharp curet,

367
duck-bill speculum, 40
glass plug, 343
pasition, 214
sci.s.sors, 356
sharp curets, 367
speculum, 214

Skin, Bacillus coli on, .53

pyocyaneus on, 53
coccus, 54

of perineum, .55

lesions of vulva, 254
etiology, 2.54

medical treatment, 254
symptoms, 254

Staphylococcus epidermi-
dis albus on, 53

pyogenes on, 53
albus on, 53
aureus on, .53

streptococcus pyogenes on,

53
Sleep during adolescence, 241
Smegma bacillus, 75

in cystitis, 65
of external genitals, .56

Smith-Hodge pessary, 221
Speculum, 39, 214

bivalve, 214
Edebohls', 361
hairpin, 4.51

Howard's bivalve, 215
.lackson, 768
Kelly, 40, 443
Nelson's trivalve, 39
Sims', 214
Sims' duck-biU, 40
trivalve, 214

Sphincter ani muscle, rup-
tured, repair, with in-

tact perineum, 417
vesicse, 451, 452

Sphincteroscope, 39
Spirilla, 47, 48
Spirochseta pallida, .57, 78
Spleen, cysts, and ovarian tu-

mors, differentiation, .571

Sponges, sea, 21

sterilization of, 21
Spores, 47
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Squamovis-cell farcinoma of

cervix uteri, histology,

ll'G

of cervix uteri, pathology,
124

Squires' portable operating

table, 28
Staining bacteria, Gram's

method, 49
Welch's method, 49

tubercle bacillus, Gabbet's
method, 49

Koch's method, 49
Staphylococcus, 47

epidermidis allius, 67
on skin, 53

in intestinal tract, .55

of perineum , 55
pyogenes albus, 66

as cause of puerperal
infections, 63

on skin, 53
aureus, 65

as cause of puerperal
infections, 63

on skin, 53
pathogenic action, 66

on skin, 53
Steam, sterilization by, 6

Stenosis of urethra, 455
Sterihty, 244

developmental, 244
etiology, 244
from gonorrhea, medical

treatment, 246
functional, 245
mechanical causes, 245
medical treatment, 245
one-child, 244
pathology, 244
which depends upon pel-

vic inflammatory dis-

ease, 244
Sterilization by alcohol, 11

by application of heat by
alcohol and oily sub-
stances, 6

by bichlorid of mercury, 9

by bismuth, 12

by boiling water, 8

by boric acid, 12

by carbolic acid, 10
by cautery, 5
by chlorin, 10
by dry heat, 5

by ether, 11

by flame, 5

by formaldehyd, 10
by formalin, 10
by heat, 5
by hot air, 5

by hydrogen peroxid, 11

by iodoform, 12

by ointments, 12

by paraform, 10

by permanganate of pot-
ash, 11

by salt solution, 11

by steam, 6
by subiodid of bismuth, 12

Sterilization by subnitrate of

bismuth, 12

chemical, 9
of hands, 25

effect on bacteria, 50
mechanical, 4

methods, 4

of absorbent cotton, 21

of bandages, 21

of brushes, 24
of catgut, 15. See also

Catgut, sterilization.

of catheters, 13

of collodion, 20
of hands and forearms, 24
Rauschenberg and Stim-

son's method, 26
of horsehair, 15

of instruments, 13

in private houses, fish

kettle for, 8
of iodoform gauze, 19

of kangaroo tendon, 19

of ligatures, 14
of metalware, 22
of rubber articles, 21
of rubber gloves, 13, 26

tubing, 13

of sea sponges, 21

of silk, 14
"

of silkworm-gut, 15

of silver foil, 20
of sutures, 14

of towels, 20
of vessels, 22
of water, 12

Sterilizer, Arnold, 5, 6
bedpan, 354
Boeckmann, 5, 6
douche-pan, 354
for dressings, basins, etc., 7

hot and cold water, 13

instrument, 6, 354
Kny-Sprague, 7

Rochester, 6

Sterilizing apparatus for

gj'necologic examina-
tion, 211

room, 31
Stimson and Rauschenberg's
method of disinfecting

hands, 26
Stoltz's operation for cysto-

cele, 387
Streptococcus, 47
and pneumococcus, differ-

entiation, 54
infection of ovary, pathol-

ogy. 180
in intestinal tract, 55
pyogenes, 67

as cause of puerperal in-

fections, 63
on skin, .53

pathogenic action, 68
serum in puerperal pelvic

peritonitis, .293

Stricture of urethra, 455
Stromatogenous tumors of

ovary, pathology, 199

Struma ovarianis, pathology,
199

Subinvolution of uterus, 269.

See also Uterus, suhinvolu-
titjn.

Suprarenal bodies, accessory,

of broad ligament of uterus,

pathology, 208
Supravaginal amputation of

uterus, technic, 695
hysteromyomectomy,steps,

696
technic, 695

Surgeon's gauze, 19

Surgical infections, relation

of bacteria to, 51

technic, 1

a.septic, 1

Suspension of uterus, ven-
tral, 556. See also Ven-
tral suspension of uterus.

Suture materials in non-
plastic operations of

vulva and vagina. 328
in plastic operations on

uterovaginal canal, 349
through-and-through , clo-

sure of abdominal in-

cision by, 53

1

tier, closure of abdominal
incision by, 532

Sutures, 14

removal, in celiotomy, 513
in plastic operations on

uterovaginal canal, 355
sterilization, 14

Swedish nozzle for irrigator,

349
Syphilis of Fallopian tubes,

169
of vagina, pathology', 93
of vulva, pathology, 81

Syphilitic lesions of vulva,

2.50

diagnosis, 250
medical treatment, 252
pathology, 250

Syringes, 217

Table for local gj-necologic

treatment, 213
operating, 29. Sec also

Operating table.

Tail's flap-splitting perineor-

rhaphy, 413
Tampon, gauze, 19

vaginal, 218
Tamponade, intrauterine,

technic, 324
T-bandage, 20
Technic, gj-necologic, 1

surgical, 1

aseptic, 1

Temperature after celiotomy,

515
Tenaoilum, 42

double, 216
forceps, 42
single, 216
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Tent, laminaria, 359
Teratoma of ovary, histol-

ogy, 19S
pathology, 198

Tetanus, bacillus of, 77
Tetrads, 47
Thermostat for salt solution,

31
Thomas' curet, 366

dressing forceps, 43
operation for inversion of

uterus, 429
Thrombosis in fibroid tumors

of uterus, 674
Through-and-through suture,

closure of abdominal inci-

sion by, 53

1

Thyroid tumor of ovary,
pathology, 199

Tier suture, closure of ab-

dominal incision by, 532
Torsion of pedicle in ovarian

tumors, pathology 184
Towels, 20

sterilization, 20
Trachelorrhaphy, 370

contraindications, 371
indications, 370
preparation of patient, 372
technic, 372

Trauma of vulva, non-plastic

operation, 331
Traumatic cystitis, 471

neurasthenia, 314
treatment, 314

pelvic cellulitis, 297
treatment, 298

Trendelenburg position, Mc-
Kelway's portable frame
for, 35

Trigonum vesicae, 451
Tubal abortion, pathology,

172
Tubercle bacillus, 74

animal inoculation, 75
cultivation, 74
Gabbet's method of stain-

ing, 49
in cystitis, 65
in urine in cystitis, 476
Koch's method of stain-

ing, 49
resistance, 75

Tuberculin in diagnosis of

cystitis, 478
Tuberculosis, bacteriology, 60

of cervix uteri, pathology,
116

of Fallopian tubes, 623
bacteriology, 62
before puberty, 824
symptoms, 824
treatment, 825

diagnosis, 623
pathology, 168, 623
salpingectomy for, in-

dications and con-

traindications, 623

of ovary, bacteriology, 62
before puberty, 825

Tuberculosis of o\-ary, con-
servative operations
802

pathology, 182
of uterus, bacteriology, 61

pathology, 116
of vagina, 344

bacteriology, 61

before puberty, 819
treatment, 819

non - plastic operation,

344
pathology, 93

of vulva, bacteriology, 61
before puberty, 813

treatment, 813
non-plastic operations,

333
pathology, 82

Tuberculous endometritis in

childhood, 822
peritonitis, bacteriology,

62
Tubing, rubber, sterilization

of, 13

Tubo-ovarian cyst, 627
Tumors, cystic, of vulva, non-

plastic operation, 339
epithelial, of ovary, pa-

thology, 185
fibroid, of cervix uteri,

diagnosis, 680
of uterus, 606. See also

Fibroid tumors of uter-

us.

malignant, of hymen, pa-

thology, 97
mixed, of ovary, pathology,

204
of uterus, pathology, 161

of bladder, 487
diagnosis, 487
.symptoms, 487
treatment, 488

of Fallopian tubes, 624
pathology, etiology,

and diagnosis, .592

salpingectomy for, 624
vaginal section for, 591

of ovary, 565
affections which resem-

ble, in third stage, 572
and cysts of liver, spleen,

and kidneys, differ-

entiation, 571
and dropsy of periton-

eum, differentiation,

571
and extrauterine preg-

nancy, differentiation,

.570

and fecal impaction, dif-

ferentiation, 571
and fibroids of uterus,

differentiation, 677
and parovarian cysts, dif-

ferentiation, 572
and ruptured ovarian

cyst, differentiation,

570

Tumors of ovary and uterine

fibrocysts, differen-

tiation, 571
fibroids, differentia-

tion, 571
before puberty, 825

o\ariotomy, 827
symptoms, 827

classification, 184
clinical history, 565
developing from lutein-

cells, pathology, 205
diagnosis, .565, 592

in first stage, 567
in second and third

stages, 568
differential diagnosis,

570
etiology, 592
intraligamentous, treat-

ment, 584
of pedicle, pathology,

183
pathology, 183

etiology, and diag-

nosis, 592
physical signs, 566
torsion of pedicle, pa-

thology, 184
vaginal section, 591

of parametrium, pathology,
208

of urethra, 460
of uterus before puberty,

822
pathology, 119

of vagina before puberty,
819

non-plastic operations,

344
pathology, 94

of vulva, 338
before puberty, 813

treatment, 814
non-plastic operations,

338
pathology, 85

parenchymatous, of ovary,
pathology, 185

stromatogenous, of ovary,
pathology, 199

thyroid, of ovary, pathol-
ogy, 199

Twisting of pedicle of ovarian
cysts, 573

Typhoid bacillus, 71
as cause of cystitis, 64

of puerperal infections,

63

Ulceration, chronic, of vul-

va, pathology, 84
Ulcerative cystitis, 472

processes of vulva, non-
plastic operations, 332

vaginitis, 2.58

Ureter, catheterization, 449
protection, during hyste-

rectomy, 708
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Ureteral searcher, 448
Uretlira, anatomy, 450

angioma, 461
atresia, 452
carcinoma, 461
caruncle, 460
cystocele, 467
dilatation, 454
diseases, 450

anamnesis, 440
catheterization and cul-

ture taking, 441
classification, 452
general physical exam-

ination, 440
historical, 438
history taking and ex-

amination, 440
pelvic examination, 442

dislocation, downward, 454
upward, 454

displacements, 454
elephantiasis, 461
fibroma, 461
fistula, 455
foreign bodies, 457
inflanimations, 457

causes, 457
malformations, 452
symptoms, 452
treatment, 453

mucous membrane, pro-

lapse, 454
narrowing, 455
neuroses, 461
restoration, 500
sarcoma, 461
stenosis, 455
stricture, 455
tumors, 460
variation of caliber, 454

Urethritis, 457
diagnosis, 458
sequels, 458
treatment, 459

Urethrovaginal fistula, 455
Urine, examination, in cysti-

tis, 475
tul>ercle Ijacilli in, in cysti-

tis, 476
Uterine mucosa, glandular

hypertrophy, curetage of

uterus, 365
wall, emphysema of, from

gas bacillus, 64
Uterosacral ligainents, short-

ening, 553
by abdominal section,

556
by vaginal section,

555
conditions for which

done, 553
contraindications, 554
history, 553
prognosis, 556

Uterovaginal canal, plastic

operations, 347. See also

Plastic operations on utero-

vaginal canal.

Uterus, absence, pathology,
103

adenomyoma, 666
causes, 664
circumscribed nodular,

pathology, 149
diffuse, pathologj', 147
histogenesis, 150
histology, 148

pathology, 147
adhesions, complicating

cysts of ovary, 573
and adnexa, routine ex-

amination, after hystero-
myomectomy , 711

anteflexion, 271
treatment, 272

anteversion, 271
treatment, 272

appendages, inflammation,
637

retention of uterus in,

642
symptoms, 639

removal, 607
conditions under which

carried out, 608
history, 607

bicornis, double, pathol-
ogy, 102

pregnancy in rudimen-
tary horn, pathology,
173

bisection, in abdominal hys-
terectomy, 648

broad ligament, accessory
suprarenal bodies,

pathology, 208
cysts, pathology, 208
fibroma, pathology,

208
lipoma, pathology, 208
myoma, pathology,

208
sarcoma, pathology,

208
varicocele, 270

carcinoma, 119
associated with uterine
myoma, pathologj',

140
Byrne method of treat-

ment, 750
Byrne method of treat-

ment, instruments, 751
Byrne metliod of treat-

ment, preparation, 753
Byrne method of treat-

ment, technic, 753
curetage, 366
diagnosis, 729
examination of curetings,

121
extension, 133
Freund's operation, 718.

See also Hysterectomy

,

abdominal , radical.

histology, 132
Mackenrodt's operation,

720

Uterus, carcinoma, pathol-

ogy, 129
preparation of curetings,

122
radical abdominal hys-

terectomy, 718. See
also Hysterectomy, ab-
do7ninal, radical.

Ries' operation, 721
Rumpf's operation, 720
symptoms, 728
vaginal hysterectomy by
means of cautery knife,

786
chorioepithelioma of, pa-

thology, 159
curetage, 362. See also

Curetage of uterus.

cylindric-celled carcinoma,
pathology, 127

diseases, before puberty,
821

pathology, 102
double, pathology, 102
duplex separatus cum va-

gina separata, pathology,
102

ectropion, pathology, 105
effect of fibroid tumors on,

667
endothelioma, pathology,

1.58

examination of, immedi-
ately after hysteromyo-
mectomy, 710

fibrocysts, and ovarian
cysts, differentiation,

.572

and tumors, differentia-

tion, 571
fibroid tumors, 660. See

also Fibroid tumors of
uterus.

fibroniyoma, curetage, 367
salpingo - oophorectomy,

625
hypertrophy, pathology,

104
hypoplasia, pathologj', 103
injuries, pathology, 105
inversion, diagnosis, 427

Hirst's operation, 429
Kiistner's operation, 430
plastic operations, 347,

426, 429
prognosis. 428
reduction by long-con-

tinued pressure, 428
by taxis, 428

sj'mptoms, 426
Thomas' operation, 429

lateroflexion, 273
lateroversion, 273
ligaments, diseases, pathol-

ogy, 206
lipomyoma of, fatty degen-

eration, 145
malformations, before pu-

berty, 821
pathology, 102
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uterus, malposition, pathol-
ogy, 105

mixed tumors, pathology,
161

mucous polyps, curetage of
uterus, 365

myoma, associated with
carcinoma of uterus,

patliology, 140
calcification, 144
cancerous changes, 167
degeneration, 143

fibrous and hyaline,
143

edematous and cystic

degenerations, 145
fatty degeneration, 145
histology, 142
pathology, 141
sarcomatous changes,

147, 156
suppuration, 145

prolapse, 280, 419, 422
before puberty, 821

treatment, 821
complete, 423
cystocele associated

with, 424
enterocele associated

with, 424
etiology, 420
incomplete, 423
non-operative treatment,

280
operations, 537
plastic operations, 425
secondary perineor-

rhaphy, 407
retained membranes, pa-

thology, 117
retrodisplacement, Alex-

ander's operation, 537,

540
Alexander's operation,

after-treatment, 547
Alexander's operation,

hernia after, 548
Alexander's operation,

pregnancy after, 549
Alexander's operation,

prognosis, 547
Alexander's operation,

strength of round liga-

ments, 548
Alexander's operation,

tearing round liga-

ments, 548
Alexander's operation,

technic, 544
causes, 541
Gilliam's operation, 539
indications for operation,

543
operations, 537
shortening round liga-

ments, 537
retroflexion, Alexander's

operation, 541
retroposition, 273

fitting of pessary, 278
VOL. I.—54

Uterus, retroposition, non-
operative treatment,
273

prognosis of pessary
treatment, 280

replacement, 270
treatment preparatory

to use of pessary, 276
retroversion, Alexander's

operation, 541
diagnosis, 542
symptoms, 541

round ligaments. See
Round ligaments of uterus.

rudimentary, pathology,
103

rupture, pathology, 105
sarcoma, classification, 151

extension, 157
pathology, 151

septate, pathology, 102
subinvolution, 269

diagnosis, 269
etiology, 269
medical treatment, 269
pathology, 117, 269
symptoms, 269

supravaginal amputation,
technic, 695

tuberculosis, bacteriology,

61
pathology, 116

tumors, before puberty, 822
pathology, 119

unicornis, pathology, 102
usefulness, after removal

of ovaries, 640
vaginal fixation, combined

witli plastic operations
on cervix, vagina, and
perineum, 434

ventral fixation, combined
with plastic operations,

433
suspension, 556. See al-

so Ventral suspension

of uterus.

Vagina, abscess, 343
non-plastic operation,

344
absence, pathology, 89
atresia, pathology, 90
bacteria, 57
carcinoma, 346

before puberty, 821
non-plastic operation,

346
pathology, 97
secondary, pathology, 98

chorioepitheUoma, pathol-

ogy, 98
cysts, 343

before puberty, 819
non-plastic operations,

344
pathology, 94

diseases, before puberty,
814

Vagina, diseases, pathology,

89
double, pathology, 90
fistula at vault, treatment,

499
foreign bodies, pathology,

93
inflammatory diseases, pa-

thology, 91
injury, pathology, 91
malformations, before pu-

berty, 814
pathology, 89

myoma, pathology, 96
non-plastic operations, 342

suture materials, 328
papillary excrescences, non-

plastic operations, 345
parasites, pathology, 94
plastic operations, 347
polypoid growths, non-

plastic operations, 345
prolapse, pathology, 91
sarcoma, .345

before puberty, 820
clinical history, 820

in children, pathology, 98
non-plastic operations,

346
patholog}', 98, 101

secondary carcinoma, pa-
thology, 98

syphilis, pathology, 93
tulaerculosis, 344

bacteriology, 61

before puberty, 819
treatment, 819

non-plastic operations,

344
pathology, 93

tumors, before puberty,
819

non-plastic operations,

344
pathologj', 94

Vaginal drainage for pelvic
abscess, 651, 654

fixation of uterus com-
bined with plastic opera-
tions on cervix, vagina,
and perineum, 434

hysterectomy, 759. See al-

so Hysterectomy, vaginal.

introitus, how to prevent
scars at, in secondary
perineorrhaphy, 407

myomectomy, 713. See al-

so Myomectomy, vaginal.
oophorectomy, 614

history, 591
outlet, relaxed, 394

secondary perineor-
rhaphy, 399

ovariotomy, history, 591
salpingectomy, 624
salpingo - oophorectomy,

6.36

section for diseases of

ovaries and Fallopian
tubes, 591
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Vaginal section for diseases

of ovaries and Fallo-

pian tubes, after-treat-

ment, 604
for diseases of ovaries

and Fallopian tubes,

choice of methods, 594
for diseases of ovaries

and Fallopian tubes,

drainage, 603
for diseases of ovaries

and FaUopian tubes,

instruments, 595
for diseases of ovaries

and Fallopian tubes,

other than tumors, 592
for diseases of ovaries
and FaUopian tubes,

preparation of patient,

594
for diseases of ovaries

and Fallopian tubes,

prognosis, 605
for diseases of ovaries

and FaUopian tubes,

separation of adhe-
sions, 602

for diseases of ovaries

and FaUopian tubes,

supplementary opera-

tions, 603
for diseases of ovaries

and Fallopian tubes,

technic, 595
for diseases of ovaries

and Fallopian tubes,

treatment of compli-
cations, 604

for tumors of ovaries and
FaUopian tubes, 591

shortening uterosacral lig-

aments, 555
tampons, 218
wall, posterior, detach-

ment, from rectal wall,

secondary perineor-

rhaphy, 406
Vaginismus, non-plastic ope-

rations, 342
Vaginitis, 257

acute, pathology, 92
before puberty, 819
chronic, pathology. 92

treatment, 260
condylomatosa, pathology,

92
diphtheritic, before pu-

berty, 819
emphysematous, 2.59

pathology, 93
erysipelatous, pathology,

92
etiology, 2.57

gonorrheal, before pu-
berty, 819

granular, 258
medical treatment, 259
mycotic, 2.58

pathology, 91, 2.57

senile, pathology, 92

Vaginitis, symptoms, 259
ulcerative, 258

Vaginodynia, non-plastic op-
erations, 342

Vaginometer, Baker's, 279
Varicocele of broad ligament

of uterus, 270
Varicose dilatation of veins of

pampiniform plexus, pa-
thology, 206

veins of vulva, rupture, non-
plastic operation, 332

Vascular changes in myo-
metrium, pathology. 111

Veins, varicose, of vulva,
rupture, non-plastic opera-
tion, 332

Venereal warts, 249
Ventilation in operating room,

28
Ventral fixation of uterus

combined with plastic

operations, 433
suspension of uterus, 556

after-treatment, 564
closure of incision, 563
contraindications, 559
definition, 5.56

history, 556
indications, 5.58

methods of operation,

5.57

nomenclature, 557
objections to opera-

tion, 559
preliminaries to opera-

tion, 562
steps of operation, 562
technic, 561

Vermiform appendix, adhe-
sions, in ovariotomy, 582

Vesica biloccularis, 463
Vesico-uterine fistula, treat-

ment, 499
Vesicovaginal fistula, 493

adherent to pubic ramus,
treatment, 497

after-treatment, 496
complicated cases, treat-

ment, 496
diagnosis, 494
large, treatment, 497
scar tissue, treatment,

498
small, treatment, 497
treatment, 494

Vesicular cystitis, 473
Vesiculation of bladder, 473
Vessels, 22

sterilization, 22
Vibrios, 48
Vicarious menstruation, 233

treatment, 234
Volsellum forceps, 753
Vulva, absence, pathology, 79
adenoma, pathology, 87
atresia, before pubertj^, 809

treatment, 810
non-plastic operation,

336

Vulva, atresia, pathology, 79
atrophy, 337

non-plastic operation,
338

pathologj', 84
carcinoma, 340
and sarcoma, differentia-

tion, 341
non-plastic operation,

341
pathology, 88

chancroids, 252
diagnosis, 252
pathology, 252
treatment, 253

chronic ulceration, pathol-

.
ogy, 84

circulatory disturbances,
pathologj', 79

condyloma acuminatum,
non-plastic opera-
tion, 339

pathology, 81
non-plastic operation,

339
syphilitica, pathology,

82
cystic tumors, non-plastic

operation, 339
cysts, pathology, 85
diphtheria, 248

pathology, 81
diseases, before puberty,

808
pathology, 79

elephantiasis, 336
non-plastic operation,

337
pathology, 82

enchondroma, pathology,
87

epithelioma, 334
non-plastic operations,

335
erysipelas, before puberty,

811
treatment, 811

fibroma, non-plastic opera-
tion, 339

pathology, 87
gangrene, 248

non-plastic operation,

331
hematoma, non-plastic op-

eration, 332
hypertrophy, non-plastic

operations, 336
ichthyosis, 337

non-plastic operation,

338
pathology, 85

innammatoiy diseases, pa-

thology, 80
kraurosis, 337

non-plastic operation,

338
pathology, 84

leukokeratosis, pathology,

85
leukoplakia, pathology, 85
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Vulva, lipoma, non-plastic

operation, 339
lipoma, pathology, 87
malformations, before pu-

berty, 808
pathology, 79

myofibroma, non-plastic

operation, 339
myoma, pathology, 87
myxoma, non-plastic oper-

ation, 340
neuroma of, pathology, 87
noma, 248

non-plastic operation,

331
operations, 328

suture materials, 328
papilloma, non-plastic op-

eration, 339
progressive cutaneous at-

rophy, 337
non-plastic opera-

tion, 338
pruritus of, 254. See also

Pruritus vulvcc.

sarcoma, 341
and cancer, differentia-

tion, 341
non-plastic operation,

341
pathology, 89

skin lesions, 254
etiology, 254
medical treatment, 254
symptoms, 254

syphilis, pathology, 81
syphilitic lesions, 250

diagnosis, 250
medical treatment, 252
pathology, 250

Vulva, trauma, non-plastic
operation, 331

tuberculosis, bacteriology,

61
before puberty, 813

treatment, 813
non-plastic operations,

333
pathology, 82

tumors, 338
before puberty, 813

treatment, 814
non-plastic operations,

338
pathology, 85

ulcerative processes, non-
plastic operations, 332

varicose veins, rupture,

non-plastic operation,

332
warts, non-plastic opera-

tion, 339
Vulvitis, 247

aphthous, before puberty,
881

before puberty, 811
diphtheritic, before pu-

berty, 813
treatment, 813

erysipelatous, pathology,
81

etiology, 246
gonorrheal, 247

before puberty, 811
pathogenesis, 812
sjTnptoms, 812
treatment, 812

pathology, 80
treatment, 248

pathology, 80, 246

Vulvitis phlegmonosa, path-

ology, 81
pruriginosa, 337

non-plastic operation,

337
simple, before puberty, 811
symptoms, 247
treatment, medical, 248
ulcerosa puerperalis, pa-

thology, 81
Vulvovaginal glands and

ducts, abscess, non-
plastic operations,

329
inflammation, non-

plastic operations,

329
cyst, non-plastic opera-

tion, 331
pseudo-abscess, 56

Wakts of vulva, non-plastic

operation, 339
venereal, 249

Water, boiling, sterilization

by, 8
sterilization, 12

Welch's method of staining

bacteria, 49
Wire, silver, 15

sterilization, 15

Wylie drain, 237

Xerosis vesicte, 473
X-rays in inoperable car-

cinoma, 321
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