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PEEFACE TO THE SECOI^D EDITION.

The early exhaustion of tlie first edition has afforded a welcome
opportunity to add many desirable improvements in the second The
writer is under deep obligations for the cordial reception and generous
criticism of the book by the medical press and profession. Many of
the excellent suggestions made by the reviewers, who are largely
teachers m this branch, have been acted upon, with the result of in-
corporating new subjects and much other new and valuable material

The generally-expressed wish for enlargement and greater detailn the treatment of various diseases has been met, as far as could con-
stently be done. Two new chapters have been written, one on "Ee-

Affect^'bTir ^'l If '''' '''''' "Life-insurance

ttles ou "D-
''''' T^-^t" Ill^-trated

articles on Direct Laryngoscopy, or • Autoscopy'- and on "Pachv-

and half-tone engravings from photographs of interesting and in-strud^ve cases, specimens, and preparations have been macfe foi tSs

It was the original purpose to condense as much indispensable information as possible in a book of convenient size for turnts a^dgeneral practitioners, and it has been found practicable to holff II

mg explanations, keep the various ovganfthe'r ZioZ^^^^^^their varying appearance, i„ l,„,lti. \ ,
™'Sioal relations, and

eye. It is believed that w tl t.
™? "'"^^ '^^'"'^ 'he

important snh ^s In^*: r arpi:nu,r;iots t^'T ^^'^
with even a more cordial f.vn/7 '"-"''f

'^is volume will meet
edition was f„rtunate:tngM~' '''''^''^'^

editio'n th?',"": TsllTto^e/"'"^""" -™nddesnes to express h,s acknowledgments and thanks

(V)
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to Professor Politzer for his permission to reproduce a number of his

artistic colored figures; to Mr. Eeady, the medical artist, for colored

drawings; to Max Thorner for illustrations of direct laryngoscopy;

and to E. C. Talbot and C. W. Baker for photographs.

Moved by the kind welcome accorded to the first edition, the

writer has earnestly endeavored to make the second issue more fully

and satisfactorily meet the requirements of a magnanimous profession.

S. S. B.

103 State StreeTt, Chicago,

September 15, 1898.



PEEPACE.

Peequent requests from medical students and general practi-
tioners for a book on diseases of the ear, nose, and throat especially
adapted to their needs have prompted the writer to endeavor to meet
this demand.

This work was designed, first, to help students in preparing for
their degree; second, for. those progressive practitioners who wish to
acquire the proficiency necessary to properly treat those patients who
are imable to visit specialists; and, third, for those who are gradually
exchanging their general practice for special work in these branches.

The subjects are simplified and condensed so as to constitute this
book a key, or introduction, to the exhaustive treatises already in the
held. The place of the latter is not expected to be filled by this un-
pretentious book, for it was not intended primarily for specialists,
let It IS hoped that it may modestly serve their interests in bringing,
information on the subjects down to the present date, and as a "work
ot ready reference.

Several subjects are treated m greater detail than characterizes
he work as a whole, for the following reasons: No book, equivalent

to this, IS now available containing the latest developments concern-ing diphtheria, the blood-serum therapy, the medical and suroical
manage„.ent oi mastoid diseases, the related diseases of the eye andnose, the most successful treatment of hay fever, the improved compressed-air instruments, vaporizing apparatus, inhalents, etc Tl lfore these subjects are given especial prominence. The opinions nd

^SXlt^^•7;.
^^^"^^^ — -^^-^-^ties are p^Z eUnthe subjects o diphtheria, antitoxin therapy, and hay fever

voted loTanltl'Tf/ '^''^ «P-^ - de-

(vii)
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The writer has freely consulted many books and journals, and

desires to fully and frankly acknowledge his very great indebtedness

to them. Chiefly among these are the works of Politzer (Dodd's

translation), Sajous, Burnett, Gruber, Eoosa, Browne, Mackenzie,

Ingals, Bosworth, Tuttle, the American. Year-book, etc.

For generous contributions of valuable figures and plates I am
under deep obligations to Politzer, Sajous; Truax, Greene & Company;

Holmes, and Krieger; and, for photographing, to F. A. Place. I am
indebted, also, to my assistant, C. L. Enslee, for the laborious task of

preparing the statistical table of 15,300 cases from any clinical record-

books.

It remains to express my sincere appreciation of the cordial co-

operation, and the artistic execution of the publishers' important part

in. the work, by The F. A. Davis Company.

The author indulges the hope that his labor may lighten the

task of his readers in acquiring an understanding of the subjects

taught.

S. S. B.

103 State Street, Chicago,

Febraary 7, 1897.
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PART I.

Diseases of the Ear.
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CHAPTEE I.

A GENERAL CONSIDERATION OF DISEASES OF THE EAR, NOSE,
AND THROAT BASED ON A STUDY OP TWENTY-ONE THOUSAND
CASES.

The following statistical tables represent the records of 21,000
cases treated during seventeen years at one of the author's clinics in
Chicago. The first table formed a part of a report made by the author
to the Ninth International Medical Congress in 1887; the second
was compiled for me by my assistant, Charles L. Enslee. A relatively
bmall number of unselected cases have been added from the records
of my private practice to supply the place of those whose records were
incomplete. The first classification was instituted for the purpose of
establishing a basis of calculation of the influence, if any exerted by
occupation, age, or sex in the causation of ear diseases. The con-
dition of each patient at the time he first presented himself at the
clmic IS given in order to determine the relative frequency of the
different diseases.

As is common in charity hospitals, a considerable number of
those who apphed for treatment belonged to that class of laborinc.-
people who have no definite trade or fixed occupation. In order to
facilitate investigation and simplify the tables as far a. possible allhose occupations that were closely related to each other in na'tureand effects were grouped under one heading. For example underhe classification of clerics were embraced salesmenTotl p^^^^^^^

1:r T:
1 r V

^""^^^^ ''^'^ clr-driverrped-

(3)



4 CLASSIFICATION OP PATIENTS AND DISEASES.

The abbreviations employed are:

W. No., for whole number.

Ac, for acute inflammation of the middle ear.

Ac. S., for acute suppurative inflammation of the middle ear.

C. N., for chronic non-suppurative inflammation of the middle ear.

C. S., for chronic suppurative inflammation of the middle ear.

Ext., for diseases of the external ear.

Int., for diseases of the internal ear.

D. M., for deaf-mutes.

F. B., for foreign body.

In. C, for inspissated cerumen.

Fur., for furuncle.

Ac. S. N. for acute suppurative inflammation of one middle ear with a

chronic non-suppurative inflammation of the other.

Au. P., for aural polypus.

M. D.j for mastoid disease.

N. Ph., for naso-pharyngeal catarrh.

Ad., for adenoid growths in the vault of the pharynx.

Hy. T., for hypertrophied tonsils.

Occupation.

Miners
Firemen . . ...
Coopers
Butchers
Packing-house laborers

Engineers . . .

Cigar-makers ...
Plumbers
Boiler-makers . . • .

Tinners .

Shoe-makers .

Bakers . . . .

Printera

Tailors ....
Blacksmiths . ...
Painters
Sailors ...
Railroad-laborers. . .

Farmei's
Carpenters ...
Iron-workers ....
Teamsters
Factory-hands . . .

Clerks
Day-laborers

Total

1
< Ac.

S.

j

'J C
Ext. cM

10 6 4

10 9 1

10 1 3 5 1

11 1 6 3 1

12 1 1 8 2

13 10 2 1

15 2 1 6 3 3

16 2 1 7 1 5

19 3 10 3 3

20 1 4 9 5 1

22 2 14 1 4 1

22 1 2 14 4 1

30 2 10 12 5 1

31 2 18 8 2 1

38 1 2 26 3 5 1

47 3 1 26 10 6 1

47 1 2 28 9 5 2

58 2 5 35 12 3 1

74 1 55 18

80 3 4 57 8 6 2

84 4 4 54 11 10 1

85 12 11 33 23 6

108 6 13 59 19 9 2

17 19 117 39 36 4

496 27 26 300 77 60 6

1590 85 109 922 279 171 24



CLASSIFICATION OF PATIENTS AND DISEASES. 5

Summary.

6
"A c5 !5 03 4.3

X

< 'j
ft

Adult males without occupation . . 810 43 31 485 197 46 7 1
1662 75 63 1070 317 106 27 4

35 28 230 205 34 19 6
Grirls, 6 to 15 years 562 32 22 225 232 35 11 5
Boys under 6 years 243 11 21 41 125 26 8 11

276 11 26 45 139 38 9 8
With occupations 1590 85 109 922 279 171 24

Total 5700 292 300 3018 1494 456 105 35

Percentage of W. No 5.1 5.3 53. 26. 8. 2. 0.6

The combined taAes show that, of the 21,000 cases, there are

11,167 patients with occupations, classified under 28 headings. Of
this number, 3813 had out-door and 7354 in-door work. In the
first table a larger proportion would undoubtedly have appeared as
belonging to in-door occupations had as much care been exercised in
eliciting the exact nature of the vocations of so-called day-laborers
as was used during the time covered by the second table. About 34
per cent, are out-door and 66 per cent, in-door occupations, or about
twice as many in-door occupations as out-door.

The largest number of any one class were in-door workers,—
3014 domestic servants, l^ext in order were about half that number
of the out-door class, or 1493 day-laborers. Then follow groups of
the next highest numbers: 858 clerks, 460 iron-workers, 453 car-
penters, 420 factory-workers of all kinds, and 400 sewing-women—
all in-door occupations, until we reach the out-door class ao-ain'in
going down the list.

While the great stores and factories furnish a large number of
patients, the homes contribute 5615 females, including the servants
seamstresses, and women without occupation, or more than one-
fourth the whole number of the combined tables. These facts are
sigmficant when we take into account the slight difference between

OutTnl .^f and females affected under the age of 15 years.Out of 6154 children under 15 years there were 1484 boys and 1582
girls between the ages of 6 and 15 years, and 1641 boys and 1447
girls under 6 years. Of all these children 3029 were girls and 3125boys, leaving a difference of only 96 more males than females under
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15 years. Between the ages of 6 and 15 years there were 95 more

girls than boys. Under 6 years there were 194 more males than

females.

Sex seems to have no influence in the production or prevention

of diseases of the ear, nose, and throat. It appears that up to the

age of 15 years both sexes suffer nearly equally. Possibly a reason

for this may be found in the similarity of the lives and habits of the

sexes during this early period. But the classes of society that afford

clinical material at the medical charity institutions are such that

necessity requires them to abandon the pursuit of an education at

about the fifteenth year, and to enter upon bread-earning vocations.

Thenceforth the divergence in habits and environments increases.

The males are either out-of-doors more than ever or confined chiefly

to mercantile houses a^d factories. The females become domestics,

clerks, shop-girls, and seamstresses.

An interesting question pertains to the relative frequency of

diseases of the right and of the left ear, and of diseases of one ear

as compared with diseases existing coincidently in both ears. The
second table shows that in acute inflammation of the middle ear

there is but a very slight difference in the frequency of involvement
between the two ears, not referring to the question of sex, and both
ears were affected in 43 per cent, of all the cases. In acute sup-
puration of the middle ear, again, there is too little difference between
the two ears to take into account. In 15 per cent, of all these cases
both ears Avere involved.

In 2790 cases of unilateral ear diseases which the author has
investigated to determine which ear was the more frequently affected,
especially with reference to the question of sex and its influence^
first in children under 15 years of age, and, second, in adults, the
results are as follow: There were 456 boys with affections of one ear
only, of whom 345 had diseases of the right ear, and 211 diseases of
the left ear, an excess of about 7.6 per cent, of right ear affections.
Of 569 girls, 334 had diseases of the right and 235 diseases of the'
left ear, or an excess of 17.4 per cent, of affections of the right ear
This shows that out of the total number of 1025 children under 15
years there was an excess of 25 per cent, of diseases of the right ear

Of 1046 men, 472 had diseases of the right ear, and 574 of the
left, or an excess of about 10 per cent, of affections of the left ear
There were 719 women, of whom 363 presented troubles of the right
ear, and 356 of the left, or an excess of diseases of the ri<.ht ear
amounting to a trifle less than 1 per cent.
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In the 5809 cases of chronic non-suppurative inflammation of
the middle ear the two sides were about equally affected, but a great
contrast is now offered in the relative frequency with which both ears
are involved in the various middle-ear diseases, for in this instance
nearly 83 per cent, of all the cases presented bilateral aural affection.
Sufficient importance must be attached to these undeniable figures
in formulating our prognosis when only one ear is already diseased,
for it follows, almost as the night the day, that if one ear has become
seriously affected, especially with the sclerotic form of dry catarrh,

the other falls under the same destructive process.

In chronic suppurative otitis media the two ears suffer nearly
equally, and it appears that both ears are simultaneously affected in

a little more than 60 per cent, of the cases. In 3185 instances of

unilateral ear diseases there was an excess of only 23 cases of the
right over the left ear. This fact is mentioned particularly because

the opinion has often been expressed that one ear was much oftener

affected than the other, some specialists believing that the right was
by far the more frequently diseased.

The tables show that about 13 per cent, were afflicted with naso-

pharyngeal diseases, but the actual number would be far in excess

of this figure. The institution being an eye and ear hospital strictly,

not as great prominence has been given to the nose and throat affec-

tions as would be desirable, this part of the diagnosis sometimes

being entered on the patients' cards instead of upon the record-books.

About of 1 per cent, had diseases of the mastoid process,

which was nearly twice as prevalent in males as in females.

Deaf-mutes formed about V2 of 1 P^r cent, of the 31,000 cases.

There were three times as many males as females.

The largest number of any one class of diseases was 8827 with

chronic non-suppurative inflammatory processes of the middle ear,

or 42 per cent, of the whole number. IText in numerical order come

,3664 cases of chronic suppurative inflammation, or 17 per cent.; and

the next highest number 1009 cases of acute suppuration, or 5 per

cent.

American residences and business houses are heated in cold

weather by dry, hot air and kept at a temperature of 70° F. or

higher. The inmates are subjected to the action of this dry heat,

often laden with dust and noxious gases, the greater part of every

day. The skin, consequently, is very active in its functions, and

kept moist by free perspiration. But, though constant exposure
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renders the soldier, Spartan-like, indifferent to cold and storms,

housing the body makes it tender, like the hot-house plant, and

sensitive to sudden and extreme changes in the air. After working

all a winter-day in a temperature of summer-heat, these people, with

the powers of resistance reduced by fatigue and hunger, pass out

immediately into a frigid atmosphere, with the temperature perhaps

from 40° to 70° F. lower than that of the work-shop. The skin is

chilled, the perspiration checked, and a determination of blood to

some internal organ occurs. JSTaso-pharyngeal catarrh is probably

the most frequent consequence. This result is aggravated by high

winds and the inhalation of dust. In fact, a very large percentage of

naso-pharyngeal catarrh is undoubtedly due to the irritating effects

of dust, and this, operating in conjunction with cold, damp air, is

largely responsible for ^he wide-spread existence of naso-pharyngeal
catarrh among Americans. It is undoubtedly the most prevalent
disease in the United States. The importance of this fact is obvious
when we consider that so large a number of middle-ear affections

originate in naso-pharyngeal inflammation which extends through
the Eustachian tube to the tympanum. Critical examination of the
nose demonstrates the existence of nasal trouble in a large proportion
of these cases. Hence, whatever causes a catarrh of the nose and
throat is interesting to the otologist as a proximate cause of ear
disease.

The exanthemata are frequent causes of ear diseases during
childhood, but youth seems to predispose to coryza, which is often a
forerunner of tubal and tympanic catarrh. Children under 15 years
of age constitute about 29 per cent., or more than one-fourth of the
whole number of cases. Very many of them dated back to attacks
of scarlet fever, measles, and the earaches and "running-ears" of
infancy; so that a much larger percentage than appears should prob-
ably be credited to the period of childhood. Only a small proportion
of children were brought for treatment during the acute stage of
inflammation. Only about 10 per cent, were acut« cases, leaving 90
per cent., or nine times as many, who had not applied for treatment
until the inflammation had reached a chronic stage. Indeed only 13
per cent, of the adults were seen in the acute stage.

The tables show a large percentage of diseases of the external
ear. Since impacted cerumen may be regarded as a symptom and
a consequence of chronic non-suppurative inflammation of the middle
ear, due consideration should be given this fact in estimating the
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relative frequency of affections of the middle, and of the external,
ear as shown in the tables.

It may be permissible to cite a few facts that do not appear in
the statistics, but which, nevertheless, were impressed upon me by a
personal study of this class of patients. Although the whole State
of Illinois contributed largely to the number embraced by these
statistics, a large majority were residents of Chicago,—a very cosmo-
politan city. The foreign element predominates. The nationalities
were not recorded except in resident infirmary cases, but the Irish
constituted a very large and the French a very small percentage of
our clinical material. The north of Europe furnishes a far greater
percentage of our population than the southern portions. After con-
sidering the nationalities it will not be surprising when it is stated

that the blondes exceed the brunettes in number.
Another matter of interest to the etiologist, and to the student of

sociology as well, was the conspicuous absence of baldness among
these people, for cold draughts of air on heads deprived of nature's

covering are considered by some authors as being a prolific cause of

catarrh.

This brings us to a consideration of the last topic of this chapter,

—climatic causes. In speaking of climatic conditions as standing in

a causative relation to these diseases, it should be understood that

reference is had to those atmospheric conditions that are character-

istic of the vicinity of the Great Lakes and the Mississippi Valley,

although they may not be peculiar to it. A sudden great fall of

temperature, accompanied with increased humidity of the air, is

usually followed by an increase in the number of new patients with

acute diseases of the ear, and of chronic cases with acute symptoms.

These effects of atmospheric variations occur with such uniformity

that we may predict an increase or decrease in the number of acute

diseases with a reasonable degree of accuracy by observing the meteor-

ological variations. Our climate is rugged, but the people born and

reared in it do not seem to partake of its robust character. The

altitude is low in the Mississippi Valley and the thermometric

changes are sudden and great. It is not unusual for the ther-

mometer to fall 20° or 30° F. or more in a few hours. Indeed, cold

waves sweep suddenly over the country in summer-time, cooling the

heated atmosphere so quickly and so thoroughly that one must needs

change from summer to winter clothing with haste or suffer from the

chilling winds. Add to these causes of great circulatory disturbances
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the irritating effects of constantly-inhaled dust, which the ceaseless

winds keep in never-ending motion, and the problem of the prev-

alence of naso-pharyngeal, tubal, and tympanic catarrh in our climate ,

is, in a great measure, solved.

Loewenberg, of Paris, in the Deutschen medicinisclien Wochen-

schrift, arrives at the conclusion that ear diseases have a particular
^

predilection for the left ear. He believes that if one ear only is

diseased it is more frequently the left. If the affection attack both

ears it generally begins in the left, and leads here often to a more
profound malady and to a higher degree of deafness than with the

right ear. In this respect the sexes differ, in that the predominant
deafness of the left side is peculiar to the male, while the reverse is

true of female patients. Loewenberg examined 3000 cases of im-
paired hearing, excluding causes lying in the external ear. Of the .

whole number there were 1790 males and 1210 females. He found
among those affected with one-sided deafness 478 men and 311
women. Of these, the right ear alone was afflicted in 212 men and
167 women, and the left ear alone in 266 men and 144 women. This
leaves about 12 per cent, more men afflicted with deafness of tht,

left than of the right side, and about 7 per cent, more females with
right-sided than with left-sided deafness.

Of those suffering from bilateral deafness 1074 men and 737
women were found, the right ear being the worse in 427 men and
in 340 women; the left having the hearing more impaired in 647 men
and in 397 women. There were 238 men and 162 women who were
afflicted with a high degree of deafness affecting both ears equally

B. Alexander Eandall has reported 4785 patients with 5412
diseases, tabulated as follows:

—

Men. Women.

Middle-ear diseases....

R. Ear L. Ear Both Ears R. Ear L. Ear Both Ears
289 271 598 198 181 586

External-ear diseases.. 86 96 196 57 58 120

Internal-ear diseases... 4 3 5 3 1 0

379 370 799 258 240 706
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It will be readily seen that this table shows slight variations
an the relative frequency of diseases of the right ear as compared
with' the left, in the sexes. Among both men and women diseases
of the right side predominated in middle ear affections, of the left
side in external ear diseases, and of the right side again in troubles
of the internal ear. There is quite a wide difference between the
conclusions arrived at from the Paris statistics and the deductions
justified by the Philadelphia and Chicago tables aggregating 25,785
patients. During the past twelve years the author has taken pains
to inquire of patients not only concerning the common causes of
their varying diseases of the two ears, but also as to which ear they
were in the habit of lying on mostly, in order to ascertain if that
question could have any bearing on the one-sided character of their

diseases, or on the fact of one ear's being worse affected than the
other in bilateral affections, but no satisfactory solution of this

problem has yet been evolved.



CHAPTEE II.

EXAMINATION OF PATIENTS.

The examination of patients should be conducted so system-

atically that no discoverable pathological process can escape detection.

1-—Arrangement of instruments and apparatus.

Beginning with the right ear, both ears, both nares, and the throat
should be minutely inspected. Patients often direct the surgeon's
attention to one ear and remark that there is no trouble with the
other, when examination reveals that both are affected in different

(13)
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degrees. The examiner should not be misled, bnt should investigate

or h ^
° ™r " ^ ^« -^dit to him'elor his art or do justice to his patron.

A very convenient arrangement of a treatment-room is illustratedm i ig. 1. It shows, m a compact space, an adjustable gas-lamp, fitted

Fig. 2.—Pynchon's cabinet for insti-uments, etc.

with a light-condenser, and electric forehead-lamp; a compressed-air

reservoir and regulator, with two- treatment-tubes and cut-offs

attached; a dynamomotor for transforming the electric current for

cautery purposes and for operating the dental engine with drills, etc.

The relative positions of the illuminator and the chairs for the patient
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and siirgeon are correctly given. Fig. 2 shows Pynchon's cabinet for

instruments, medicines, sprays, etc.

The aurist should sit facing the right side of his patient to begin

the examination, with the light immediately behind the patient's

head and on a level with his ear if it is an adult. In the case of a

child the light should be on a level with the physician's eye.

Time will be economized and labor facilitated by the use of an

armless revolving-chair (Fig. 2) for the patient. The seat should be

easily raised and lowered by a supporting centre-screw, fitted with

sufficient nicety to prevent a rocking motion. The back should be

unyielding and only high enough to support the patient's back

beneath his shoulders. After examining the right ear neither the

Fig. 3.—The author's light-condenser.

physician nor the patient need rise to bring the left ear into the
field of vision, for the patient's chair is easily turned half-way around,
and the positions are correct to proceed, the lamp then resting in
front of the patient.

The best illumination is had from an Argand gas-burner. It

has not been possible to obtain an incandescent electric lamp that
will afford such an evenly-diffused light as the gas gives, and the
mantles of the incandescent gas-burners are too easily broken to
permit of their being used on adjustable brackets. The flame should
be inclosed in a light-condenser (Fig. 3), not only to increase the
effectiveness of the illumination, but also to protect the operator's
eyes. If the light is allowed to shine in one's eyes it contracts the
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pupils, interferes with perfect vision, and eventually impairs the si-ht
ihe condenser is constructed with a reflector instead of a lens For
this reason it is not top-heavy and requires no spring to hold it in
place. By a slight stroke of the finger-nail or a probe, its position
can be instantly varied without burning the finger. It fits over the
Argand gas-burner or the large railroad-burners on oil-lamps. A
special large size is made to fit the incandescent gas-burner.

The three-inch forehead-mirror is worn over the eye that is next
to the light, and the aperture in the mirror should fall opposite the
pupil of the eye engaged in inspecting the ear, so that both eyes are

Fig. 4.—Spring-band mirror-holder.

shielded from the direct rays of light. The light should be thrown

in such a manner as to bring the auditory meatus within the focus of

the reflected rays. Except at a distance of 14 inches or more, the

drum-head is seen with one eye at a time; so that the other eye may

be kept closed. The mirror is best held in position by a self-retaining

holder, like the spring head-band shown in Fig. 4. This has the

advantage of never deteriorating or becoming soiled, and, with prop-

erly-adjusted spring, it does not occasion the wearer a headache. It

leaves the hair unruffled and is in every way more satisfactory than

the cloth or rubber bands. The forehead-plate is lined with soft

rubber, which renders it agreeable to wear and easy to cleanse.
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The light should be adjustable to the varying positions and

heights of patients. To accomplish this the author devised the lamp-

bracket illustrated in Fig. 5. The lamp is easily adjustable to any

point lying within a perpendicular line two feet in length, and it

will swing through the are of a circle having a radius of three feet.

The light may be placed either within a few inches of the surface to

which it is attached or at a distance of three feet from the wall. To
raise or lower the light it is necessary only to press the brake toward
the arm above it, set the lamp a,t any desired level, release the brake-

handle, and it then sets automatically. The gas is carried to the

Fig. 5.—The author's adjustable bracket.

burner through a rubber tube, and where there is no gas an oil-lamp
is substituted for the Argand burner.

The metallic ear-specula are preferable to the hard rubber, but
they should be waited, especially in cold weather, before inserting.
Ihe small end of the funnel should be oval, to correspond with the
contotu. of he meatus. Toynbee's set of three sizes of short length

??ub ?f should be miffed

CZl' ^a'-
'
T'''''''

''''' ''''' ^^^-^^ "--11-^ likeroynbees to render them less slippery. The auricle needs to bedrawn upward, outward, and backward in most cases to stii.hten
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the canal while the speculum is introduced, but in children it is

sometimes necessary to draw the auricle downward and backward.
A massage otoscope should be employed for diagnostic purposes

as well as for treatment. In no other way can it be determined how
much mobility of the ossicles has been lost, and how much is regained

Fig. 6.—Toynbee's ear-specula. Fig. 7.—Gruber's ear-specula.

as the result of treatment. In 1887 the author devised the instrument

shown in Fig. 8. It consists of a pneumatic chamber, a concave

perforated mirror, and a lens, contained in a cylinder to which is

attached forty-six centimetres (eighteen inches) of soft-rubber tubing

and a diminutive air-syringe. The apex of the funnel is covered with

Fig. 8.—The author's massage otoscope.

a section of soft-rubber tubing to allow of its being fitted hermet-

ically into the external auditory canal without causing discomfort.

The mirror focuses the light upon the drum-head, and the syringe

alternately rarefies and condenses the column of air in the air-

chamber and meatus. The lens in the eye-piece gives a clear view
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of the dmm-liead and mallet under brilliant illumination and passive

motion. By holding the otoscope with the axis of its cylinder at a

right angle to the source of light, the rays are projected upon the

drum-head. The easiest method is with the operator standing in front

and a little to one side of the patient, the otoscope in the left hand

for the right ear, and the right hand with the pump on the top of

the patient's head. The position is reversed for the left ear. As
soon as the light is thrown through the funnel the otoscope must be

held steadily in its relation to the lamjD, and if the drum-head is not

in the field of vision the hand upon the patient's head must tip or

turn his head until the drum is brought into view. ISTow the sight

is fixed upon the hammer, while the piston-rod is drawn outward
sufiiciently to produce an outward excursion of the drum-head. Then
it is pushed inward to condense the rarefied air and move the mem-
brane inward. While these movements are being effected it is ob-
served whether the mallet moves with the drum-head or not, and, if

it does, how much freedom of movement is present as compared Avith

Fig. 9.—The author's cotton-carrier.

the normal mobility. In some old cases of sclerosis the mallet
remains entirely motionless, while the membrane about it vibrates.
In the normal ear both move freely in response to every inward and
outward motion of the air-piston.

^0 more force should be applied than is necessary to obtain
the natural excursions of the drum-head and mallet, and ordinarily
no discomfort is caused unless the funnel is pressed very firmly
against the canal-wall. If a deep blush overspread Shrapnell's mem-
brane and the mallet, the procedure should cease for the time, so as
not to occasion too great hyperasmia. The forehead-mirror is not used
with this instrument, since it contains its own mirror. Care must be
taken to not allow the fingers to shade the reflector.

. ^^^l
cotton-carrier is best made of soft silver, with round,

twisted handle and roughened tip to engage the cotton (Fig 9) It
should be very delicate, so as to consume a. little space as possible in
ddition to the cotton twisted upon it. In many instances cerumen

01 discharges have to be removed before tlic drum-head can be in-
spected, a he cotton-carrier usually suffices, but the beginner must
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be reminded that the drum is more superficial in infants than in
adults, and in no case should the membrana tympani be bruised.

The novice ought to accustom himself to the appearance of the
normal drum by inspecting patients who have healthy ears. Students
may profitably study each other. The healthy drum-head (Figs. 10

Fig. 10.—Normal diiiin-liead of right ear. (After Politzer.)

and 11 and Plate I) has a pearly-blue tint, is translucent, lustrous,

and always presents a triangular reflection of light, the apex of which

is at the lower extremity of the mallet-handle. This luminous tri-

angle extends downward and forward toward the periphery of the

antero-inferior quadrant of the membra.ne. The long leg of the anvil

can often be seen extending downward and backward to articulate

Fis. 11.—Normal drum-head of left ear. (After Polit/.er.)

with the stirrup, the posterior leg of wliich is sometimes visible

running upward and backward, both together forming a V-shaped

figure posterior to the upper portion of the hammer-handle. E.v-

te'iiding from the short process of the mallet, which is a yellow,

dot-like projection of the upper end of the handle, are two nearly
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horizontal folds stretching forward and backward to the peripheral

attachment of the membrane and separating the tense lower section

from the membrana flaccida, or Shrapnell's membrane, above (Fig.

12 and Plate I).

For convenience of description' the drnm-head is divided intO'

four sections by a projection of the axis of the handle of the mallet

to intersect the circumference of the membrane above and below and
an horizontal line intersecting the drum-head at its centre. The
four segments into which the drum-head is divided by these inter-

secting lines are called the anterior-superior, anterior-inferior, pos-

ms s

Fig. 12.—Outer surface of the left tympanic membrane of an adult
enlarged three and one-half times, v, segment of the tympanic membrane
lymg m front of the handle of the malleus; li, posterior segment of the
tympamc membrane; s, s, Prussak's stria^, passing from the short process
of the malleus to the spina tymp. post, et minor; ms, membrana Shrap-
nelh. (After Politzer.)

^

terior-superior, and posterior-inferior quadrants, for convenience of
description.

Diseased appearances arc described in their proper chapters.

Tests for Hearing.

It is difficult ordinarily to test the hearing of one ear in sucha m nner as to exclude entirely the perception of the test by the

^ckin/o??
delicate sounds, like thetcbng of a watcb. Even this ticking may be heard by tl,e opposite



22 TESTS FOR HEARING.

ear when it is normal. The watch-sounds are the most constant in

intensity, the most convenient at hand, and tlierefore the most imi-

yersally used. Tlie same side of the same watch should always be

employed, since the variations in pitch and volume are great iri

different watches, and there is sometimes considerable difEerence in

the loudness of the sounds emitted from the opposite sides of the

same watch. Many tests should be made with adult persons of

normal hearing to fix the average hearing-distance for any test-watch.

This distance usually varies from 30 to 60 inches (76 to 153 centi-

metres), and determines the denominator of the fraction that ex-

presses the hearing-power of any tested ear. The number of inches

or centimetres at which the watch is heard gives the numerator.

For example: A patient hears my 30-inch (76 centimetres) watch

only 10 inches (25 centimetres) with his right ear and only 6 inches

(15 centimetres) with his left. We record the watch-test as follows:

H. D. E., ^730 (^Vvo); H. D. L., (^Vto); which reads: Hearing-

distance for right ear is "/30, or V3 of the normal; for the left ear,

"/so or of the normal distance.

During the test the patient must keep his eyes closed, to elimi-

nate the element of imagination. The watch should always be brought

slowly from a distance toward the ear until the patient indicates that

he distinctly hears the sound. This process needs to be repeated

several times until it is demonstrated beyond doubt that he perceives

the sound at the same point repeatedly.

If the watch is not heard by bone-conduction it is brought into

contact with the auricle, and if heard there the hearing is expressed

as follows: (y^), meaning contact for the watch. If not heard

until pressed ^against the mouth of the meatus, it is recorded thus:

Ll (^^), pressure for the watch. In case the watch cannot be heard

it all 'it is written: "Ao (Vto)-
'^^ Jo^^^g persons it can be heard by

bone-conduction in contact with the mastoid process, upper teeth,

forehead, etc., but it is not likely to be perceived from these points of

contact by persons over 40 years of age. Great patience is required

in testing children's hearing, for they quickly answer in the affirma-

tive whether they hear the test-sound or not, especially when they
'

can see the source of sound.

Tuning-forks are necessary in making a differential diagnosis

between diseases of the transmitting and of the receiving apparatus,

and in cases where the watch-sounds are not heard. If but one fork

is used it is better to employ one of 512 vibrations per second,-the
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universar standard of pitch. This is C one octave above middle C of

the piano. It gives off fewer overtones, or harmonics^ if the ends are

rounded than if square, and if the vibrations are caused by an auto-

matic hammer attachment (Fig. 13), producing a moderate and un-

varying blow. Some are -made with sliding clamps to prevent over-

tones and to raise and lower the pitch.

The fork-test is made by air-conduction similarly to the watch-

test. For bone-conduction it is placed with the end of the handle

resting on the mastoid, vei-tex, upper teeth, or forehead, with the

shaft at a right angle to the bone-surface. The distance is recorded

in terms of inches or metres, and the duration of the perception of

sound is taken in seconds, knowing the average distance and dura-

tion for a given fork, the amount of loss or gain in the hearing-power

can be quite accurately recorded. Hartmann's set of five forks (Fig.

14) are tuned to 128, 256, 512, 1024, and 2048 vibrations per second.

Fig. 13.—The author's automatic tuning-fork.

They are the C's of four octaves upward, beginning at the C below
middle C of the piano. In the fork-test especial care must be exer-
cised to ascertain that the patient distinguishes between the musical
note and the mere concussion or tactile perception of the unmusical
vibrations. The latter can be perceived by the fingers as well as by
the skull. The percussion-stroke must also be distinguished against.

The fork must not be held with an edge of its branches opposite
the meatus; and it should not be brought to the meatus from before
backward or from above downward, otherwise the interference of
sound-waves in those positions extinguishes the sound.

In making a differential diagnosis between diseases of the con-
ducting mechanism and affections of the perceptive apparatus, the
labyrintli, or nervous centres, the following tests are employed'—

Schwabach's Test.-The most important use to which the
tunmg-forks are put is in making a differential diagnosis between



24 TESTS rOE HEARING.

diseases of the conducting, and of the perceptive, apparatus. In
case there is an obstruction to the conduction of sound-vibrations
through the external auditory canal, or through the middle ear, to
the healthy internal ear, it was discovered by Schwabach that a fork
vibrating in contact with the cranial bones was heard longer in the
affected ear than in a normal ear. The opposite is true when the

e048

Fig. 14.—Hartmann's tuning-forks.

auditory nerve is diseased; the fork then is heard longer by a normal

ear.

If the examiner have normal ears, he compares the patient's

perception of sound with his own; or he may compare the ]-)ercep-

tions of tlic patient with the average tests of his standard fork as

ascertained with normal ears. By this means the increased or di-

minished length of time tliat the patient perceives the musical sounds

can be accurately obtained and recorded. For example: The fork
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is struck and placed quickly upon the patient's mastoid process; the

patient indicates the instant that he ceases to perceive the sound;

immediately the examiner brings the fork in contact with his own

mastoid and notes whether he hears the vibrations after the patient

fails to hear them. If so, labyrinthal disease is indicated. If he does

not, he sounds. the fork again and jDlaees it upon his own mastoid

Ijrocess; the instant the examiner ceases to perceive the sound he

places the fork in contact with the patient's mastoid. If the latter

hears the fork then, after the examiner's normal ear ceases to hear

it, an obstruction to the conduction of sound, but not a disease of

the auditory nerve, is indicated.

The examiner notes, afso, the number of seconds the patient's

perception lasts. There are elements of uncertainty and error in

this test, for in elderly persons bone-conduction is poor, and when
one ear is normal, or when both are unequally affected, the better

ear will perceive the sounds and cause confusion.

Rinne's Test.—Air-conduction is superior to bone-conduction
normally. The fork is heard before the meatus twice as long as on
the mastoid. When the vibrations cease to be heard on the bone, if

the fork, yet vibrating, is brought to the mouth of the meatus, it

Avill again be heard by the normal ear (positive Einne). If the fork
is heard longer by bone-conduction (negative Einne), there is trouble
in the canal or middle ear. If the hearing is impaired equally for
air- and bone- conduction, there is labyrinthal trouble. Lesion of
the transmitting apparatus is shown by (1) gradual loss of percep-
tion of both lowest and highest notes; (2) by bone-conduction becom-
ing relatively better than air-conduction. Labyrinthal disease is
characterized by (1) no alteration in the relative acuteness of per-
ception of sound by air and bone, both being diminished: (2) by
deafness for some tones, generally the higher.

Weber's Test.-In normal ears the fork is heard better when
in contact with the skull if the auditory canals are closed If one
ear is closed by the finger the sound is intensified. This phenomenon
IS l.robably due to increased resonance of an inclosed space and ob-
struction to the exit of sound-waves. This has been observed in
adhesions, when the middle ear contained fluids, and when the drum-head was relaxed.

Bing's Tert.--A(te,- tl,o s„„n,l of the tuning-fork vibrating onh ,ned,a„ l.ne of the vertex or forehead ceases to he heard, if theexternal c-anal ,s (hon closed by the finger the sonnd ,vi,l h L2
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perceived for a time by the normal ear. If this time is too brief, it

indicates trouble in the transmitting apparatus. If this interval' of
secondary perception is normal, an existing ear disease must be
referred to the labyrinth or nervous centres.

Gelle's Test.—The mobility of the stirrup may be determined
by condensing the air in the external meatus while the tuning-fork
is vibrating on the head. If the stirrup is movable the sound of the
fork is heard less distinctly or not at all during condensation, and
dizziness or even vertigo may result. The condensation of the air

may be produced by the pneumatic otoscope (Fig. 8) or by a rubber
bag with an olive nozzle.

Galton's Whistle.—This is useful in determining the loss of per-

ception for the highest notes in cases of bilateral ear diseases. If

one ear is affected but little or not at all, the whistle-sounds can

scarcely be excluded from it. This instrument (Fig. 15) has a com-

pass of about three of the highest octaves, and it is blown by means

of a small rubber bulb. The tones can be varied by shortening or

lengthening the cylinder by a screw mechanism.

Politzer's Acoumeter.—This is an instrument of precision, Avhich

can be heard at a distance of forty-nine feet (fifteen metres) by the

normal ear (Fig. 16). It is used very much like the watcli directly

opposite the opening of the canal, and the hearing-distances are re-

corded similarly to those of the watch. It is held by the thumb and

index finger resting in the semicircular plates, the thumb below,

while the percussion-hammer is struck with the second finger. The

cylinder which it strikes is tuned to C. To test bone-conduction

the metal disc projecting from the perpendicular column is jjlaced

in contact with the mastoid process or the temple, while the meatuses

are closed. I have observed that in sclerosis a patient may not be able
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to hear the acoumeter by air-conduction, although he may hear all of

Hartmann's forks.

Speech-test.—This would be the ideal test were it not that no

two voices are of the same pitch, volume, and timbre or quality.

Indeed, the same voice may vary greatly at different times, and even

at the same examination. Yet an excellent idea of the amount of

usefulness still retained by the organ of hearing can be demon-

strated by the speech-test. It is customary to choose words varying

greatly in the relative preponderance of vowel and consonant sounds,

such as the names of different cities ^nd states, and to request the

patient to repeat these words after the examiner. In order to elim-

inate the possibility of lip-reading the patient is required to keep his

eyes closed during the examination. Since there is a tendency to use

the same names repeatedly, in which case patients may introduce

Fig. 16.—Politzer's acoumeter.

the uncertain element of guessing, it is better to employ numerals.
This gives a much Avider range of sounds and lessens the chance of
repeating the same sounds in the same order. Whispered speech is

also used in addition to the low and loud tones. In advanced sclero-
sis and labyrinthal affections whispered speech cannot be interpreted.

Vowels are heard much farther than consonants, but both should
be used in the examination. The test should be made with each ear
separately while the opposite one is kept closed. In unilateral deaf-
ness a test should be made with both ears sealed with the moist
fingers; if then the sound is heard as well as before, it is demon-
strated that the sound was perceived by the normal ear.

Music is heard much better than speech. Many persons with
greatly impaired hearing, unable to understand a lecture or sen
or the drama, can derive pleasure from an orchestra or opera

rmon
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A record of every case ought to be kept in a convenient book forthat pm|3ose A very complete form, compiled by E. Pynchon, may

the method pursued by the author, the details bemg worked out as
suggested by the characteristics of each case:—

Date. Occupation. Particular Lesions,
^ame. Besidence. Eesults of Tests.
Age. History. Complete Diagnosis.

Duration. Treatment.
Cause.



CHAPTEE III.

COMPRESSED-AIR APPLIANCES AND THEIR USES.

By a series of experiments with t^e comiDressed-air gauge the
author has foimd that the maximum amount of pressure that can be
obtained with a Pohtzer air-balloon of the capacity of eight fluid-
ounces is 6 pounds; with the six-ounce bag the pressure may be
made to reach 10 or 12 pounds. The difference in favor of the
smaller bulb represents the greater advantage one has in grasping
a small object. This amount was the maximum obtainable by an
unusually strong hand, accustomed for years to compressing air-bags
handled at the greatest advantage for leverage —that is, with the
larger end of the balloon between the thumb and strongest fingers
and the tapering end under the third and fourth, or weakest fingers'
As the reverse method is practiced by many aurists, much less force
than 6 and 10 pounds must result.

Ten- and twelve- ounce bags are manipulated in Vienna bv
pressmg them against the operator's side, but they are not much
used m America. The Gruber balloons, with the opening or air-valve
at the larger end, might possibly accumulate more force than we have
mentioned, by repeatedly compressing them, but, on account of the
valves being imperfect or soon becoming useless, we have discon-
tinued their use. Professor Gruber himself prefers the bulb having
a perforation in the end to be covered and compressed with the thumb

tTind '
""'^

co^^ld not

The rubber bull, usually supplied by the Davidson Company for

ZZT 'T'''
'''''' ''''' - IsVoundsbut not by a smgle compression. However, it is not practicable taemploy more than 15 pounds with the V -inch rubber Inl r

narily supplied with intlators. A Ir^^J^^Z^J'^^i;^';,
pounds will rupture it with a loud repo t The ZTVr i /

--".^anyiug the He Vilbiss ll^^^J'^^^^t
(29)
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IW tested them with 45 potmds' pressure without even distending

The force necessary for spraying the nose and throat is not greatEight poymds will project continuous sprays of watery solutions orlavolm with sufficient force from the Davidson atomizer. About 12pounds pressure is needed to produce a continuous and copious
avolm-spray from the De Vilbiss atomizer, and it requires from 30
to 40 pounds to throw a spray of unheated glycerole of tannin

.
In adapting the improved compressed-air apparatus to the treat-

ment of the ear the author has endeavored to devise some means of

determining and controlling the force and volume of air, or the

dosage. As the illustration above (Fig. 17) will show, this has been

accomplished by placing a pressure-gauge between two valves on the

escape-tube of the air-receiver. This arrangement utilizes the gauge

for registering not only the air-pressure in the reservoir, but also the

force of the current of air while it is escaping at the cut-off of the
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treatment-tube. The cut-oS that has proven most satisfactory is

known as the Davidson (Fig. 18).

The meter is nsed as follows: By opening the outer, right-hand

valve marked 1, by turning the wheel to the left one-fourth of its

circumference, pressing the thiimb-valve of the cut-off, and opening

valve 2, gradually you may obtain any number of pounds' pressure

desired at the cut-off,—from 1 up to the full amount of pressure in

the reservoir. To use 10 pounds: with the cut-off and valve 1 open,

turn the valve 2 until the index needle runs up to 10. As long as

the cut-off remains open, the needle indicates 10 pounds. If you
close the cut-off the needle rises to indicate the whole number of

pounds in the reservoir. ISTow, if you fit a spray-producer to the cut-

off and open it, ihe first impulse of the column of air, which is small
in volume, is expended in filling the atomizer and starting the spray.

In using the nasal bulb of the inflator (Fig. 26) for treating the ear

the first impulse is expended in filling the nasal and superior pharyn-
geal cavities in addition to inflating the middle ear. The volume of
air is so small that the needle drops down to 10 at once and remains
there as long as the cut-off is kept open. If no more than this amount
IS desired the cut-off should be opened before the current is turned
on and valve No. 2 should be slowly opened until the needle indicates
the number of pounds required. No greater pressure will then be
exerted unless the cut-off valve is closed.

When it is desired to interrupt the air-current for the purpose
of producing movements of the membrana tympani and ossicles, or
to throw jets of volatilized medicine or sprays into the tympanic
cavity, It is a simple matter to control the pressure in this way Let
us assume that we want to use, with the nasal-tipped inflator adapted
to this purpose, 2 atmospheres, or about 30 pounds. Valve 1 beino-



32 COiAIPlllilSSED-AlK APPLIANCES Ax\D THKIR USES.

opened, apply the cut-off to the nasal bulb containing the medicine
on sponges; open the cnt-off; turn on 10 pounds with wheel 2 and
then close the cut-off. The needle rises. Now, if the inflator is in-
serted into the nostril with the patient's nose firmly closed and
cheeks fully distended, the instant the cut-off is opened the needle
runs down to 10. Close the cut-off and the needle mounts to 30
pounds. Open the cut-off at that moment and the needle descends
again to 10; close the cut-off and the needle rises; the instant it

touches the 30 pounds' mark open the cut-off again and so on; re-

peatedly opening and closing the cut-off will give repeated impulses
at any given pressure below that in the reservoir.

The resistance offered by the sponges is small,—less than one-
third of an. atmosjDhere.

A little practice will enable any one to measure the doses skill-

fully and to give effective treatments without fatigue.

If very rapid interruptions are required, valve 2 should be opened

more freely than in the example given. For 30 pounds' maximum
pressure about 20 pounds should be allowed for the iminterrupted

current. Experience with this method indicates that not more than

60 interruptions per minute should be made in order to produce per-

ceptible vibratory movements of the drum-head and ossicles.

The dose of air for ear treatment varies greatly in different in-

dividuals. While 15 pounds might endanger the continxiity of an

infant's drum-head or one greatly weakened by disease, or the thin

cicatricial membranes closing old perforations, we have often applied

60 or more pounds to old, thickened, and hardened drum-heads

without rupturing them.

It is evident that if it require -10 pounds in some cases to propel

sprays into the middle ear, it follows tliat in such instances rubber

air-bags are insufficient, for they do not average more than 6 to 15

pounds. But A\dth high pressure only a small volume should be used.

I would propose the following rule to keep the operator within the

limits of safety: The higher the pressure, tlie lower the volume

should be. If the density of the air is greater than one wishes to

use, even with a minute volume, it is easy to avoid the high pressure

when using the nasal-tipped inflator, by leaving the opposite nostril

open during the first impulse, until the needle descends to the proper

point. This allows the surplus air to escape by the opposite nostril.

The same pnrpose is accomplished with the catheter by holding the

catheter-tipped inflator (Fig. 17) a little witlidniwn from the mouth
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of the catheter while the cut-off is first slowly opened. The surplus

pressure then escapes at the junction of the inflator and catheter.

The volume should be proportioned to the density with care in

eases of atrophied soft palate, so as not to strain the muscles of the

throat by too powerful inflations, especially if they are subject to

rheumatic sore throat.

It serves a convenient purpose to instruct patients to raise one

or both hands every time they feel one or both ears inflated. This

obviates the necessity of frequently using the auscultating tube.

The warnings against the danger of^rupturing the membrana
tympani by politzerization have been freely sounded. The author

has never ruptured a drum-head by compressed air, while he has

seen a considerable number that were torn or perforated, by blows
on the ear. Even in men employed in caissons of tunnels, bridges,

etc., where they are compelled to work in an atmosphere condensed
under a pressure of 40 to 60 pounds, it is rare to find a niptured
drum-head. This may be owed to the fact that they are instructed
to inflate the ears so as to equalize the pressure on both sides of the
membrane. In this connection it must not be forgotten that there
is always the natural atmospheric pressure of nearly 15 pounds on
the outer surface of the drum. N"otwithstancling this, an eminent
otologist has asserted that drum-heads have been lacerated by Po-
litzer's method.

Professor Politzer says: "During thirteen years only fourteen
cases of ruptured drum-heads are known. In the case of a normal
membrana tympani a pressure of 45 to 60 pounds is required to
cause rupture. In treatment, however, we apply only a pressure of
about 8 pounds." If there were any fear of rupture, it could prob-
ably be prevented by firmly pressing the tragus into the external
meatus.

As compared with the Valsalvan method of autoinflation the
application of medicated nasal-tipped inflators as I have adapted them
0 the compressed-air apparatus makes an effective topical applica-
lon of various medicaments possible without any active exertion on
the part of the patient. In the Valsalvan experiment there is no
medication of the middle ears, but simply a mechanical effect ofmoderate pressure and a probable congestion resulting from the

dL'l 1

'''^''^''^ '^'^'Se forward a healthy
^l-n,-boacl. In mimeroi,s experiments ibo pressure averaged from
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20 to 26 pounds in males and from 14 to 22 in females; but owing
to swelling of the Eustachian tube or contained secretions this experi-
ment often fails.

The unwisdom of advising patients to practice the A^alsalvan

experiment has often been demonstrated by individuals who have
come under my observation with a history of rapid failure of hearing
owing to their habit of carrying the aurist's instructions to excess.

Politzei-'s method is far preferable. He says: "The pressure for

the application of my method in practice varies, as a rule, between
15 and 60 pounds."

A decided advantage to both patient and operator, in the adap-

tation of the inflator to the compressed-air apparatus, lies in the

fact that it renders it possible to treat most aural patients without

the Eustachian catheter.

The sponges of the inflator may be saturated with solutions of

various remedies, and sprays of these medicines can be propelled

through the nose and Eustachian tubes into the middle ears with

ease and certainty in the majority of cases. This diminishes the

danger of syphilitic infection and of irritation of the Eustachian

orifices by the catheter.

Gentle pressure will often accomplish this. Indeed, patients

sometimes feel a spray enter the ear from an ordinary hand-atomizer,

especially when the cheeks are distended. By turning on the current

of air gently and gradually increasing it, the permeability of the

tube may be re-established by a weak air-pressure more easily than

by a sudden, forcible current.

In practicing this method we have usually found the results

most satisfactory when the patient assisted by inflating the cheeks

and keeping the lips firmly closed. At the instant the closed nasal

cavities become filled from the inflator the velum palati and base of

the tongue press automatically upward and backward, completely

closing the post-nasal space.

Wlien the effort to inflate the middle ears with air or lavolin

jets alone fails, it can be made to succeed by placing 6 or 10 drops

of sulphuric ether on the sponges in the inflator. The instant the

ether enters the ears there is a decided sensation of coolness, followed

by a glow of warmth. The stimulating effect can be seen also in the

injected condition of the malleal plexus of vessels soon after the

treatment. There are many instances in which the ears are more

readily inflated during the act of swallowing.
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It has been suggested that these forcible air-currents might

convey discharges into the mastoid cells, but Michael has "proved

that, especially with the application of strong currents of air, the

secretion in the tympanic cavity is always propelled into the external

meatus and not into the mastoid process."

Occasionally one sees a case in which the current of air from
the nasal-tipped infiator fails to open the Eustachian tube. Probably
the anterior lip of the orifice of the tube is pressed by the air more
firmly than ever against its fellow, closing it like a valve. A case of

tubal stenosis resisted 90 pounds with the ijasal bulb, but 50 pounds'
pressure carried a spray into his middle ears through the catheter.

Treatment by the catheter is accomplished with the inflators

already mentioned, the catheter-tip being substituted for the nasal
bulb. The sprays are thrown through the catheter in interrupted
jets without imparting painful movements to the catheter, which is

well nigh impossible in the practice of inflation with the air-bag
fitted with the hard-rubber tube which is inserted directly into the
catheter, and without any intervening flexible tube, as the practice
is in Vienna.

Proper precaution should be taken to prevent dust from enter-
ing the air-reservoir, although by the author's methods all air enter-
ing the ears is filtered and medicated.

Finally, these methods make the middle ears nearly as access-
ible as the nose and throat for treatment with the various volatile
remedies and sprays.



CHAPTEE IV.

METHODS OF PRODUCING AND USING COMPRESSED AIR.

Foe a considerable time tlie author has been using a new kind

of instrument called a dilator in connection with the compressed-air

receiver, and the results have been so satisfactory that he has iiitro-

Fig. 19.—Dilators and combined air-reservoir and liand-puiii]).

duced it into all of his clinics. This instrument and process of admin-

istering aeriform fluids, although used by a few physicians since

1888, appear to be little known.

The dilator (Fig. 19) is not only different in construction, but

(36)



ilETHODS OF PRODUCING AND USING COMPEESSED AIK. 37

also in operation, from the various kinds of spray-producers or nebu-

lizing inhalers. The atomized product projected by it is not properly

a spray or a vapor until it expands in the open air. It is so finely

comminuted, indeed, that before it leaves the glass container the eye

cannot discern it. After its exit from the nozzle it expands into a

beautiful floating mass that is comparable to the most delicate un-

dulating cloud. This fine nebula, which is produced and retained

until administered under a higher pressure than hand-bulbs aft'ord,

may be impregnated with volatile or non-volatile medicaments.

While making some experiments with the dilator I discovered

that medicines three or four times stronger than patients would

tolerate from the ordinary atomizers could be thrown into the re-

spiratory passages, and even into the middle ear, without evoking any

disagreeable symptoms. ISTo less pressure than 20 pounds or even

more should be employed in order to propel the nebula in sufficient

volume and Avitli enough force to dislodge tenacious secretions or

crusts, to impress the nebulized remedies on the diseased surfaces,

and to dilate the Eustachian tubes, inflate the middle ears, or to open

up stenosed bronchioles and occluded air-cells. While a pressure

of 20 pounds may be sufficient, no injury has followed the em-

ployment of a much higher pressure, as the excess escapes from
the lips.

One of my assistants, A. H. Andrews, has devised a combined
coarse-spray producer and nebulizer which requires less pressure

than other atomizers (Fig. 131). It is similar to the dilator.

The combined pump and receiver is a very practical, durable,

and economical form of apparatus where the pumping must be done
by hand, it being comparatively easy to obtain 50 pounds. It is

provided with a regulating meter-valve for controlling the pressure
by the method described in a paper read by the author before the
section on Otology and Laryngology of the American Medical Asso-
ciation at Detroit in 1892. Any spray-producer or inflator can be
attached to the cut-off and employed in the usual manner.

Ear Treatment.

The dilator can sometimes be substituted for my improved
ifldle-ear inflator for projecting medicaments into the ear. With
le latter we never use a stronger solution of the camphor-menthol
lan 3 per cent., while with the dilator we have medicated the tym-
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panic cavity with the 10-pei-cent. solution in lavolin without an,
impleasant results.

^

The nozzle is fitted into one nostril, while the other is liekl
tightly closed, as in politzerization. The cheeks are fully distended
with air, and the current is turned on from the compressed-air reser-
voir. The instant the nebula is felt to enter the ear the patient
should raise his hand. Then the current is repeatedly interrupted
by the cut-off so as to alternately fill the middle-ear with the nebula
and allow it to escape. This produces not only inflation of the tiil)e

r

Fig. 20.—Compound hydraulic pump beneath tlie water-basin.

and tympanum and motion in the ossicles and drum-head, but it

medicates their mucous lining, on the same principle that we observe

in medicating the mucous membrane of the eye, or the nose, or

throat, when it is diseased. This, combined with the aid of the

massage otoscope, provides an ideal treatment for dry catarrli of the

tympanic cavity.

When we reflect that middle-ear diseases are largely consequent

upon an inflammatoiy action in the nose or throat, it becomes

apparent how necessary it is to employ a thorough medicinal as
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well as mechanical treatment addressed to this section of the re-

spiratory system; otherwise we cannot hope to effect a permanent

improvement.

In connection with the use of compressed air the question of

air-pumps is an important one. In a city with water-works the com-

poimd hydraulic pump (Fig. 20) is effective, since it gives about double

Pig. 21.—Single-iK'ting liydraulie pump.

the amount of pressure obtained by the single-acting pump (Fig. 21).
It requires to be cleaned and repaired occasionally, or it fails to afford
the required pressure. The maximum of pressure to be had on a
ground floor in Chicago, with a compound hydraulic pump, averages
from 45 to 55 pounds,—an amount sufficient ordinarily for the
aurist, for the air is constantly replenished. In the great inodern
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Office buildings, compressed air is supplied to the tenants by means
of Westmghonse electric pumps, which are capable of affording any
desirable pressure and quantity. In the country the surgeon must
be satisfied with the hand-pumps (Fig. 22), unless he provides an
elevated water-reservoir with sufficient head to furnish the pressure
Ihe combined hand-pump and reservoir made by the Owens Brass
and Copper Works, of Chicago, is very convenient (Fig. 19) The

Fig. 22.—Rotary air-piimp.

pump is contained within the reservoir, which is supplied with an

air-gauge, treatment-tube, and cut-off. The whole outfit weighs only

fourteen pounds, which makes it conveniently portable.

Another efficient apparatus is manufactured by the Cleveland

Faucet Company. It is supplied Avith a modification of the author's

air-meter that registers very accurately the pressure at the will of the

operator and keeps it uniformly at any given pressure for Avhich it

is set (Fig. 23). Below 30 pounds it operates to a nicety. Pressure

above this point can be used nearly to the amount contained in the
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reservoir, but not with an equal accuracy of regulation. Another

excellent modification of the Bishop air-regulator is made by the

Owens Company, of Chicago. Eegarding all of these apparatus the

author speaks from experience in their use.

Politzerization.—The aurist who is not provided with a com-

pressed-air apparatus should possess a Politzer air-bag, and it is well

to have one at hand to take the place of the air-pump should it fail

to work. The Politzer bag (Fig. 34) is fitted with a nasal tip joined

to the bag by eight inches of soft-rubber tube. One should also have

Fig. 2;i.—Aiv-meter of improved pattern.

a Buttle mfiator (Fig. 25) fitted with both nasal and catheter tips.
In manipulating these the same rule should be observed as in the
use of the author's compressed-air inflator (Fig. 26). The axis of
the nasal bulb should be parallel to the plane of the floor of the
nose. The object is to throw the column of air in the direction of
the Eustachian orifice—not toward the nasal duct, through which
the air is sometimes forced, nor toward the frontal sinus The
Pohtzer bag should be grasped with the larger end between the
thumb and stronger fingers, so as to be able to exert the greatest
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force when it is necessary. The rubber tube intervening between
the nasal or catheter tip and the bag takes up the motion imparted
to the bag by the hand and prevents painful jerlcings of the tips and
the catheter. Especially in tlie use of the catheter this is an im-

Fig. 24.—Politzer's air-bag.

portant matter, and may prevent not only injury to the nose, but

irritation or contusion of the Eustachian tube. The six- or eight-

ounce bags are preferable to the larger sizes. The eight-ounce bag-

is the most useful for all purposes, and the rubber should be fresh,

soft, and of the finest quality.

Fig. 25.—Buttle's inflator.

Catheterization.—The soft-silver catheters are the best (Fig.

37). They can be easily bent to accommodate any irregularities in

the nasal passages or in the vicinity of the Eustachian tubes. There

are German silver catheters in our markets, but Albert H. Buck is
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very correctly opposed to their use, since they are far inferior to the

pure silver or hard-rubber catheters. It is desirable to have three sizes.

As large a calibre as can be introduced without causing discomfort

should be employed. To introduce the catheter, the beaJc of the in-

strument is placed on the floor of the nose just posterior to the skin-

Fig. 26.—The author's improved inflator. It is provided -with a tip

to fit into the Eustachian catheter.

lined fossa at the entrance to the naris. At the first step, the handle
is depressed so that the convexity of the beak will not hurt the arch
•of the nasal opening, but as soon as the beak rests on the floor the
handle is raised and at the same time carried onward, bringing the
main axis of the catheter to a parallel with the floor. As the instru-
ment enters the nose it must not be forgotten that the patient in-

voluntarily moves his head backward. As soon as the beak touches
ihe posterior wall of the joharynx we withdraw the catheter about
one-eighth of an inch, rotate it so as to turn the beak outward and
slightly upward, and its extremity should now be opposite the orifice
of the tube. Then the hand is carried a little toward the median
line, so as to bring the beak into the tubal opening (Figs. 28 and
145). With practice one can determine when the catheter rests in

Fig. 27.—Eustachian catheter.

ihe tube by the sense of fixation imparted to the instrument. Dur-
ing this manipulation 11,0 ring on tlio i.roxin.al c-nd of the catlieter
Jill mdicate the position of the concavity or the convexity of the
xhstal extrematy.

_

No force need be used. In cases of certain deform-
ities of the inferior turbinated bodies and of the septum the catheter



44 CATHETERIZATION OP THE EUSTACHIAN TUBE.

must be rotated through forty-five or ninety degrees, or more, before
it can reach the pharynx. With the head thrown backward the weight
of the silver catheter is often sufficient to carry it into the pharynx.
The introduction can be facilitated by elevating the tip of the nose
with the thumb of the left hand while the fingers rest on the bridge
of the nose or on the forehead.

However, with the improved compressed-air appliances at hand

Fig. 28.—Vertical section of the naso-pliaryiix ^\"ith the catheter intro-

duced into the Eustachian tube, a, inferior turbinated bone; J), middle

turbinated bone; c, superior turbinated bone; d, hard palate; c, velum

palati; f, posterior pharyngeal wall; (/, Rosenmiiller's cavity; Ji, poste-

rior lip of the orifice of the Eustachian tube. The frontal sinuses are

shown above the line c. (After Politzer.)

it is rarely necessary to resort to the catheter except for sclerosis. It

is destined to pass out of vogue to a certain extent, for the reason

that air, volatile medicaments, and even fluid-vaselin sprays can be

successfully projected into the middle ears by means of the improved

inflator (Fig. 26) adapted to the compressed-air apparatus. To the

average patient this is a happy culmination of the inventor's efforts,

for it averts positive suffering, the possibility of infection and of irri-



CATHETERIZATION OF THE EUSTACHIAN TUBE. 45

tative effects, and incidentally reduces the amoimt of skill required

for treatment. It may be desirable to employ the catheter to inject

liquids into the middle ear, or when the inflation must be limited to

Fig. 29.—Fixation of the catheter with the left hand. Catheterization

as it is practiced in Vienna. (After Politzer.)

one ear, but even in the latter case we may generally accomplish this

end with the improved inflator by closing the opposite ear with the

patient's finger during inflation. However, we do not desire to be

understood as having discarded entirely the use of the catheter after

many years of experience with it.

When occasion necessitates the use of the catheter (Fig. 29), the
air-pressure must be greatly reduced, for, as Huntington Eichards ob-
serves: "By it greater power is exerted, and it is more strictly limited

Fig. 30.—Toynbee's auscultation-tube.

to a single ear." If more than 1 or 2 atmospheres (15 to 30 pounds)
be used with the catheter-beak not properly adjusted, there is a pos-
sibility of forcing the air into the submucous tissues and producing
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a dangerous emphysema. We have never seen any such results from
this cause, but three deaths are recorded. Thomas Faith has re-
cently reported to me a case of emphysema of such character with
recovery.

An aid in both diagnosis and treatment lies in Toynbee's aus-
cultation-tube (Fig. 30). One end of the tube should terminate in
a white tip and the other in a black one. By inserting the white tip-m the operator's ear while the black one rests snugly in the patient'a
ine.atus, any sound produced in the ear of the patient is perceived
by the surgeon. Thus, when air is forced through the Eustachian
tube and impinges against the inner surface of the membrana tym-
pani, the resulting sound is conveyed along the continuous column
of air in the pati^t's external canal, the rubber tube, and the sur-
geon's auditory meatus to his drum. It is not difficult, then, to dis-
tinguish between the free, breezy puff of air through a patulous Eu-
stachian tube and the high-pitched, squeaking sound occasioned by a
stenosis.



CHAPTER A

DISEASES OP THE EXTERNAL EAR.

The Aueicle.

There are certain injuries and diseases of the auricle that are

not properly classed as ear affections, the treatment of which is con-

ducted on general principles sufficiently amplified in works on sur-

gery. Such affections and injuries as would not require treatment

differing from that demanded by the same conditions in other part&

of the body will not greatly encumber our pages.

DISEASES OE THE AURICLE.

Frost-bite.—The symptoms of this condition axe so familiar that
a description would be superfluous. The chief object to be accom-
plisbed is to prevent a sudden disturbance of the circulation in the-

skin, by insuring a very gradual return to the normal temperature.
This is best secured by the application of continuous cold by means
of snoM- inclosed in a handkerchief or by an ice-bag (Fig. 83) to the
auricle after padding the post-auricular space for support. As the
crushed ice melts, the temperature of the bag gradually rises until
the ice becomes water, and the temperature of the water slowly arrives
at the normal bodily temperature. Then the auricle should be dressed
with a thick covering of an ointment consisting of equal parts of
benzoinated oxide-of-zinc and carbolic-acid ointments. The parts
should be protected with gauze or absorbent cotton.

Eczema.—This skin disease is so common and so well described
in general works that we may best confine ourselves to the subject
of treatment. Eczema is usually associated with a chronic suppura-
tive mflammation of the middle ear, and is a result of that disease
The external canal is likely to be involved at the same timfe The
acrid, irritating discharges set up the dermatitis wherever they spread
even to the neck, side of the face, and head. So long as these dis-
charges continue to bathe the skin, just so long will the treatment
of the eczema prove unavailing. The ear must be so cleansed and

(47)
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kept free from pus, by constant vigilance and the treatment out-
lined m the chapter on suppuration, that the discharges cease to
reach the auricle and surrounding parts. If there are crusts, they
are softened and removed by means of Castile soap and warm water.
When the surface is thoroughly clean it is covered thickly with ben-
zoinated oxide-of-zinc ointment, which must be strictly fresh and
prepared with the purest zinc oxide. This is retained in place by a
gauze or fine-linen dressing. In case of great itching or burning the
caxbolic-acid ointment is added to the zinc ointment in the propor-
tion of one-fourth or one-half carbolic ointment. This acts not only
as an antiseptic, but as a grateful local anaasthetic also. Among the
most prompt and effective remedies to relieve the pruritus are resinol
and epidermol. In obstinate cases a 3-per-cent. salicylic-acid oint-

ment of lanolin has proven rapidly curative, and the same may be
said of the yellow-oxide-of-mercury ointment, 5 grains to the ounce of

vaselin (1 per cent.).

When the raw-appearing surface rapidly exudes drop^ of serum,

weeping eczema, it should be gently dried by merely touching with

absorbent cotton without any friction, and then covered with aristol

or nosophen. Prompt drying and cicatrization follow. General treat-

ment may be needed for an impoverished condition of the system,

and, if so, Fowler's solution of arsenic is a valuable addition to in-

ternal medication.

Lupus.—Lupus vulgaris generally attacks the auricle second-

arily to its existence in the face. Yet we have seen it confined to the

auricle and external canal following, like eczema, a chronic suppura-

tion of the middle ear. Brown tubercles about the size of a pin-head

or a small pea form in the concha, about the mouth of the auditory

canal, or in other parts of the auricle. They may be covered with

brown crusts or scales. Sometimes they shrink up so as to form cic-

atrices, which, in turn, may break out later. Lupus exulcerans ap-

pears in the form of ulcers covered with brown crusts, underneath

which is a spongy, moist, or bleeding surface. ITodules may be seen

in the periphery of the ulcers and aid materially in making a certain

diagnosis. There is no considerable pain in the early stages, as a

rule, nor intense itching as in eczema. The skin is of a darker hue

than in the latter disease. A case in my practice, of a lawyer and

prominent politician of 60 years, was secondary to a chronic suppura-

tion of the middle ear. After stopping the suppuration the ulcers in

the meatus and on the auricle healed under aristol. After three years,
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however, the disease again attacked the auricle, dui'ing his absence in

the West, and destroyed it. (Since writing- the above he has died.)

All the diseased tissue is best removed by the curette, the gal-

vanocautery, nitrate-of-silver stick, acetic acid, etc., under cocaine

anaesthesia, and the wound is dressed with aristol or iodoform cov-

ered with dry iodoform gauze. The prognosis must be guarded, on
account of the strong tendency to recurrence.

Fig. 31.—Gangrene of the ear; mastoid operation.

Gangrene.-Caugrene of the auricle is a very rare disease. Itmay anse without any assignable cause; but any condition that viti-
ates the blood and lowers the vitality and powers of resistance in the
presence of a local exciting cause, such as intense cold, pressure, acrid
discharges, burns, destructive chemicals, etc., predisposes to this
necrotic process. The author has seen one case only. This applieda h..s chmc at the Illinois Medical College with thl following h£tory. A boy, 2 years old, had been an inmate of an orphan-as^dum
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five months. Two months before we saw him a suppuration of the
right ear began. Five days before he was admitted to the hospital
the skin covering the concha turned black and emitted a foul stench.

Both sides of the auricle were necrotic, as well as the adjoining skin
of the mastoid process. The necrotic tissue was cut away and the
bone was found involved, necessitating a mastoid operation (Fig.

31). After the operation the child, in common with other members
of his family, had measles. His brother died, and our patient was
attacked with pneumonia, from which he died. The autopsy showed
pulmonary tuberculosis.

If gangrene is seen early enough, warmth should be applied to

stimulate the circulation until the necrotic tissue separates from the

healthy; otherwise operative measures as indicated above are called
'

for.

Carcinoma.—This more frequently arises on the auricle or in

the external meatus than in the middle ear or mastoid process. It

begins with a sensation of irritation or itching, which the patient

increases by jDersistent efforts to relieve. The development is slow at

first and rapid afterward. The irritation is supplanted by ulceration,

which, however, is easily distinguished from other similar conditions.

"While in the lupus exulcerans the ulcer is deep, excoriating, and

penetrating, in carcinoma the iilcerating surface is raised above the

surrounding tissues, exuberant granulations often projecting to a con-

siderable degree. If the lateral cervical glands become infiltrated the

diagnosis is more cei-tain, but they are slow to participate.

The ulceration may extend to the tympanic cavity, labyrinth,

and cranial cavity, producing facial paralysis, hgemorrhages, menin-

gitis, brain-abscess, or thrombosis, and, after great suffering, death.

The treatment consists in complete extirpation of the diseased tissiie

when possible, the knife penetrating beyond the disease into the sur-

rounding healthy tissue. If the auricle is extensively involved it

should be amputated, and if the cervical glands are affected they

must be excised at the same time. Should it be necessary to invade

the external meatus, a plastic operation may possibly preserve its

patency, which is important on accoxxnt of the hearing. After-treat-

ment is the same as for lupus. For treatment witli alcoholic injec-

tions see treatment of carcinoma of the pliarynx.

Perichondritis.—This is not a frequent disease, but early treat-

ment is important to prevent deformity. In tlie early stage tliere

occurs a swelling of a part or tlic wiiole of the auricle, witli a dusky-
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red surface, accompanied by heat and jjain. We have seen the auricle

increased to an enormous size by the effusion of a syrup-like fluid

between the cartilage and the perichondrium.

Treatment consists first in the application of cold by means of

an ice-bag (Fig. 83). If there is great swelling with fluctuation it

must be incised, the fluid pressed out, and the cavity irrigated with
antiseptic solutions. We have obtained the best results from inject-

ing equal parts of tincture of iodine and water or alcohol, and apply-
ing pressure with cotton and a bandage.

Haematoma.—Otha;matoma is an effusion of blood between the
cartilage and the perichondrium. It rarely arises spontaneously, but
is generally the result of traumatism. It occurs suddenly after a blow
on the ear or pulling the auricle. It is a rather frequent occurrence
in the mentally defective, and possibly indicates a disease of the base
of the brain. Brown-Sequard has shown that section of the resti-
form body in animals is followed by this disease.. The appearance
of the tumor is accompanied by heat and pain. It nearly always oc-
cupies the anterior aspect of the auricle, and may cover a large por-
tion of that surface. The natural outlines are obliterated, and in
their place is a fluctuating, pale, bulging tumor. It may rupture
spontaneously or suppurate, or in rare instances it disappears Dur-
ing the first, or inflammatory, stage, when there are heat and pain,
the constant application of cold is indicated (Fig. 83) If an ice-bag
IS not obtainable, a bladder can be filled with ice or snow as a sub-
stitute. If the swelling does not diminish, it must be incised, in one
of the natural folds to prevent disfiguration, and emptied of its con-
tents. Most satisfactory results have followed washing out the cavity
^ylth a 5-per-ceut. aqueous solution of carbolic acid, insufflating with
aristol, and binding it with an absorbent-cotton compress. Randallopens the sac, curettes it, ntbs with iodine glycerite, packs with lodo-loim gauze, and covers it with a pressure bandage

In this connection it is our duty to condemn in the strongest

indulged m by ignorant parents and teachers. The author has seenmany cases of deformities, ruptured drum-heads, absces s and deafness resulting from this inhuman habit.

^"^^^esses, and deaf-

Cystoma.—Cystoma is a tumefaction usuallv found on fi,

z:^t:^^:r^, —- ^^^^tauy clescnbed, bnt it contains, instead of blood, a serous fluid
» hK.h ,s sometimes of a syrupy consistence and appearance It arls
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suddenly from an imlmown cause, without a previous injury or in-

ilammation. Tlie treatment is the same as for haematoma,—incision,

etc.

Intertrigo.—An excoriated condition of tlie slcin on the adjoin-

ing surfaces of tlie auricle and mastoid process is of frequent occur-

rence among children of the poor. It may be due to an impoverished

condition of the blood, but is more likely to be caused by uncleanli-

ness and the harmful habit of binding the ears down against the head

by close-fitting caps. The skin denuded of its cuticle presents a red,

raw, moist appearance, but it is smooth and without thickening, in

this respect differing from eczema, which may be ingrafted upon it.

The trouble is aggravated by the efforts of the child to relieve the

intense itching by scratching. The treatment is similar to that for

eczema, except that dry applications are indicated, as in the weeping

form of eczema. Powders are preferable, and of these aristol is suffi-

cient. The binding caps must be interdicted and the irritated sur-

faces kept apart.

Miscellaneous.—Herpes, pemphigus, and syphilis of the auricle

are very infrequent lesions that differ in no way from the same affec-

tions of other parts of the cutaneous system and require no different

treatment. Not being diseases peculiar to the ear, their description

will be omitted here.

DEFOHMITIES OF THE AUKICLE.

Arrested and excessive development of the auricle in relation to

degeneration have been made the subject of extensive investigation

by E. S. Talbot, of Chicago; Spitzka, and others; but the discussion

of this phase of the subject lies without the province of this book.

Talbot's illustrated article, from which Fig. 32 is taken, may be found

in the Journal of the American Medical Associaiion for January 11,

1896. . .
,

Auricular deformities may be divided for convenience into con-

genital and acquired. Congenital deformities may be classifted as

correctible and irremediable. Acquired deformities fall under two

headings: those resulting from disease and those from iniunes

Hypertrophied Auricle.—The most common defect is the large,

flattened, wing-like ear that stands out conspicuously from the side of

the head (Fio- 32). This ear-mark serves as a butt of jest for the

child's companions, and makes life a burden to the bearer. Its ex-

aggerated prominence suggests its prototype among the h.wer animals,
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the mule-ear. The natural surface inequalities are diminished, the

border of the helix is often thin and expanded, and the whole flaring

23inna appears as if it had been subjected to constant pulling or

pressure.

While a large percentage of these cases are congenital, that bar-

barous mode of petty punishment—jDulling the ears—may account

for a certain amount of this deformity. We have been led to this

conclusion by information elicited in many instances. The pressure

produced by the tight caps so much in vogue with some people may
be a factor.

The treatment is operative. The author has proceeded in two
ways: by reducing the actual size of the auricle, and by effecting a

Fig. 32.—Hyperti-ojjlued auricle.

corrective amount of adhesion between the auricle and the mastoid
process. The first operation is done by removing an elliptical section
of the cartilaginous frame-work and the corresponding integument
on the posterior surface and bringing the edges of the wound together
with sutures including the cartilage. Tlie long diameter of the
elHpse is, of course, vertical. The cartilage must be dissected out
without penetrating the skin of the anterior surface. By making
accurate measurements and marking the size and shape of the section
to be removed, the result will be satisfactory. The auricle is then to
be dressed with aristol, antiseptic gauze, and the net bandage. This
bandage is made of white mosquito-netting, moistened through just
before applying, and it dries in place somewhat like the plaster band-
age. Union by first intention is had a,nd the stitches are removed as
soon as the adhesion is firm. This mctliod is superior to the removal
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of the sloD alone, in which case the resilience of the cartilage tends

to tear ont the sutnres or bxilge forward the anterior siirface unduly.

The second method is easier to practice, and I have given it

preference for a number of years. The aiiricle is pressed against the

side of the head in such a way as to give it in every part a little less

projection than it ought to have. Now the line of junction is marked

throughout its whole extent on both auricle and head. The section

of skin included within these lines is dissected out in a thin layer so

as to leave a denuded surface; the edges of the wound are approxi-

mated and sutured with the stitches close together and penetrating

the subcutaneous tissues. The dressing and subsequent treatment are

the same as after the first operation.

This corrects a most unsightly deformity and may result in a

beneficial influence on the temper and happiness of the patient for

the remainder of his life. So far as we have been able to learn, this

method of operating had not been practiced previously to its intro-

duction by the author.

Scroli-ear and Associated Deformities.—There is a deformity ot

the auricle in which the border of the helix turns forward and down-

ward in a scroll-like roll. In such cases as I have seen the auricle is

diminutive in size and does not present favorable conditions for an

operation. In certain instances this condition amounts almost to

obliteration of the pinna, and the auditory canal is absent. Jo iH^^^-

trate, we will cite one of the cases reported by the writer to the Tenth

International Medical Congress held in Berlin:—

A girl, 8 weeks old, was brought to my clinic October 10, 18bo.

There was a congenital deformity of one auricle aud absence of t^ie

external auditory meatus of the same ear The auncle was rudi-

mentary and doubled forward upon itself. It appeared shrunken m

pinched, and had a large, hard nodule and several indentations m that

part of the helix that corresponds to the key-stone of an arch

'
It is interesting to note, in this connection that the mothei at-

tributed the defoi-mity of the auricle to the fact that, about the fifth

month of gestation, her elder child bit the mother's ear severely, at

"ist that point that corresponds to the greatest auricular deformity

"
'^Ihe' point where the canal ought to have been thei-e was a

depression or ctd-de-sac that yielded to pressure,
.^"^)/7^^'^^f^^;^X

oucTan impression as if there were an opening -^.^^^^^^
Four months later careful tests led ns to believe that the chilrf
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could hear with that ear. T operated to correct, as far as jDossible,

the deformity of the auricle, and to ascertain if there were any bony
meatus. On cutting down into the cul-de-sac where the canal should
have been, we found nothing but a depression in the bone. No bony
canal could be found, and it did not appear that further operative in-
terference would be justifiable. However, a sufficient opening was
maintained to give quite a respectable appearance of an external
meatus.

Virehow's Archives says: "Congenital anomalies of the external
ear and its neighborhood are to be referred to early disturbances in
the closure of the first branchial cleft, and are often associated with
fistulfe of the other branchial clefts, cleft palate, and other forms of
arrest of development in the facial bones,—as, for instance, with uni-
lateral atrophy of the face."

Certain acquired deformities have already been noticed in con-
uection with the diseases that produce them,-perichondritis etc
Treatment can hardly avail to remedy them. Those resulting from
injuries must be treated on general surgical principles, with care to
prevent any closure of the auditory canal. The latter subject will
be presented in the following chapter.



CHAPTEE VI.

DISEASES OF THE EXTERNAL AUDITORY CANAL.

Inspissated and Impacted Cerumen.

Impacted wax is a common condition that may give rise to

serious results. It is really a symptom of disease, and often is provo-
cative of other pathological manifestations. Eecurring hypersemia or

eczema of the external canal may excite the ceruminous glands to

hypersecretion, and anomalies of the canal may prevent the natural

process of elimination of the cerumen; so that for these two reasons

it becomes dried and impacted. With the movements of the lower

jaw, corresponding motion is imparted to the cartilaginous portion of

the canal, which has the effect of working the accumulations of wax
outward; but, when the mouth of the canal is very narrow and when
exostosis or other mechanical obstructions occur, they prevent the out-

ward movement of the secretion, and it stops up the canal effectually.

Patients often contribute to this impacting process by their efforts to

cleanse the canal witli towels, etc., at the bath. The middle ear may
not be involved in the diseased process, or both parts may participate

in trophoneurotic cliauges due to central causes. There may be,

moreover, a simple desquamative inflammation with an abundant ex-

foliation of the epidermis. In these cases the ceruminous plugs con-

sist of the fatty secretion, epithelial scales, hairs, etc., which are often

horn-like in their hardness.

Symptomatology.—The lioaring may not be perceptibly dimin-

ished, providiug the middle ear is in its integrity and the plug docs

not completely fill the lumen of the canal; but sudden impairment

of hearing and a stuffy sensation in the ear, with confusion, may

supervene directly after a bath or profuse perspiring, occasioned by

absorption of moisture and sAvelling in the plug. On tlie other hand,

there is a gradual diminution of the hearing-power going on for years,

and scarcely observed by the patient uutil iiis friends call his atten-

tion to it. Tinnitus auriiim often occurs, and, with complete blocking

of the canal, intense subjective noises; autophony, or a hollow sound

of one's own voice; neuralgia of the ear or the temporal and su])ra-

orbital regions; numbness about the ear and side of the face, reflex

(56)
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cough of a spasmodic character, and mental dullness. Children are

often chided for inattention or inaptitude when they are the nnfortu-

nate victims of such an ear disease. In the latter case both ears will

probably be fonnd to be affected. Impacted cerumen gives rise to

even more serious symptoms, for the plug, which is, in effect, a for-

,eign body, works inward until it impinges upon the drum-head, caus-

ing perforation or intralabyrinthal pressure, vertigo, and epilepti-

form seizures. After a suppuration of the middle ear has ceased I

have found these large plugs blocking the exit for pus when a fresh

cold has set,up another suppurative intiammation. In such cases the
pus may burrow inward and fill the mastoid cells, and even seek the
cranial cavity before it can dislodge or penetrate these stone-like
plugs. Their presence sometimes is sufficient to cause absorption of
the canal-walls and an immense increase in the size of the canal.
After their removal the skin beneath is often inflamed and appears
more like mucous membrane than healthy integument.

Diagnosis.—The diagnosis is easily made on inspection of the
canal, for the dark-brown or black mass is plainly visible, obstructing
a view of the drum-head.

Prognosis.—The prognosis depends upon the condition of the
middle ear and labyrinth. If they are healthy the hearing will be
restored and the s^ubjective symptoms removed with the extraction of
the cerumen.

Treatment.—The treatment consists (1) in the complete removal
of the plug and (3) in remedies addressed to any pathological condi-
tion revealed by its extraction. If one is adept in the manipulation
of ear instruments he can dextrously pull out the plug with the little
lever fonnd m the middle-ear set of instruments (Fig. 70) It should
be passed into the canal with the lever horizontal, next the roof and
earned far enough so that when tiie lever is turned downward it will
imbed Itself in the cerumen. The latter may be so hard that quite a
considerab e pressure must be exerted to penetrate it, or it may be
so soft that only a part, instead of the whole plug, will glide out withhe lever when traction is exerted. Care should be taken not to touch

W '^'7;^*^^'^ '"^y ^^rasion of the canal-wall with the
leAci. Ihose wlio are not practiced in ear-work liad far better use

rt^irtt
^-^timious-flow rubber syringe with hand-bulb toregidate the pressure is the best. The glass syringes usually sold un-

P e Tri r'^r"^"^?"'^
'^^^^^^^^ ^hls pur-pose. The hard-rubber piston syringe is made for the enr with a
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flange to prevent its being introduced too far, but patients are likely
to insert the nozzle so far that the flange stops up the canal opening,
thus forcing the plug farther inward, or, when the plug is out, exert-
ing undue pressure on the drum-membrane or even rupturing it. The
Davidson alpha or omega syringe (Fig. 33) has proved even more
effective than the fountain-irrigator. The stream should be thrown
so as to enter any space that may be seen between the canal-wall and
the cerumen, rather than against the centre of the plug. As much
force should be employed as the patient can bear with comfort, and
without producing dizziness; and the water must be as ^yarm as can
be easily borne, and a quart or more may be necessary at a sitting.

The emulsifying and disintegration of the ceruminous mass can be
much facilitated by preceding the use of the syringe with au instilla-

tion of a 4-per-cent. solution of bicarbonate of sodium in glycerin

Fig. 33.—Alpha syringe.

and water, equal parts. The ear should be filled with this fluid

warmed, several times during the day, allowing it to remain a quarter

of an hour; then the mass breaks up readily and washes out with

the injections. The canal should afterward be dried, smeared with

warm vaselin, and protected for a few days with clean cotton. Any

dermatitis should be treated according to the principles laid down

under the following heading.

Diffuse Inflammation of the External Meatus.

Difi'use inflammation may be acute or chronic in character and

may include the whole extent of the canal, although it is usually con-

fined either to the osseous or to the cartilaginous portion. In my

experience it more often has affected only that part of the meatus

that adjoins the drum-membrane, and frequently it was limited to

tlie superior half of the canal and invaded the membrana flaccida.
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Pathology.—If seen early the canal-wall presents a bright-red

and smooth aspect. When the inflammation becomes intense and in-

filtration of the integument causes it to swell, the lumen of the canal

is so encroached upon as to make an examination of the drum-mem-

brane difficult or impossible. The walls then lie in contact and even

press upon each other; so that introduction of the smallest funnel

is impracticable. When the membrana tympani is involved and can

be seen, it may look red and swollen and the hammer-handle may be

wholly invisible. A white coating of epidermis is frequently found

lying loosely in the canal, and can be easily detached and removed

in casts. In an advanced stage ulceration and granulations are found.

Etiology.—The common habit of working at the ears with ear-

spoons, hair-pins, common pins, matches, and other hard substances

is a prolific cause of inflammation of the canal. Instilling oil that

becomes rancid, foreign bodies, and vegetable parasites act as ex-

citing causes.

Symptomatology.—In the first stage, or hyperemia, there may
be no pain or impairment of function, and the patient remains un-

conscious of any unusual condition except for the itching. His at-

tempts to relieve this only serve to increase the irritation, and, as the

disease progresses, pain of a severe character is developed. The move-
ments of the jaw and pressure about the ear aggravate the pain.

With the occurrence of profuse transudation the hearing is dulled,

and tinnitus and even vertigo may ensue. The more copious the
exudation, the greater the stenosis and impairment of hearing. In
very old cases the canal is found full of an offensive, thick, and greasy
secretion.

Diagnosis.—The diagnosis is not easy to make when the stenosis
is great. It may be impossible to differentiate between an affection
of the canal alone and one affecting both the canal and middle ear.
A microscopical examination of the exfoliated epidermis for micro-
cocci and vegetable fungi may clear up the diagnosis.

Prognosis.—This depends upon the extent of the inflammatory
process. It may invade the tympanic cavity and produce suppuration.
It may extend to the bony walls and even to the mastoid cells and
cranial cavity, but such results are rare. The lumen of the meatus
may be permanently contracted or obstructed by adhesive processes.
But the usual course under proper treatment is favorable.

Treatment.—If the inflammation is very active and painful and
the stenosis complete, an ice-bag (Fig. 83) should be applied. Ab-
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straction of blood by leeches may give relief, two being applied in
front of the tragus. If the canal is sufficiently open to permit of
washing it out, a 3-per-cent. hot solution of carbolic acid should be
used until the canal is thoroughly cleansed. Then it should be dried
with cotton without friction, and covered with a coating of aristol
by means of a small powder-blower (Fig. 34). If this does not stop
the secretion in a few days, nosophen or the fine boric powder should
be sxibstituted.

FURUNCULOSIS.

Synonyms.—Furuncle; boil; follicular or circumscribed inflam-

mation of the external meatus.

Pathology.—Furuncles are mostly limited to the cartilaginous

portion, and most frequently to the posterior or anterior wall of the

Fig. 34.—Author's small i^owder-blower for the ear. It can be

operated by a small rubber bulb also.

auditory canal. Although they may be secondary to a middle-ear

inflammation, they are frequently idiopathic in character. Furuncles

appear singly, in groups, or in successive crops, and probably are due

to the staphylococcus pyogenes, aureus, and albus entering the hair-

follicle or sebaceous gland, or to some trophic change in the nervous

supply of the meatus.

Etiology.—Any irritation of the canal predisposes to furuncle:

foreign bodies, irritating instillations, ear-spoons, matches, discharges

from the tympanic cavity, too frequent syringing, and vegetable para-

sites. The same may be said of a general impairment of healtla, dia-

betes, anaemia, and dyspepsia.

Symptomatology.—The onset of the attack is attended with a

sense of fullness or itching, followed by tenderness on touch, pains of
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a throbbing character, and, as the sw'-elling increases, impaired hear-

ing and subjective noises. The pain becomes intense for a day or two

and subsides on the rupturing of the boil. Movements of the jaw

increase the pain to such an extent that mastication is out of the

question. When the furuncle is located on the anterior wall, the

tragus may become red, swollen, prominent, and sensitive; when it

is on the back wall, the swelling may be sufficient to protrude the

auricle and simulate the appearance of mastoid periostitis. Occasion-

ally the cervical glands, and the lymphatic glands over the mastoid

process, when they are present, become infiltrated. For the first twa
or three days the fever, headache, and furred tongue denote a gen-
eral systemic disturbance.

Diagnosis.—This is not difficult on careful inspection with brill-

iant illumination. This disease is not likely to be confounded with
any other, when we consider the prominent symptoms. The boils

are easily detected with the probe. '

Prognosis.—The disease' usually runs its course in about a week,
and unless successive crops occur, or unless the general health is im-
paired, the trouble is over. But it should not be forgotten that in
certain instances the inflammation has invaded the tympanum, the
mastoid, and even the cranial cavity.

Treatment.—The first indication is to allay pain, if there be any,
for which bromidia internally and cocaine locally are effective, the
former in teaspoonful doses in water every half-hour or hour for an
adult until pain ceases, and the latter in a very warm, 10-per-cent.
solution. As soon as the pain is relieved we should cleanse the meatus
with hydrozone (dioxide of hydrogen, or peroxide) comfortably warm.
It can be warmed to a little above blood-heat (105° F.) without im-
pairing its effectiveness. Its effervescent action washes out the canal
and its bactericidal property strikes at the root of the trouble After
cleansing, a 20-per-cent. solution of camphor-menthol on cotton ex-
erts a comforting and curative influence. It is to some degree a local
ancBsthetic, antiseptic, and a constrictor of the capillary blood-vesselsA 12-per-cent. solution of carbolic acid in glycerin acts similarly.'
They are apphed, like the cocaine, on a cotton tampon. As soon as-
a point of distinct fluctuation can be made out, it should be incised
deeply through the centre, under cocaine, and pressure exerted about
the base to express all pus or necrotic tissue. After once thoroughly
cleansing the canal, it is important to keep the skin as dry as pos-
sible m and around the meatus, on the same principle that guides1
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in the treatment of suppuration of the middle ear. Thomas Barr has
obtained marked benefit from the ointment containing- 4 grains of
iodoform or boracic acid, and 2 grains of menthol in a drachm of
vaselin. This is smeared on cotton pledgets and placed so as to pro-
duce a little pressure on the boil, but the plugs should be changed
as often as the accumulation of the discharge requires.

Subsequent treatment consists in the application of a small
amount of yellow-oxide-of-mercury ointment, 5 grains to the ounce;
salicylic-acid ointment, 3-per-cent.; or carbolic-acid ointment. Proper
treatment is addressed to the general health. Sulphide of calcium is

credited with the power of aborting or modifying the disease.

Parasitic Inflammation of the External Meatus.

Synonyms.—Mycosis; otomycosis; mycomyringitis; aspergillus;

myringitis parasitica; ear-mold; aural fungi.

Pathology.—Vegetable jjarasites in large variety are found in

the auditory canal, but it is beyond the scope of this work to give a

detailed description of the microscopical appearances of these fungi.

Por an extended study of this subject the reader is referred to Bur-

nett's exhaustive work. The most frequent varieties are the dark-

brown aspergillus, or nigricans; the yellow, or flavesceus; the green,

or glaucus; and the grayish black, or fumigatis. When these para-

sites once find lodgment in the ear they multiply rapidly. This usu-

ally begins upon the drum-head, and the growth and the resulting

inflammation extend outward until the whole meatus may be involved.

These eases are not often seen until they are so far advanced that the

condition is generally one of complete covering of the drum-mem-

brane and meatus with the mold. On removing the growth, which I

have peeled out in a complete cast of the canal, the skin is red and

raw in appearance, as though robbed of its epidermis.

Etiology.—A damp atmosphere favors the growth of these para-

sites. The middle-aged and poor are the most frequently attacked.

The common use of oils by the laity predisposes to this disease, as

does any decomposing secretion or substance in the ear.

Symptomatology.—Par-mold may exist for a long time without

the patient becoming aware of its presence, bnt when an active in-

flammation supervenes decisive symptoms develop. At fii-st there is

only an itching or irritation or feeling of fullness, followed by pain,

subjective noises, and diminished hearing. In my experience there
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is rarely a discharge except when the disease is secondary to a suppu-

ration of the tympanic cavity; but if the inflammatory action is severe

a serous exudation occurs. Inspection shows in the black variety

what is easily mistaken for a long-standing plug of inspissated ceru-

men were it not that the surface of the obstruction has a velvety or

coal-dust appearance. In case of the yellow aspergillus, the parts look

as though they had been sprinkled with finely-powdered mustard or

yellow pollen. On removing the false membrane formed by the mold,
its surface next the skin is of a dirty, grayish-white color. I have
found this growth ingrafted on ceruminous plugs which required con-

siderable
'
time and care in removing. After their removal there was

revealed not only the characteristic inflammatory condition, but an
enormous distension of the meatus, due to pressure and the absorption
of the canal-walls.

Diagnosis.—Having the appearances described in mi]id, this is

not difficult under good illumination, but a microscopical examina-
tion will set all doubts at rest.

Prognosis.—This disease is rapidly amenable to the following
method of treatment, a few days or weeks, at most, effecting a cure.

Treatment.—The ear should be syringed with a quite warm solu-
tion of bichloride of mercury in Avater, 1 to 5000. Enough should be
used to dislodge and remove all cerumen, discharges, false membrane
and delris that the ear may contain. The class of people in whom
the mold is found work or live in a dirty atmosphere, and the ears
are a label of this fact. After absolute cleanliness has been effected
the meatus should be filled with warm hydrozone (dioxide of hydro-
gen, peroxide, H,0,). This is left as long as it effervesces, then re-
moved, and the canal is gently dried with absorbent cotton Xow
the meatus is filled with a 12-per-cent. solution of carbolic acid in
glycerin for ten minutes; then this is removed and a saturated solu-
tion of iodoform in alcohol is substituted. The carbolic acid does not
corrode the tissues in this combination, but acts as an antiseptic, be-
sides anaesthetizing the inflamed skm sufficiently to admit of thestrong alcoholic solution being used without producing pain. Theiodoform solution is left in the ear with the patient's he d inclinedthe opposite shoulder for ten minutes, when it is allowed to dra nowly out leaving a covering of iodoform powder on tlie surface of

einaSw ;
"^'^^ ™^ ^^^^^^^ destroys anylemaining fungi. The canal is then dried and dusted with a coatin^or nristol, and stoppered with absorbent cotton until tbe next til"^
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ment on the following or second day. Should there be a considerable
exudation of serum, boric-acid powder may take the place of aristol

or may be added to it. If the drum-head has been perforated or if

the mastoid cells have been invaded, suitable treatment, such as will

be detailed in the chapters on those subjects, must be adapted to such
complications.

Exostoses or bony growths from the osseous section of the ex-

ternal meatus are so rare that we will not enter into their considera-

tion here, except to remark that unless they occasion serious trouble

they do not require attention; but if they become obstructive they

must be removed.

Impekfoeate Exteenal Meatus.

At the Tenth International Medical Congress the author reported

four cases of complete closure or absence of the auditory meatus,

—

two traumatic and two congenital. In the two congenital cases no

externfil canal could be demonstrated. One of the traumatic cases

was produced by a railroad accident that amputated the auricle, which

was replaced and carelessly sewed over tlie canal to present a good

appearance at the funeral; but the patient recovered. A few years

afterward the author made a new canal, maintained its patency by

means of a hard-rubber tube, and succeeded in restoring the useful-

ness of the organ. The other traumatic case was a man 32 years of

age. It was caused by a wagon-wheel severing the auricle from the

head when the patient was 3 years old. The same error was com-

mitted in stitching the auricle over the mouth of the canal. When

the patient came for treatment there was a discharge of pus from a

very minute fistula in the roof of what should have been the canal.

I opened the canal, cauterized the cicatricial tissues, and maintained

the opening by means of a vulcanite tube. In the two congenital

cases I operated on one, a girl 6 months old, but found no osseous

canal; in the other, an infant of 14 months, no operation was ad-

vised. Adhesions causing closure of the canal are very rare.

Some of our authorities speak of imperforate external auditory

canals as though they were of frequent occurrence; but among my rec-

ords, embracing more than 21,000 cases of diseases of the ear, we

found but 1 case of closure from exostosis, 3 cases of congenital ab-

sence of the meatus, and 3 of traumatic closure. There were numer-

ous eases of narrowing, and various ii-regularities of the canal, from

causes that are not uncommon.



FOREIGN B0D1K.S IN THE EXTERNAL AUDITORY CANAL. 65

Foreign J5odies in the External Meatus.

It is a common occurrence to find jDeas, beans, pebbles, and glass

beads that children have introduced into their own or their com-
panions' ears. We have found flies, bed-bugs, live moth-millers, etc.,

but flies are oftener found in suppurating ears. It is not uncommon
to find oats and other foreign bodies that have remained in the ears

for years without provoking symptoms that made their presence
known. Sir William Bartlett Dalby found a piece of slate-pencil

that had been in the ear for 30 years, and a stone that had been
there for over 50 years. I^otwithstanding this, a foreign body is a
menace to the integrity of the hearing organ so long as it remains in
the canal. It may at any time set up an inflammation either by
mechanical irritation or, if it be an organic substance, by swelling
and by decomposition.

These bodies are easily seen if the forehead-mirror, bright light
"""'^

^
employed. But the funnel must not be allowed to

crowd he body down farther into the canal. Insects, if alive, should
either be immediately picked out with the delicate forceps (Fiff 35^
or drowned by filling the ear at once with warm water. Beans corn
peas etc. absorb moisture and swell sc as to completely fill the' canaiimtil their pressure becomes painful. They are easiest removed bvpassing the little sharp hook, contained i/the author's Sdd e-ear

the canal-roof or, if there is greater space at any other point wpshould choose It and carry the hook well over the berry, th n tTn Zpoint toward the centre of the berry and press it firmly so to nbedt m Its substance. Careful traction will then extract iV r /
inorganic bodies are not so easily extracted. ^L^^t ^ fest vt.'the head .nclined toward the basin so that gi^^it? will ^d in' ^c!;'
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expulsion. They may be wedged into the meatus so that the current
of water cannot dislodge them. Then the little hlimt lever, instead

of the sharp hook, may be passed behind the body and drawn upon,
care being had not to allow it to slip over or around the body, leaving

the latter behind. When glass beads work into the middle ear, the

operation for extraction is not so simple a matter. The author has

the ornament of a "ruby" ring that could not be removed from the

tympanic cavity until we had detached the auricle and chiseled away
a section of the bony canal. The '"'ruby" is five-sixteenths of an inch

(eight millimetres) in diameter and cut similarly to a diamond; so

that instruments could gain no hold upon the facets. D. B. St. John
lioosa and Albert li. Buck report similar cases. Eoosa removed a

shot from the middle ear, and Buck extracted a hard locust bean by

means of the same operation.

Extreme care should be exercised, in efforts to remove foreign

hodies, not to injure either the canal or drum-head and ossicles. We
have seen numerous instances in which unskillful practitioners had

mutilated the canal-walls and drum-membranes, and even extracted

the little bones before they discovered that there really had been no

foreign body in the ear. Such practices are appalling. It is fre-

quently necessary to assure anxious parents that they and their chil-

dren are mistaken, when they bring their little ones to have foreign

bodies extracted, for we often find that there is absolutely no evideuee

that any foreign body has been there.
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PLATE I.

. ,
Fit: k=^^^'^^^^^!^Z:^iJ!n^ ;--lo-tapedia, Joint.

of otitis iiieiha acuta. Duration, i! days ; leniale paticMiti^fliTve Ji. a case
1<IQ. -1—Injectiou ot the radiating blood-vessels of tlie'lel t rvn'innmV iretrogression A case ol.acnte otitis nieflia of ten days' stlnd i\U ; e ale padt^^^^^^^^

^''^^^ °'
-^'.vriiifiitis bullosa, showing formation of a blibtev the si?,' Af ., 'i,

*^ ' • , .atedbeluiuUheuuibo; second day of the disease
; niale patient' ime iy

^ lieuip-seed, situ-

t^r^n.
O-—M .VH iigi LIS granulosa with e.x:tensivc foriiiation'ot sliari)h-dofinpd wn t hl-. itions or excrescences on the lower segment of the tvinnanic mein •

"^,""6" ^^ai t-Iike eleva-
light-refleotions appear on the grauuhrr surface. ?5 r^Mllfi

l'"rtiform
alter several applications of liquor ferri sesquiehlorati. ' '

°- "-"'npletely cured
,

Fig. ().— Alyringitis granulosa chronica, the grainilations coverino- iiPirUr ti,„ „, ^panic membraue. Duration unknown
; female \

age, 2iS.

t-oveiin„ neaily the entire tym-

„ 7.—Catarrh of the middle ear, with secretion of an intenselv-vellow r^nin,. ,„ n,„ ipor lon of the tympanum, and bulging of the lowersegment of the di un -hia Dur^^^^^^ 9 wiiY^''lor four days tluu-e had been a market injection of the vessels surioundi c the Inm^^^
"""^^^

'

and those .supplying the upper segment of the membraue. AcoiiCtl hea?d^^^^^^conversational voice close to the ear. Age, 15.
^^'umei.ei iieaia only on contact;

, . ,
S.—Wecieiive middle-ear catarrh, with great retraction of the tvmmniowhich IS of a yellowish-gray color. The posterior told of the nie ibraiie s evtren eIvand tlie lateral and middle folds of Hhlapnell's ine.nbraue areTell defined Ca^o'?^^^

, . .

9—Chronic middle ear catarrh. Retraction of the tympanic membraiip tbobeing invisible owing to the great pnuiiineiice of the posterior fold\ wliich dSKin ve^L^^^^^

se|m;;;lTof;yenle^l;l:n^^^^^
"'^ iu front and terminating below and posterio^^^y"in\l|Yower

anterio.''to''ihe raimner'^iandlT
'' "^^dle ear with cretaceous deposit in the drum-head,

Fig 11.—Two crescentic deposits of chalk embracing the handle of the malleus Gi-pat im

« uZ\Ts^"[einalT;!"f 18^ '''^ D^naUon iS,\'e\Vi^n

ing to Ikj!.^^'::!^;'!:^'^^,:!^^:^^^ "-^ °^ ^•^^ -^^'-^y correspond.

K^^-
suppurative iiiflaniniatian of the middle ear. Tympanic membrane of a redciMor and covered witli a th.n l.iyer of exudation. A round perforation in the lower seeme,?tOtorrhoea is said to have developed one Inuirafter the painful symptoms began. Duration 14 davs •

n ,
If—'^'^"fe siipimrative inflammation of the middle ear, tubercular. Anterior half ofthe drum-head is deeply injecled, the posterior segment lias a pale-grav color. Behind the malleusare two small tubercular excrescences, a capillary blood-vessel crossing them from above Twominute puncriform iterfoial ions above the tubercles. Jiuration, 5 days ; age. 25.

Fig. 15.—.Acute suppurative inflamination of the middle ear. Druin-iiead isvellowisli eravthe external layer of the inembr.ine appearing quite loose. Processus brevis scarcelv visible'Beneath the umbo is a miuure perforation. Duration, 12 days
; age, 33.

Fig. Chronic suppurative inflammation of ihe liiiddle ear. Oval perforation in the an-
terior, inlerior quadrant of the drum-liead ; round peiioration in .Shrapnell's membrane. Theex-
ternal layer of tlie remaining portion of the membrane is quite loose and of a gray color. Duration
of the discharge from tlie ear was 2 years ; age, 28.

Fig. 17—Chronic snpimrative mflainmation of the middle ear ; round perforation in the
superior segment of tlie druin-liead. The mucous membrane of the tympanic cavity is of a dark-
red color, and the ilruin head of a light gray color. The short process is" visible. Age," 11.

Fig. 18.—Chronic suppurative inflammation of the middle ear. Large defect of the pos-
terior half of the drum-head. The mucous membrane covering the pionioiitorv is dark red and
.shining; the remaining luntion of the membrane is grayish red. The handle of the hammer is
hardly visible. In the ui>per portion of the perforation the round head of the stapes can be seen.
Duration, 10 years; age, 41.

Fig. 19.—Chronic suppnr.ative inflammation of the middle ear, with extensive destruction
of the meinbraiia tym|)aiii. Toward the periphery is the narrow, grayish-white remnant of the
membrane. The mucous inembrane of the inner wall of the tyiii))anum is deeply red and swollen.
The handle of the mallet occupies its normal position, hanging free in the perforation. Disease
continued frinn childhood: age, 22.

Fig. 20.—Chronic suppurative inflamination of the middle ear; very large perforation of
the drum-head

;
remaining jiortion grayish yellow and thickened; somewhat bulging on account

of a dark-red polyiioid growth in the region of the ijroinontory. Short process is barely visible.
Duration, 10 years': female : age, 29.

Fig. 21.—Dry perforation below the umbo, the size of a pin-head ; blood-vessels around the
handle of the hammer are much injected. The drum-head is grayish red. Jn front and behind the
nuiUcus are crescenti(\ serrated deposits of chalk. Duration, since childhood : age, 11.

Fig. 22.—Cicatricial adhesion of the drum-head to the inner wall of the tyin|)anuin. The
membrane is retracted behind the malleus and attached to the incndo stapedial joint The an-
terior portion of the drum-liead. also, is retracted and attached to the inner wall of the midille ear.
The unusually prominent handle of the undlet becomes less iiromineiit as it extends downward
toward the promonrory. which is covered by scai-tissne. Duration unknown

;
age, 28.

Fig. 23.—Defect of the drniii-head, only a small portion remaining, which is connected with
the retracted handle of the nnllet. The iiinm-'tymiianic wall is of a grayish color. In front of the
openinsr leading to the Kiistach an tube a meinbranous septum is stretched, with a minute per-

foration. Duration. 15 vears; female ; aire. 50.

Fig. 21 -Destruction of Sli riiimell's membrane : large bonv defect of the outer wall of the
attic, through which the dis;irticiil;\ted head of the hammer is visible. The incus is missing. The
tyiniKinic membrane is opacjue and marked by a shari), white border toward the defect. Duration,
20 years ; female

;
age, .SO.

Kcp'-'uluceil. by pormi«sinn. rnim tlie "Atla's iler DeioMclitiimcaliililor des Trnmmolfolls in gcsmulon uiid iu Krnnken
Ziistande." Fourteen plates. dnuvings, von Prof. A. Pulitzer. Wieii bei Bniumullei- it Solin.



PLATE I.





CHAPTEE VII.

DISEASES OF THE MIDDLE EAR.

Injukies oe the Deum-head.

The dnim-head is occasionally ruptured by blows (Fig. 36), ex-

plosions, concussions from fire-arms, the pushing of pencils or straws
into the ear, or by pulling the ears of children. Gorham Bacon says
that during the laying of the foundations of the Brooklyn bridge
many of the men working in the caisson suffered from rupture of the
drum-head; but A. II. SmitJi, the medical officer m charge of the

Fig. 36.—Rupture of the anterior-inferior segment of the drum-head
caused by a box on the ear. (After Politzer.)

men, believed that, in all those who suffered from an aural affection
alter working in the caisson, there already existed some obstruction
to the entrance of air through the Eustachian tubes. The mere rupt-
ure of the membrane is not usually of very serious import, for it will
probably close m a few days without treatment; but concussions or
wounds may penetrate sufficiently to affect seriously the middle or
internal ear. If no inflammation follow such accidents, the perfora-
tion Itself requires no treatment further than to protect it from the
air-currents by a light pledget of sterilized cotton. The consequent
affections are treated in their proper classifications.

(67)
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Inflammation op the Drum-head.

Sjoionym.—Myringitis.

Pathology.—Myringitis is of frequent occurrence and generally

begins with an injection of the malleal plexus of vessels. At first

they can be distinctly seen like minute red threads extending down-
ward along the hammer-handle, but as the hypersemia increases they

appear to coalesce until there is an even diffusion of redness envelop-

ing the handle and overspreading the membrana Shrapnelli (Fig. 12)

like an intense blush. This condition may co-exist with a dermatitis

of the superior integumentary wall of the external meatus. In these

cases one cannot discern any line of demarkation between the lining

Fig. 37.—Section through the tympanic membrane, malleus, and upper

and outer tympanic wall of a decalcified preparation. Is, ligament, mall,

sup.; Ic, ligament, mall, ext.; S, membrana Shrapnelli; o, Prussak's space;

r, system of cavities between the body of the malleus and incus and the

external tympanic wall; t, tendon of the muse. tens. tymp. (After

Politzer.)

of the wall and the drum-membrane. I remember to have seen an

abscess in the drum-head of a violinist, located in the region of Prus-

sak's space (Fig. 37). The hook-knife (Fig. 70) was introduced from

above and brought downward and outward, dividing the external wall,

thus laying the little abscess-walls open to view. Occasionally hemor-

rhagic effusions are seen, but the blisters described by Politzer we

have rarely observed. When the inflammation extends over the whole

area of the membrane it assumes a cherry-red color, shining at first,

swollen and dusky after serous infiltration takes place (Plate I).

Is
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Etiology.—The cause usually lies in wind or cold water reaching

the drum-head, swimming, instillations of irritating substances into

the ear, fungi, or acute cold in the head.

Symptomatology.—The hearing is not necessarily diminished for

speech, but, on the other hand, there may be increased sensitiveness

to noises. The pain is often severe and throbbing in character, ac-

companied with a feeling of fullness and pressure and subjective

noises. Pain may be referred to the side of the head and neck, as

well as to the ear itself.

Diagnosis.—In the early stage in the absence of pain this is not

difficult, for the symptoms are not indicative of middle-ear inflam-

mation except the appearance of the membrane. In mild cases the

patient may not be aware of the presence of the trouble, although
inspection reveals it, and the hearing is believed to be normal; but
in acute middle-ear inflammation the Eustachian tube is usually in-

volved, a rapid serous exudation takes place, and swelling of the mem-
brane, with marked impairment of hearing. All the symptoms are

characteristic of a more profound disturbance. After the inflamma-
tion extends from the drum-head to the middle-ear the differential

diagnosis is out of the question and immaterial.

Prognosis.—This is favorable, the disease being generally limited
to a few days or a week.

Treatment.—If the pain is not severe the symptoms subside on
warming pure vaselin and letting it run down upon the drum-mem-
brane. Then the ear is closed with cotton to retain it for twenty-
four hours. In severe pain an 8-per-cent. solution of cocaine or
eucaine, quite warm, gives relief used in the same manner. No other
treatment is necessary except for complications or after-effects of the
disease.

Eustachian Tubal Cataeeh, oe Salpingitis.

Pathology.—In Eustachian salpingitis the mucous membrane
lining the tube may be simply hyperjemic or highly inflamed. Since
It js lined with a continuation of the same mucous lining as that of
the naso-pharynx, on the one hand, and of the tympanic cavity, on
the other (Pig. 38), any inflammatory action in one is likely to spread
Jdong the membrane to another part, just as an erysipelatous inflam-

Z the integument from one part of thebo b to another. In a transitory inflammation of the tube, mild inchaiaeter, the mucous membrane alone may be affected, with only
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slight swelling and diminisliing of its calibre; but in a severer grade
the submucous layer becomes involved, transudation of the fluid ele-
ments of the blood takes place, and great swelling and stenosis or com-
plete closure of the tube occur. As a result of the latter condition,
new connective-tissue formation may make the narrowing or im-
perviousness of the tube permanent. Both the inflammation and the
constriction are mostly confined to the cartilaginous part of the tube.

A I a

Fig. 38.—Eustachian tube and tympanic cavity, a, membrana tym-

pani; h, head of the malleus; c, lower end of the handle of the malleus;

d, body of the incus; e, short process of the incus; f, tensor tympani;

(J, orifice of the Eustachian tube; isthmus of the tube; tympanic

mouth of the tube. (After Politzer.)

and the connective-tissue strictures to the middle of this portion.

Granulations sometimes result from the inflammation.

Etiology.—Tubal catarrh is rarely an idiopathic disease, but re-

sults either from an attack of acute coryza, or pharyngitis, or from a

middle-ear catarrh. Cold winds blowing on the side of the neck, a



THEATMBNT OF EUSTACHIAN TUBAL CATAKEH. 71

blow, or irritating fluids in tlie naso-pharynx may act as causes. The

in-esenee of liyiDertropliied oral or pharyngeal tonsils, or of adenoid

vegetations in the vanlt of the pharynx, which are the seat of fre-

quently-recurring attacks of inflammation, predisposes to the disease.

Moreover, they form a nidus for pathogenic bacteria.

Symptomatology.—In light attacks there are only slight deafness

and subjective noises, which increase with the severity of the inflam-

mation. When the tube becomes greatly swollen there may be vertigo,

and pain referred to the side of the neck, back of the ramus of the

lower jaw. Pressure toward the course of the tube reveals tenderness.

Aiiscultation gives a high-pitched, squeaking noise during politzeriza-

tion, and, if mucus is present, a rale also in a swollen condition of

the tube. These are not necessarily present in the constriction due

to connective-tissue growth. In the latter the noise may be wanting.

It is difficult or impossible to inflate the ear, or it will require high

pressure to do so. The drum-head is sunken on account of the rapid

absorption of air in the tympanic cavity and loss of the normal ven-

tilation by the tube. The lower extremity of the mallet may lie close

to the inner wall of the cavity, giving the hammer-handle a fore-

shortened appearance, and causing the short process to project out-

ward prominently toward the examiner's eye. The membrane about
this process looks stretched and drawn into folds.

Diagnosis.—This is not difficu.lt and the principal points have
been indicated in what has already been said. With no middle-ear
involvement, the most striking result is obtained from inflation. The
hearing is immediately restored and the difl^erential diagnosis is con-
firmed.

Prognosis.—The attack of acute catarrh of the tube is readily
subdued, and proper treatment will soon restore the parts to a normal
condition.

Treatment.—This must be directed to the condition of the tube
itself, to tbe causes that induce the attacks, and to the predisposing
causes. The most immediate relief is afforded the patient if we can
at once inflate the middle ear. This restores the normal hearing, re-
lieves the tension of the drum-membrane, reduces the engorgement
of the bloo.d-vessels by relieving the partial vacuum; removes the
cause of dizziness, the impaction of the stirrup; and lifts the patient
out of his mental gloom,-a condition characteristic of this disease,
ihe catheter should be avoided, since its introduction into the orifice
01 tlie inflamed tube serves only to increase the irritation. Politzeriza-
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tion IS by far, preferable, at first with air alone, to gently and gradu-
ally fell the tympanic cavity and restore the drum-head to its normal
position. Too sudden inflation in this state may cause distress ver-
tigo, and nausea by the disturbance of the intralabyrinthal fluid
The tube being opened, it is my practice to inject with the improved
mflator (Fig. 26) either pure lavolin—a purified non-irritating fluid
vaselin—or a weak solution of camphor-menthol in lavolin, 3 per cent.
The former is bland and emollient, as well as protective to the in-
flamed membrane. The latter relieves the pain, constricts the capil-
lary blood-vessels, reduces the swelling and stenosis, and acts as an
antiseptic and protective. If the tube does not readily yield to the
inflation, 6 or 10 drops of sulphuric ether may be placed on the
sponges of the inflator, and, with sufficient pressure from the com-
pressed-air reservoir and while the patient swallows, this will, in most
cases, reach the middle ear. There is not sufficient ether to produce
irritation, but it is so volatile that it Avill penetrate where air alone
fails to go.

My experience differs somewhat from that of other observers con-
cerning tubal affections. We have rarely met cases of constriction

that we were not able to overcome without the use of the bougie.

This may be attributed, perhaps, to the greater air-pressure employed
in my work. Moreover, it is rarely found necessary to introduce the

, catheter,—for the same reason, no doubt. Hand-bags are little used

in my private practice or in my three hospital and college clinics, but,

instead, we make use of air in reservoirs compressed by hydraulic com-
pound pumps, Westinghouse air-pumps, or some other device sup-

plying at least three or four times the amount of force obtainable from

the rubber air-bags. But the amount of pressure is regulated by valves

and air-meters so as to place it under the control of the operator and

render it safe.

Bougies have their disadvantages. They may abrade or lacerate

the membrane of the tube and penetrate its weakened walls, or they

may be carried onward into the tympanic cavity and dislocate the

ossicles or perforate the membrana tympani. Air and emollient or

stimulating medicaments are devoid of these dangers. Generally but

a few treatments are required to open the tube and maintain its

patency. I remember but two cases in which it required as long as

three weeks of treatment without the bougie to effect this result.

One was in a chronic catarrhal condition with connective-tissue strict-

ure, but the result was satisfnctory. Tbe otber required the bougie.
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A. B. Duel rei3orts excellent results from electrolysis for stenosis {The

Laryngoscope, FebnTary, 1898). The second indication for treatment

is the reduction of the naso-pharyngeal or tympanic catarrh that may

have given rise to the tubal trouble. But, since these conditions and

the predisposing causes are treated of in their proper sections, we will

not repeat here.

Acute Inflammation of the Middle Eae.

Synonyms.—Otitis media acuta; acute tympanitis.

Pathology."—Otitis media acuta presents at first a glow of red-

ness of the lining mucous membrane of the middle ear, due to the

beginning hyperemia. This is perceptible through the translucent

drum-head, and is followed rapidly by an effusion of serum and mucus
into the tympanic cavity. These stages of inflammation follow each

other in quick succession, and the disease itself is of short duration.

The mucous-membrane becomes tumefied and the epithelium becomes
opaque and exfoliated. In a certain form of acute inflammation which
is especially characteristic of the epidemic influenza, or, as it is gen-
erally known, the grip, there is so sudden an exudation as to cause
rupture of the blood-vessels, and within twelve or twenty-four hours
of the onset there is a copious, bloody, serous effusion and rupture of
the membrana tympani. I have observed an influx of this type of
the disease within a few days of the breaking out of the epidemic in-
fluenza in Chicago.

Etiology.—This affection most often results from a cold in the
head, and may be caused by an inflammation of any portion of the
upper respiratory tract and by the eruptive fevers. Cold winds blow-
ing in the oar. getting wet, bathing, inflnenza, cauterizing the nose
and throat, pouring or sniffing cold fluids into the nose, and the en-
trance of soap and water into the auditory meatus are proliflc causes.
It is more common to childhood than adult life. F. C. Hotz believes
that malarial poison is sometimes a cause.

Symptomatology.—Sensations of itching in the ear sometimes
call the patient's attention to it before the actual pain begins but
the pains m other instances come on suddenly and witliout warning
and rapKlly increase in intensity until they become unbearable. Espe-
cially IS this the case in ebildren, who are tliroAvu into a fever de-bnum, and even convulsious, so exquisite is the suffering. The 'pain
:s increased by sneezing, swallowing, and coughing, and it may radiate
to the side of the head and teeth, or there is a sensation of numbness
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m the correspoiKling side of the head. Autophony, or a peculiar
soimd of the patient's voice as perceived by himself, adds to his dis-
comfort. If great pressure is exerted by an abundance of exudation,
giddiness is experienced. Undoubtedly tlie labyrinth often partici-
pates in the disturbance to the extent of becoming hypertemic, in
which case subjective sounds become intense and even rhythmic, vary-
ing synchronously with the heart's pulsations. It is not unusual to
meet with a mild type of this disease in which all the symptoms are
diminished in intensity and some are absent. Before the exudation
occurs the hearing may show no impairment, but afterward it de-
creases proportionately to the amount of tumefaction and secretion.

Bone-conduction is normal.

Inspection reveals, in the beginning of the attack, a drum-head
presenting the appearance described under the caption of "Myringitis"

Fig. 39.—Eadiiite vasculiir injection of the dnini-iiead. (After Politzer.)

(Fig. 39), Plate I. The malleal plexus of vessels is injected with

blood; their tracery along tiic upper region of the hammer-handle

is distinctly made out; a red areola shows about the processus brevis,

and later a glow of redness covers the membrana flaccida. As the

inflammation progresses the red appearance extends to every part of

the membrane until it looks like a cherry in the ear. Later, as the

serous infiltration increases, the outlines of the handle become dimmed

and disappear; tlie lustre of the membrane is lost, and in its place a

dull, swollen surface presents. When tlie tympanic cavity becomes

filled witli secretions, inequalities of the surface of the membrane are

visible, and a bulging in some part may indicate the pressure of fluid

from within. Indeed, the wliole membrane may become bulged out-

ward, and the radiate traceries of the injected vessels show like the

spokes of a wheel (Fig. 40).

As the inflammation subsides the redness of the dnim-lioad fades
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away, the pain ceases, the hearing improves, the noises diminish, and

a general sense of relief takes the place of a stormy experience. The

membrana tympani assumes a lustreless, ashy-gray color, and its

opacity remains for a considerable time, and may become permanent.

Diagnosis.—There is little likelihood of confounding this disease

with any other save myringitis alone. The latter forms a factor in

the present case and can, without much confusion, be separated from

it. In the inflammation involving the whole of the cavity all the

symptoms of inflammation of the drum-head alone are augmented,

while others are ingrafted upon it. The great impairment of hear-

ing after effusion, the general symptoms, and their duration are de-

cisive. Children work at the affected ear, press it against warm ob-

jects, or incline the head to the diseased side.

Prognosis.—The tendency is to resolution in healthy patients

Fig. 40.—Radiate vascular appearance in acute inllammation of

the middle ear. (After Politzer.)

under favoring circumstances. In the opposite condition the tend-
ency is either to suppuration and perforation of the drum-head or
to a chronic dry catarrhal state.

Treatment.—In the first stage, or before the serous effusion has
taken place or the pain has become severe, gentle inflation and filling

the ear-canal with warmed pure, or carbolated, vaselin will suffice to
give relief. When the pain has become intense, inflation must be
made under very low pressure, as the movements of the drum-head,
like those of an inflamed joint, are exquisitely painful. The patient
in this stage should be put to bed to keep the temperature equable,
a warm 8-per-cent. solution of cocaine or eucaine may be instilled into
the ear, and, if deemed necessary, Vs grain of morphia can be givenm combination with V400 grain of atropia for an adult. If for any
reason the morphia and atropia should not be prescribed, bromidia
may be substituted in teaspoonfu] doses, in water, every half-hour
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until relief is obtained. Then it must be discontinued. The bowelsand general health should receive proper attention. We have often
lound that leeches gave speedy relief. Two Spanish leeches may be
applied m front of the tragus and two behind the auricle for adults
ihe external canal is stoppered with cotton so that the leeches can-
not enter it. The skin is pricked until a drop of blood appears; then
the leech m a two-drachm vial, with its mouth at the opening of the
bottle, is placed so that its mouth covers the drop of blood. The vial
IS held in position until the leech takes secure hold. Then the bot-
tle is removed and the leech allowed to fill and drop off. This man-
ner of applying leeches is given because few seem to be conversant
with the subject, and this method removes the common objection to
handling such repulsive animals. Especial care should be exercised
to abstract the blood in middle-ear inflammation as much as possible
from the region of the tragus, on account of the intimate relation of
the blood-vessels of this region and the anterior wall of the meatus
with the vessels of the tympanic cavity. If enough blood has not
been abstracted after the leeches fill and fall off, more can be drawn
by applying napkins wrung out of warm water. If there should be
any difficulty in stopping the bleeding of the leech-bites, pressure
applied to them will succeed. The artificial leech is also an excellent

device, but occasions more discomfort.

The common practice indulged in by the laity of pouring oils,

onion-juice, etc.," into the ear is a vicious one, since these become
rancid and irritating and predispose to a subsequent inflammation.

Poultices are also mischievous and favor suppuration and perfora-

tion of the drum-membrane. The author has seen the following sim-

ple device, always convenient, give grateful relief: A piece of clean

cotton is placed lightly in the mouth of the canal. A pipe is partly

filled with tobacco and lighted. Then a piece of thin cloth is placed

over the mouth of the pipe-bowl and gently blown through, while

the lip-piece of the pipe-stem rests against the cotton pledget. This

filters the warm smoke through the cotton into the canal, and a grate-

ful sedative effect is soon obtained. I do not remember to have seen

this remedy mentioned, but its efficacy in the absence of other reme-

dies has been demonstrated.

Fever calls for antipyrin or its equivalent in some febrifuge that

is less of a cardiac depressant. Phenacetin and acetauilid act well.

Quinine, the enemy of the ear, must not be used. It aggravates the

existing hyperemia and conduces to permanent deafness. Alcoholic
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drinks and smoking are prohibited, and any inflammatory condition

of the respiratory tract must be vigorously combated.

If the pain and bulging of the drum-head continue^ notwith-

standing all efforts to counteract the disease, and rupture of the mem-
brane is threatened, it should be incised with the paracentesis-knife

(Fig. 57, ISTo. 2), in the postero-inferior quadrant, so as to afford the
most perfect drainage. A warm, 8-per-cent. solution of cocaine or

eucaine should be left in the ear for twenty minutes before the para-

centesis, and, if the pain does not soon cease after perforating, more
cocaine should be instilled, as hot as can be comfortably borne, so as

to percolate through the perforation and reach the mucous membrane
within. This will give relief. The incision should be a long one,
cutting through the entire area of the postero-inferior quadrant ver-
tically. The longer it is, the more it relieves the tension of the nerves
of the membrane and the freer the drainage. The paracentesis-knife
must be absolutely sharp and dipped in alcohol before using. The
perforation generally heals in a few days if no pus has formed. If
we find suppuration has taken place, then we have a condition which
is considered in the following chapter.

After the pain is relieved, which should be the object of our first
efforts, the ear may be inflated with as low pressure as will accom-
plish it. The air-pressure in the tympanic cavity promotes absorption
of any fluid contents and will likely improve the hearing. This treat-
ment is administered daily for a few days. As improvement progresses
the treatments can be given at greater intervals until the normal con-
dition is established.

Diet, exercise, and clothing should be regulated on general hy-
gienic principles.



CHAPTER VIII.

DISEASES OF THE MIDDLE EAR, CONTINUED.

Acute Suppuhativb Inflammation of the Middle Eae.

Synonyms.—Otitis media acuta suppurativa; acute suppurative

tympanitis.

Pathology.—The tissue clianges already set forth in the descrip-

tion of acute inilammation of the middle ear take place in the affec-

tion now under consideration previously to pus formation. In the

suppurative form the inflammatory action is more intense; the tis-

sues break down; the drum-liead bulges with the pressure of the

Fig. 41.—Convexity of the drum-head due to pressure from

within. (After Politzer.)

accumulated fluids (Fig. 41), becomes softened, and, yielding to the

consequent pressure, ruptures. The whole tympanic cavity becomes

involved, and the purulent discharge may find its way into the mas-

toid antrum and cells. This disease is practically a sequel of the one

described in the foregoing chapter.

Etiology.—The causes of acute inflammation of the tympanum

and those that give rise to suppuration are identical, and to avoid

unnecessary repetition, the reader is referred to the preceding chapter.

But, in the case of suppuration, there is probably an invasion of the

middle ear by micro-organisms through the Eustachian tube. Bezold

found the diplocoecus pneumonife in suppuration of tbe middle ear

(78)
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in pneumonia. Streptococci or pnenniococci are nsnally found in

acute suppuration, followed by the staphylococci pyogenes.

• Symptomatology.—The symptoms here are a repetition of those

already described in treating of acute inflammation, up to the point

of pus production, but in a certain proportion of cases the acute in-

flammation runs its course without the train of distressing symptoms
there described. It often happens, especially in children, that the

first intimation the parents have of any ailment is the appearance of

a discharge from the little one's ear. On the other hand, some chil-

dren are so violently affected as to suggest meningeal or brain com-
plication. In diseases that simulate intracranial affections the phy-
sician should never fail to examine the ears.

Diagnosis.—Before perforation takes place it may be impossible
to differentiate between a simple acute inflammation with serous ex-

udation into the tympanic cavity and a suppurative inflammation.
As soon as rupture of the membrane occurs and the muco-purulent
fluid is discharged into the meatus the diagnosis is cleared up.. The
appearance of the perforation (Plate I), which can generally be seen
after removing the discharge, and the presence of the latter not being
due to an inflammation of the meatus, together with the whistling
sound resulting from forcing the air through the perforation during
politzerization, present the factors of a positive diagnosis.

Prognosis.—If the habits of body are bad,—tubercular, syph-
ilitic, etc.,—or if the suppuration result from diphtheria or scarlet
fever, the prognosis is unfavorable; otherwise, when all the symp-
toms are ameliorated soon after the discharge appears, the outlook is
favorable. There is reason for apprehension if the severity of the
symptoms continue unabated after a free exit for the secretions has
been provided for, either by nature or the surgeon. The attthor has
often observed that Avhen the inflamed parts showed pulsation and
were very sensitive to the gentlest touch of the cotton-fluff the sup-
puration was difficult to cure. The pulsation, which is synchronous
with the heart-beats, can be seen distinctly if bright light is caused
to be reflected from a ra(,ist spot on the drum-head. The pulse can
easily be counted in this manner. Bulging of either the posterior
or superior wall of the meatus, or symptoms referable to the mastoid
process, burrowing of pus, periostitis, or osteitis are indicative of
serious complications.

Treatment.-In the preceding chapter, in treating of acute in-flnmmatmn of the middle ear, are given in detail the methods that
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should be adopted in acute inflammation up to the time of suppura-
tion and rupture or paracentesis of the membrana tympani, to which
the reader is referred. Taking up the subject then, at the point where
rupture has occurred by the efforts of nature to cast off noxious ma-
terial and relieve pressure, the first observation to be made is relative

to the capacity of the perforation to meet the necessity for free drain-

age. If the fluids are copious and the opening is too minute to admit
of sufficient freedom of exit to the discharge, especially if the pain

be continuous, the perforation should be enlarged vertically, as has

been already described in the treatment of otitis media acuta. The
tympanum must also be rendered freely accessible to the surgeon for

the purposes of cleansing, disinfecting, and medicating the inflamed

membrane within.

Assuming now a free perforation, the external canal is dried out

very gently with a fluffy cotton-twist projecting a quarter of an inch

beyond the end of a small soft-silver cotton-caxrier (Fig. 9). The

cotton is rolled over the point of the carrier firmly enough to prevent

it from penetrating the cotton and wounding the tissues, but beyond

the twisted portion the cotton should be left in a downy tuft to absorb

rapidly the fluids and to avoid any abrasion of the membrane. The

cotton can be carried down into the fundus of the canal and brought

in contact with the drum-head repeatedly until all the secretions are

absorbed and extracted. As the last of these are dried up, the fluid

from within the cavity may be seen oozing out, a drop at a time, or

rolling down from a nipple-like perforation (Fig. 42). If one is not

expert in the manipulation of these instruments, it is better to cleanse

the canal by syringing it with a quart of water as warm as can be

comfortably borne, the water having been sterilized by boiling for ten

minutes.

After freeing the meatus of all discharges the ear is carefully

inflated with as low pressure as will propel a column of air outward

through the perforation. The discharges are by this means projected

through the perforation into the canal with a whistling or bubbling

sound. If too great force is exerted, unnecessary pain is caused. Any

fluids ejected into the meatus are then removed; the canal is dried,

and insufflated with aristol from the small powder-blower (Fig. 34).

This remedy is preferable to boric acid in that it possesses a feeble

anesthetic property. It is an excellent cicatrizant, and, being an

impalpable powder, it can be dusted through a narrow perforation.

Or we may employ nosophen which, having no odor or irritating qunli-
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ties, with decided antiseptic and healing properties, possesses decided

merits. It is a very ligiit, impalpable powder, that is easily thrown

in the form of a dust over the surface treated. Its color is yellowish-

gray, and it contains nearly 62 per cent, of iodine in combination.

It is not decomposed by heat np to 220° C, and it is not soluble in

water. ISTosophen does not act as iodoform does by liberating free

iodine as it decomposes in contact with the living tissues; but con-

tact with the alkaline fluids of the body converts the insoluble noso-

phen into the soluble antinosine, and no free iodine is liberated by
either to produce toxic effects. But, through this gradual transforma-

tion of nosophen into antinosine, we get a continuous effect of the

remedy. A small pledget of absorbent cotton is then introduced

lightly into the mouth of the meatus and allowed to remain until a

Fig. 42.—Nipple-shaped bulging of the posterior portion of the drum-head,
on the summit of which is the perforation. (After Politzer.)

further discharge appears. Patients are instructed to let their ears
entirely alone in case they remain dry after treatment, but if the
cotton becomes moist with the discharge they are to syringe the ear
(Fig. 33), as previously described, and instill a warm, saturated solu-
tion of boric acid in water or rose-water, allow it to remain ten min-
utes, then let it escape, and close the ear lightly again with clean
cotton.

The cotton stopper protects the sensitive drum from cold winds
or drafts and absorbs moisture. This constitutes an ideal dry dressing
and an suppuration of the ear, as of other organs, the drier the treat-
ment, the better the results. The ear already presents the most favor-
able condition for the development and propagation of bacteria-
warmth and moisture. This condition we must combat; so that
whatever our treatment may consist in, the aim should be to leave
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the parts as dry as possible. For this reason boric acid is an excellent
dressing, especially when all acute symptoms have subsided. How-
ever, during the acute stage boric acid may cause pain for several
hours after its application. We have met with quite a number of
such instances in which it became necessary to discontinue the use
of this powder. We have suspected that certain individuals possess
an idiosyncrasy against it, but, if it produce no discomfort, excellent
results may be expected. It absorbs moisture and dries the tissues.
If fluids come in contact with it a saturated solution of boric acid is

formed, which may percolate through the perforation into the middle
ear and there exercise its feebly germicidal power. No powder, how-
ever, should be firmly packed into the ear, for it would prevent the
escape of discharges and cause them to seek an outlet elsewhere:
through the Eustachian tube if it were fortunately pervious, or

through the mastoid antrum and cells, or even by way of the internal

meatus or the tympanic roof to the cranial cavity. Moreover, it

should never be forgotten how intimately the middle ear and mastoid

spaces are related to the contents of the cranial cavity by the con-

necting blood-vessels, lymphatics, and by occasional defects in the

superior surface of the temporal bone. These conditions emphasize

the necessity of always keeping the passage-way for the flow outward

unobstructed.

In case the drum-membrane and the canal remain very sensitive

and pain continues unabated in the ear, a 12-per-cent. solution of

carbolic acid in glycerin generally gives relief. The acid anJBstlietizes

and disinfects without corroding the tissues when combined in this

proportion with glycerin, and the latter unloads the blood-vessels of

their superabundant serum. The turgescence of the vessels is dimin-

ished and the pain relieved. General treatment is to be resorted to

when the conditions demand it. The body should be protected from

sudden atmospheric changes by wearing wool next the skin. Further

elucidation of this subject will be found under the heading of "Treat-

ment" of coryza.

Since the disease under consideration is largely the result of

acute ' catarrh of the nose and throat, coincident treatment should

always be addressed to the naso-pharyngeal affection, and our eiforts

must be directed toward removing any permanent causes of recurring

attacks, such as hypertrophies in the nasal cliambers, adenoid growths

in the pharynx, and enlarged tonsils. (See chapters on these subjects.)
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Cheonic Non-suppueative Inflammation oe the Middle Ear.

Under this name are classed liypertrophic middle-ear catarrh

and adhesive middle-ear catarrh,—sclerosis (see Chapter IX).

HYPEETEOPHIC, oe SECEETIVEj CATAEEH of the middle EAE.

Synonym.—Hypertrophic tympanitis.

Pathology.—Hypertrophic, or secretive, catarrh of the middle

Fig. 43.—Fluid effusion in the tympanic cavity, marked by a

bright line. (After Politzer.)

ear generally occurs in association with a similar condition of the nose
and naso-pharynx. There is an liyperasmic condition of the mucous
membrane lining the tympanic cavity, with hypersecretion of a serous
or mucous character. The exudation may be visible (Figs. 43 and

Fig. 44.-Circumscribed bulging of the drum-head, due to pressure
of fluid in the middle ear. (After Politzer.)

44 and Plate I) if the drum-head has not lost its translucency, more
especially when air has been forced through the Eustachian tube into
the fluid thereby causing bubbles or a frothy appearance. In this
disease the tube generally participates to the extent of losino- its
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patency; so that tlie normal supply of air in the tympanic cavity is
cut off. The result is that the air in the middle ear is absorhed; so
that the resistance of the drum-head to the outer atmospheric pressure
of nearly fifteen pounds to the square inch is lost, and the membrane
is forced inward toward the inner tympanic wall. The effect of this

encroachment upon the tympanic space is easily visible in the in-

creased concavity of the membrane, the foreshortening of the hammer-
liandle, the emphasizing of the posterior fold, and tlie changed loca-

tion of the reflection of light.

The drum-head yields to the atmospheric pressure from witliout

when the counteracting air-pressure from within is lost, and lies, pos-
sibly, in contact with the inner wall, especially the posterior half. In

this case it may so embrace the long process of the anvil and the poste-

rior crus of the stirrup as to show their projecting outlines and those-

Fig. 45.—Great concavity of the drum-head and foreshortening of

the hammer-handle. (After Politzer.)

of the promontory and round window. The mallet-handle may at

first seem to be invisible until one looks from below iipward as much as

possible, when it is seen occupying an almost horizontal position (Fig.

45 and Plate I), running directly inward until its lower extremity

lies in contact with the inner wall of the cavity (Fig. 48). The short

process is thrown outward by this position toward the examiner's eye-

like a little yellow knuckle covered with membrane that is stretched

into tense folds above. If the drum-head is still lustrous the triangle

of light has been moved from its normal position, or there is a cir-

cular reflection of light from the most depressed section, or there may

be several dots of light, owing to the iiTCgular surface produced by

the varying degrees of depression in different parts of the membrane.

In an advanced stage these irregularities of retraction are due to an

atrophied condition of one or more parts of the membrane, and, \m-
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less a careful inspection is made, these atrophies may be easily mis-

. taken for cicatrices. The latter, however, are more clearly defined

by the distinct line forming a border to a previous perforation and

now separating the cicatricial tissue from the opaque, thickened sur-

roimding membrane. The atrophic area blends gradually in more

indefinite outHnes with the adjoining hypertrophic tissue.

The manipulation of the massage otoscope (Fig. 8) shows these

iitrophic and cicatricial sections with unmistakable clearness. When
the air is rarefied in the canal, these spots bulge outward like balloons,

as if they might burst. Indeed, they jDrobably could be easily ruptured

if much force were exerted. They show exaggerated movements when
the remainder of the membrane and the mallet are completely quies-

cent. But, when the drum-head is depressed against the inner tym-

panic wall and has become adherent to it by organic adhesions, these

iidhesions prevent the depressed area from responding to the pneu-

matic otoscope.

In the advanced stage of this disease the drum-head may become
very greatly thickened and of a milky opacity, and hypersecretion and
impaction of cerumen are frequently found.

Etiology.—Acute colds in the head, influenza, the eruptive fevers,

chronic naso-pharyngeal catarrh, and syphilis act as the exciting

causes of this affection. Impermeability of the Eustachian tube, with
consequent rarefaction of the air in the middle ear, causes an exuda-
tion of serous fluid, retraction of the drum-head, etc., which may only
prove to be transitory if the cause of the tubal stenosis is speedily
removed, or, if it is not, permanent tissue changes may occur, result-
ing in the more serious conditions described. George A. Lelaaid makes
the point that ear disease results from frequent and forceful efforts
to clear the nose. The air is blown into the middle ears with suffi-

cient pressure to stretch the drum-heads and cause ultimate relaxa-
tion.

Symptomatology.—This is not a painful affection, although in
tlie early stages slight twinges or darting and shooting transitory pains
may occur. Sensations of fullness in the ear, pressure, and as if some-
tliing were moving in the ear are complained of. The last symptom
IS produced by movements of the fluid contents of the tympanic cav-
ity, owing to the varying positions of the head, and to the entrance
of air into the fluid through the tube. The last cause also gives rise
to bubbling, snapping, and crackling sounds. These rales result from
the separating of the walls of the Eustachian tube also, when it
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mvolved, as air passes through. The viscous mucous secretion
giutmates the walls together, and as they separate the clingino- mu-
cus first sticks, then stretches into filaments, and finally the breakino-
of these occasions the crackling noises. The movements of the jaw
aggravate these symptoms. Sensations of numbness in the corre-
sponding side of the head, confusion of ideas and speech, irritability
of temper, and autophony—or a disagreeable hollow sound of one's

.
own voice, as if talking into an empty barrel—are characteristic of
this disease.

The swelling of the tissues and increased tension of the drum-
head and ossicles may produce labyrinthal pressure with a sense of
light-headedness, giddiness, and subjective noises, although the latter
constitute one of the principal symptoms of sclerosis. The hearing
varies greatly with the weather conditions. Low barometer and ther'-

mometer, with great humidity of the atmosphere, increase the impair-
ment of hearing, the sensations of stuffiness and fullness, and tinnitus
aurium. Sudden changes to these atmospheric conditions from a

warm, dry air are certain to aggravate the aural symptoms. Patients
can predict approaching weather changes by the phenomena men-
tioned. Alcoholic stimulants and colds in the head also increase

these distressing symptoms.

Diagnosis.—It is not difficult to determine the presence of the

secretive form of catarrh. If the drum-head is yet transparent the

line in the membrane indicating the surface of the liquid (Fig. 43)

can be made out unless it extends above into the attic, or the pro-

pelling of air into it can be heard to produce bubbling sounds, and

in the early stages the hearing may not be greatly impaired or it is

much improved by politzerization. The patient is generally young,

bone-conduction for the watch and tuning-fork is good, and the dis-

ease is far more amenable to treatment than is sclerosis.

Prognosis.—This is favorable if we can exclude heredity, bad

sanitary influences, and general ill health, and if the attack is not of

long duration. Especially is this so if inflation of the ear and removal

of any contained fluid result in decided improvement in the symptoms

and if the bone-conduction is good. But examination of the nose and

throat will throw important light on this subject. If there are no

hypertrophies and exostoses, but a simple catarrh of recent origin, a

cure is rapidly effected.

Treatment.—Attention must first be directed to the passages that

lead to the middle ear. If there is a catarrhal condition of the nose
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and throat that may have given rise to the middle-ear disease, it should

receive proper treatment at the same time with the Eustachian tube

and tympanum. Permanent cure of the ear affection cannot be

effected so long as the exciting cause of such attacks remains in the

naso-pharyngeal tract. The Eustachian tube, if diseased, should be

the subject of proper measures to render it permanently patulous and

healthy. The air-douche by the Politzer air-bag or the compressed-

air apparatus is sufficient in many recent cases to cause absorption of

secretions in the middle ear and the reduction of hypersemia and swell-

ing of the mucous membrane. By this means the natural ventilation

of the tube and tympanic cavity is effected and the drum-head is

restored to its normal position and tension. This inflation should be

carried out daily until the improvement obtained at each visit remains

permanent until the next; then the time is lengthened to two, three,

or four days or more, or a week or two between the treatments, accord-

ing to this rule, until the cure is complete. As soon as the organ is

apparently restored to its normal condition treatment should be dis-

continued, as a retrogression may otherwise occur. Overtreatment is

certainly to be avoided. At each sitting the inflations are repeated

from two to four or six times, with not enough pressure to cause pain

or bright redness of the membrana flaccida. The vessels along the

upper portion of the handle of the mallet often become injected even

after gentle inflation.

For the removal of the fluid contents of the tympanic cavity that

do not disappear after inflation, a number of years ago the author
devised a method that he has never seen mentioned except once, which
was in a journal article that appeared about three years siibsequent

to his publication. The patient inclines his head forward and a little

toward the opposite side, and practices an experiment that just reverses
the Valsalvan method. He closes the nose with his thumb and fore-
finger and draws the air from the naso-pharyngeal space down into his
throat. This method exhausts the air of the cavities above the phar-
ynx and sucks the secretions from the Eustachian tube and middle
ear into the throat; they can be seen immediately afterward trickling
down the side of the pharynx from the region of the tube-orifice.
When the drum-head was perforated I have utilized this same method
to draw medicated solutions from the external meatus through the
middle ear and tube into the pharynx or nose. This thoroughly
washes these surfaces with the remedies used.

The treatment outlined for this disease does not mention the
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catheter for the reason that, since the introduction of the modernimproved Histruments for treating the ear, nose, and throat with com-
pressed an- the ca.theter is not often a necessary instrument Theimproved mflator (Fig. 26) will inflate the middle ear in almost every
instance m which it is properly employed. This saves the patient
suftenng- prevents injury to the inflamed walls of the tube, and
avoKls the possibility of infection, as the inflator is not carried into
contact with the mucous surfaces as the catheter is. (See remarks on
catheterization in Chapter IV.)

If my method of autoaspiration of the tympanic cavity through
the Eustachian tube should not suffice on account of the thick tena-
cious character of the secretion, paracentesis of the drum-head should
be made under antiseptic precautions, as already described in the treat-
ment of acute inflammation of the middle ear. After openino- the
membrane, air is thrown through the tube and tympanum so Is to
eject all discharges from them into the external meatus. There need
be no fear that any permanent damage may be done by the para-
centesis, for it will undoubtedly close in a few days. The expelled
secretions should be removed by cotton on a carrier and the canal
left dr3^ The meatus is then closed with absorbent cotton. Should
fluid accumulation recur the membrane may have to be reopened,
even repeatedly in exceptional cases. A few days or weeks of this
treatment generally suffice for a cure, but the more obstinate con-
ditions require months for their eradication.

The treatment for associated rhinitis and pharyngitis will be
found under those headings.

Medicinal applications may be advantageously employed when
simple air-douches fail to reduce the tumefaction and hyperemia of

the lining tympanic membrane. A number of years ago the author
'

introduced the use of purified liquid vaselin, and later camphor-men-
thol in lavolin, for treating tubal and tympanic catarrh. The physio-

logical action of camphor-menthol is given in Chapter XVIII. Sprays
of these remedies are thrown into the tube and middle ear by means
of the improved inflator. The si>onges it contains are saturated with

the liquid and, by applying the cut-off of the compressed-air tube to

the inflator, a jet of the remedy is projected into the tube and tym-
panum. I have since learned that Charles Delstanche, of Brussels,

preceded me in the use of liquid vaselin in the middle ear. This

treatment is usually best followed by the massage otoscope in obsti-

nate cases. After the treatment has effected all that is possible we
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have observed that patients maintain their improvement and even con-

tinue to progress, after changing their residence from low and damp

surroundings to a high, dry, and equable climate.

Operations on the drnni-head are treated of in Chapter X, and

hygienic measures are considered in the treatment of acute rhinitis,

or coryza.



CHAPTER IX.

DISEASES OF THE MIDDLE EAR, CONTINUED.

Sclerosis, or Adhesive Inflammation, op the Middle Ear.

Synonym.—Sclerotic tympanitis.

The line of demarkation cannot always be distinctly and un-
mistakably drawn between the early adhesive and the late hyper-
trophic middle-ear catarrh. The latter may merge by imperceptible
degrees into the adhesive variety, and the sclerotic processes may pass
through their initial stage during the activity of the hypertrophic
iDflammation. But the most intractable forms of deafness—involv-
ing ankylosis of the ossicles, especially immobility of the stapes, and
labyrinthal involvement—characterize the adhesive, or sclerotic, ca-

tarrh.

Pathology.—Wliile this form of catarrh may affect the whole
lining membrane of the middle ear, it may be circumscribed and
limited to the tissues surrounding the oval and round windows. A
distinguishing characteristic is an insidious interstitial inflammation,

induration, and chronic thickening of the tissues, or sclerosis. But
in a considerable proportion of cases there is progressive atrophy;

pale, thin membrane, and calcareous degeneration. Again, there may
be an excessive proliferation of connective tissue, filling and even

obliterating the cavity of the attic and of the oval and round fenestrse

and binding down the ossicles to such a degree as to impede or pre-

vent their normal movements. Bands connecting the membrana tym-

pani and ossicles together alter the normal tension of the conducting

apparatus, resulting in varying degrees of deafness and perversion of

hearing. These bands become the seat of calcareous degeneration,

with the result of binding the ossicles to each other, to the mem-
brana tympani, and to the tympanic walls with rigid or bone-like

bridges. The drum-head is often the seat of these chalky deposits,

which generally appear like miniature drifts of snow in crescentic

forms below and about the mallet (Fig. 46 and Plate I).

Ankylosis of the ossicles takes place either by increased fibrous-

tissue formation or by bony gi'owth. Ankylosis is infrequent between

(90)
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the anvil and stirrup, but is frequent between the mallet and anvil,

and between the stirrup-plate and the border of the oval window.

Indeed, we may have these ankyloses combined with bands of adhe-

sions binding the membrana tympani and ossicles together, and hy-

Fig. 46.—Semilunar chalky deposit in front of the handle

of the mallet. (After Politzer.)

pertrophy and calcareous degeneration of the membrane of the round

window. The natural filaments and bridges of mucous membrane con-

necting the crura of the stirrup with the border of the oval foramen
(Fig. 47) favor the fixation of this bone when fibrous or calcareous

changes occur. Calcification or ossification may take place in the

C

Fig. 47.—Niche of the fenestra ovalis, ^vith the crura of the stapes,
in the normal ear of an adult. Net-work of bands extending from the
neck of the stapes to the walls of the niche, c, head of the stapes: s, s,-
crura of the stapes. (After Politzer.)

ligamentous ring of the stirrup, and bony union with the oval window
may result. Calcareous deposits have been found in the malleo-in-
eudal joint, and I have suspected that in patients of a uric-acid diath-
esis deposits of urate of soda might take place in these joints as well



92 SCLEEOTIC CATAHEH OF THE MIDDLE EAR.

as m other articulations. Richey believes sclerosis to be closely re-
lated to progressive arthritis deformans. In a conversation with Pro-
fessor Politzer upon this subject, the author asked him if he had ever
discovered such a deposit, but he replied that he had not, since, in
his method of preparing specimens, any evidence of such deposits
would be destroyed. Christopher J. Colles believes that a rheumatic,
gouty diathesis has undoubtedly much to do with the obstinate char-
acter of many cases of middle-ear trouble, especially the chronic mid-
dle-eax catarrh.

The Eustachian tube may participate in a diffuse form of this

inflammatory process and become stenosed, but it is often normally
permeable and even abnormally patulous.

Etiology.—The hypertrophic, or secretive, inflammation of the
middle ear predisposes to the adhesive or dry sclerotic form. The
latter is noticeably hereditary and can be often traced to the father

and his family or to the mother and hers. The brothers or sisters

are often more or less afflicted. General diseases that are destructive

of tissues and exhausting to the general strength promote this form
of middle-ear catarrh. Chronic catarrh of the nose and throat and

excessive indulgence in alcohol and tobacco-smoking bear a close

causative relation to sclerosis. Yet the author cannot place the em-
phasis on smoking that some authors do, since he has seen the worst

examples of this disease in both women and men who were not at

all addicted to the use of tobacco.

The hypertrophic form might be spoken of as a disease of child-

hood, during which it is very common; but sclerosis is a disease of

middle and old age. In my experience it nearly always is seen in

persons over 30 years of age, rarely in those younger, and mostly in

those much older. It generally affects both ears, and, although

patients in the early stage often aver that only one ear is troublesome,

the surgeon should never fail to examine both—and the naso-pharynx

as well.

Symptomatology.—Tinnitus aurium constitutes the most dis-

tressing symptom. Patients often declare that if the noises only can

be conquered they will be satisfied, whether their hearing can be im-

proved or not. These are variously described as high-pitched ring-

ing, like that produced by quinine or by boxing the ears; like roar-

ing or rushing of waters; chirping of crickets; hissing; the singing

of a tea-kettle; escaping steam; sighing of the winds, etc. The in-

tensity of the tinnitus is usually in proportion to the loss of hearing.
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until the miserable subject can hear little or nothing but the inter-

minable storm of confusing and crazing noises, compared to which the

clanging and crashing of the kettle-drums and cymbals in a Wagnerian

overture are a heavenly melody.

The suffering is increased by cold, wet, and windy weather; tak-

ing cold, alcoholic drinks, speaking or reading aloud, and anything

that produces excitement or depression of the strength or spirits.

Sometimes a startling loud sound rings out suddenly, without any

apparent cause, like a stroke from a hammer on a high-pitched bell;

then gradually it dies away until it is lost in the confusion of other

less intense subjective sounds. Often patients declare that the noises

are not in the ear itself, but refer them to the side of the head and

even to the occiput. Most frequently, however, the author has noticed

that they place the tips of their fingers over the hearing-centre in

the brain when locating the sounds outside of the ear. They some-
times believe it is possible for others to hear these noises if the ob-

server's ear were to be placed close to their own. I have known some
patients to insist that crickets or other creatures were in their ears,

and that they must be removed, when the sounds were entirely sub-

jective.

On the other hand, persons with discipline of mind and strong
will suppress mentally these besieging enemies of consecutive thought
and intelligent action until they are scarcely conscious of their pres-
ence while engaged in active occupations. But when the mind be-
comes disengaged for a time in a quiet place, or more especially when
there is occasion for listening intently to a speaker, the noises seem
to surge back into the presence of the conscious mind with furious
intensity. Very nervous individuals are so overwhelmed by this symp-
tom that they may succumb and part with their reason.

Severe or continuous pain is not a symptom of sclerosis, but sharp,
stinging pains lasting but a few -seconds or minutes are not uncom-
mon. Great sensitiveness to certain sounds and to concussions of the
air exists. The slamming of a door may be painful, owing to the noise-
or to the concussion, or both. With abnormal tension of the sound-
conducting apparatus and impaction of the foot-plate of the stirrupm the oval window, there is an increase of labyrinthal pressure and
more or less headache, vertigo, and sense of tightness or pressure in
the head, although the patient may not be able to particularize or
localize it unless he possesses a very observant mind.

The hearing is generally much worse in sclerosis than in hyper-
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trophic catarrh, and shows less yariation either with or without treat-

ment. The hearing may vary during the day. One individual hears
better in the morning and worse in the evening. Another hears
Letter until, perhaps, 4 o'clock in the afternoon, when the hearing
l)eeomes dull, to remain so the rest of the evening. Another hears
worse in the morning until he has his breakfast and boards the train

for the city, when the jar of the car appears to produce a commotion
in his ears, his Eustachian tubes open to the admission of air to the

tympanic cavities, and at once he hears better and experiences a sense

of clearness and relief in his ears. In the noise he hears better, even

better in some instances than those with normal hearing. A locomo-

tive engineer under my care said he could hear better than his com-

panions when his engine was in motion, and that his employers, for

whom he had worked several years, did not suspect his impairment of

hearing. He managed to give them no opportunity of conversing

with him except in a noise. The vibrations of his engine communi-

cated motion to his conducting apparatus, which then conveyed sound-

waves that were too feeble of themselves to institute these movements.

Another interesting fact has come under my observation. A
long-standing catarrh of one ear had so impaired its usefulness that

the patient did not consciously depend upon it. The better ear had

lost its usefulness through an attack of epidemic influenza, when the

patient was obliged again to depend on the previously worse
.
ear.

Then it was found that, although sounds could be distinguished in it,

they could not be understood. Words could be heard, but not in-

terpreted, on account of long disuse of the organ. It became neces-

sary to practice with the various words in common use until they

could be distinguished from each other and correctly interpreted.

The process was comparable to learning a new language, but it was

accomplished.

In this case the sounds of the C and C forks, 128 and 256 vibra-

tions, were perceived by air and bone conduction at the correct pitch

by both ears. The C" and C", 512 and 1024 vibrations, were always

heard at the proper pitch with the right ear, and by bone with the

left ear; but by air with the left they were perceived as a half-tone

above the real pitch. Fork C"", 2048 vibrations, was heard with each

ear faintly, when almost touching the mouth of the meatus, but not

by bone conduction with either ear. The patient distinguished with

difficulty between this fork and the stibjective ringing, wliich was

of the same pitch.
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The hearing for speech is the most affected^, while hearing for

music, etc., may remain fair. The musical composer, Emerson, was

afflicted with greatly impaired hearing for speech; but he mastered

the trying requirements of a great musical conductor. Hearing bet-

ter in a noise, paracusis Willisii, is characteristic of this form of ear

disease. By the simple expedient of causing sound-vibrations in the

air by means of such a device as an electric hammer, or an electric

bell with the gong removed, or a spring and ratchet in an electric

motor or fan, one with this form of deafness Avill be able to conduct

a business conversation when otherwise he could not without a con-

versation-tube or horn. It is not, however, the commotion of the air

produced by the fan-wings that aids hearing, but the sound-waves

that keep the drum-membrane and ossicles in vibration.

Bone-conduction is not so likely to be normal in this as in the

hypertrophic process. It is often much diminished or altogether ab-

sent for the highest and lowest notes. But it should not be forgotten

that bone-conduction begins to show reduction after the thirtieth

year. The hearing for the highest tones and the very low notes is

diminished or lost in the order named. Certain notes in the medium
register may also be unperceived, which indicates labyrinthal im-
plication.

Diagnosis.—The appearances of the drum-head vary greatly.

There are thickening and retraction of the membrane (Figs. 48 and
49 and Plate I) with foreshortening of the mallet-handle in some cases
(Fig. 45), while in others there is atrophy with chalky deposits, or, in
other instances, a membrane of quite normal appearance. The ad-
hesive process may be confined to circumscribed areas on the surface
of tbe inner tympanic wall which inspection does not reveal. The
Eustachian tubes may have been involved during the early stages, while
later in the history of the disease they may be freely permeable. The
massage otoscope will show any adhesion of the membrane to the inner
wall (Fig. 50) and the amount of mobility that the mallet may have
lost. It will also reveal bands of adhesion that may exist superficially
behind the drum-membrane if the latter is pressed by the air inward
so as to lie against and embrace these bands. When there is normal
freedom of motion of the hammer during the massage, it is certain
that its articulation with the anvil and the articulation of the latter
with the stirrup cannot be, ankylosed; but the stirrup may be an-
kylosed m the oval foramen. In such cases, with a normal-looking
drum-head, one must be very guarded in liis prognosis, for they are
sometimes intractable and hopeless.
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Prognosis.—From what has been said it will be naturally in-

ferred that brilliant results may not be expected from treatment in
a large proportion of cases of sclerosis of the middle ear. The out-
look will be more favorable if the disease is not of long standing, if

tinnitus is either absent or only an occasional symptom, if the hear-

Fig. 48.—Marked retraction of the drum-head. (After Politzer.)

ing is not seriously impaired, if bone-conduction is normal, and if

treatment produce a decided amelioration of the symptoms. The

reverse of these circumstances renders the prognosis unfavorable.

Age, general health, sanitary surroundings, personal habits, heredity,

and occupation must also enter into the account.

Fig. 49.—Circumscribed depressions in the anterior-inferior quadrant

of the left drum-head. (After Politzer.)

Treatment.—We can hardly speak of treatment in this form of

middle-ear catarrh as being generally curative. We must candidly

admit that in otology, as well as in other branches of medicine, there

are maladies that sometimes baffle the most skillfiil practice of our

art All that we can hope to accomplish is to stay the progress of a

persistent process. A patient under my treatment at the present tune-
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.said, when informed that lie had Inpns: "Then I will have nothing

done." I replied: "If a wolf were biting you, would you not want

me to take him oft'?" So in the case of sclerosis; it is our duty to

interpose every possible obstacle to the development and jirogress of

the pathological process that is attended with such distressing and
deplorable results. If no more can be accomplished than to relieve

the never-ending din of harassing noises that incessantly bombard the

brain, it is worth the while. This confusing strife of discordant

sounds, this concentration of all the overtones in nature focused on a

sensitive being almost deprived of normal, intelligible, sweet-toned

sounds, often test the tension of the mind to the breaking-point.

The most common and simple treatment is the injection of air;

but, in order to accomplish enough movement in the membrane and
ossicles to stretch or break bands of adhesions and to overcome anky-

Fig. 50.—Circumscribed adhesion of the membrana tympani to the
promontory underneath the handle of the mallet, a,

point of adhesion. (After Politzer.)

losis, more force must be applied than is recommended in the simple
hypertrophic catarrh. While the latter may require with a patulous
tube no more than an atmosphere, or 15 pounds, or less, we have em-
ployed 60 pounds and even more pressure without producing much
impression on these old, hardened, thickened, leathery drum-heads
This IS not mentioned as an intimation to the unpracticed that they
should use so much pressure, but 30 pounds' pressure is often requiredm this affection to produce any motion in the ossicles. Wlirdemann
ach^cates similar treatment, with the air-regulator. When the foot-
plate of the s irrup is not ankylosed, some transitory giddiness maybe occasioned by this pressure, but in case it is immovable we cannotlook for diz.,ness to occur from inflation. If we can obtain sufficientmovement in the stirrup to produce momentary vertigo it brightenhe outlook for it probably indicates that bony union has nottaken place between the base of the stirrup and the border of the o •
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foramen. If inflation and massage are followed by an amelioration of

the symptoms, improved hearing, abatement of the tinnitus, relief of

a sense of pressure, and a feeling of clearness in the head, then the

prospect is encouraging. If a few weeks of daily treatment should

make no perceptible impression of any kind, the opposite is true. But

the massage treatment on alternate days is a most important auxiliary

to politzerization, and we can now profitably enter into its detail.

The author's massage otoscope (Fig. 8) possesses some advantages

over others. As compared with Siegle's pneumatic speculum, the au-

thor's otoscope is (1) self-illuminating, not requiring the aid of a hand-

mirror or forehead-mirror, the light being accurately focused on the

drum-head; (2) it affords a magnified view of the field; (3) it can be

operated in a smaller canal than will admit the speculum; (4) the

bright reflection of light into one's eye by the glass of the speculum,

the black background of which converts the glass into a mirror, is

avoided in the otoscope by the proper and unvarying relations and

the color of its various parts. The directions for manipulating this

instrument are given in Chapter II.

By alternately rarefying and condensing the air in the auditory

meatus the amount of mobility in the drum-head and the chain of

bones may be determined under brilliant illumination and a magni-

fied view. If ankylosis of the joints of the ossicles, or if bands of ad-

hesions between the bones and the walls of the tympanum exist, the

handle of the malleus will be seen to be impeded in its movements, or

it may remain fixed, while the membrane about it may be quite

flaccid, and respond to the rarefaction of air by bulging outward about

the mallet-handle (Fig. 41). When the membrane is greatly thick-

ened in patches or contains calcareous deposits, these portions will

be seen to resist the action of the vibrating column of air, while nor-

mal parts and areas of thin, cicatricial tissue that indicate the loca-

tions of former perforations may respond readily to the experiment.

In cases where the drum-head is very thick, or where the ossicles are

bound down by adhesions to the walls of the tympanum, no per-

ceptible movement may be obtained at first, but decided improvement

often follows a persistent use of the pneumatic treatment.

In obstinate cases the progress may be hastened by making press-

ure directly upon the processus brevis by means of a probe covered

with a soft-rubber tip or Luceb's pressure-probe. Stifl;ness in the pints

may be overcome in this way so as to facilitate- the action of the

otoscope One should press gently on the process until the handle
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}uoves, then reticact the probe until the malleus resumes its former
position, press again, and so repeat the movement three or four times.

Then the pneumatic principle of the otoscope should he applied until

one is satisfied that the advantage gained will not he lost. The
mallet should be moved until the patient experiences a sensation of
movement or sound. The utility of passive motion, or massage, in
the treatment of stiff joints and atrophied tissues is well recognized
in general surgery. The application of the same principle to the
same conditions in aural surgery is also attended with beneficial re-
sults. Chajles Delstanche, of Brussels, has also devised an excellent
massage instrument.

The pressure-probe which I devised in 1886, and which was men-
tioned at the meeting of the American Medical Association in 1888,
has been superseded by a much better one (Fig. 51) devised by my
good friend Professor LuciB, of Berlin. It consists of a delicate shank
set parallel to its hollow handle by a right-angle deviation, so as to

Fig. 51.—Lucas's pressure-probe.

bring the operator's fingers out of the tield of vision. The distal ex-
tremity terminates in a cup lined vrith soft fibre that fits over the
short process of the mallet. The handle contains a delicate spiral
spring snrronnding the pro.ximal end of the shank so that pressnreon the short process and release of pressnre shonld produce a rebound
01 to-and-fro excursion of the hammer-handle without removino- theup from the process. This method is painful and causes .congest on

he hne of the short process is the most effective on the stirrup Ifreatment by inflation and massage produce redness along the maUeIe..us of vessels extending over the greater part of the merb na(laccda, It should not be used further for that treatment
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"ccinestlay, and Pnday, always preceding the ear treatment „-iii n
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intervening days the massage otoscope is used sufficiently to obtain

as nearly as possible the normal mobility of the ossicles, or until the

hypera?mia, mentioned before, is produced. On the second or third

week the treatments are gradually separated by intervals of two, three,

or four days. The lavolin conduces to the softening and rendering

pliable the adventitious tissues in the middle ear. When stimulation

is desired, or the patient or surgeon is in doubt as to the entrance of

the jet of lavolin into the tympanic cavity, 6 or 10 drops of sulphuric

ether added to the lavolin in the sponges contained in the inflator will

produce stimulation and a sensation of coolness foUoAved by a glow of

warmth in the ear, thus demonstrating its presence in the tympanic

cavity. Eichey advocates the iodine-vapor inflations and iodized cot-

ton in the external canal. Dundas Grant uses a self-inflator charged

with chloroform.

If it should be desirable to produce the effect of camphor-men-

thol on the lining membrane of the tympanic walls without carrying

a perceptible amount of the menstruum into the cavity, this can be

accomplished by substituting the dilator (Fig. 19) for the inflator,

with a 3-per-cent. solution of camphor-menthol in lavolin. For the

physiological action of camphor-menthol see Chapter XVIII. It is

but proper to remark that the beneficial results sometimes afforded

by this method are even more surprising to the surgeon than to the

patient.

Formerly the author followed in the footsteps of his predecessors

in the employment of fumes from resublimed iodine crystals with

which to douche the middle ear, but so little perceptible good and so

much irritation attended its use that it has had little place for this

purpose in his practice for a number of years. Pilocarpine hydro-

chlorate, in 1- and 2-per-cent. solutions, is much used for injections

into the' middle ear through the catheter. Generally 6 to 10 drops

of the weaker solutions are injected three times a week for four or

six weeks. The medicine and catheter must be sterilized, and used

while warm. These injections are best alternated «ith the massage

treatment The author has tried solutions of citrate of lithia, a very

soluble form, by injections through the Eustachian tube, in the hope

that if deposits of urate of sodium were present in certain gouty pa-

tients and if the ankylosis of the ossicles were due to tlie presence

of this deposit as in other joints of the same individuals, it miglit bo

dissolved out. Carbonate of lithia is known to accomplish similar

resitlts. The effect was nil.
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A considerable variety of other solutions and volatile medicaments

have been projected into the middle ear for the relief of sclerosis, but

it woiild be a ^vaste of time and space to enumerate most of them.

Many are inert and others are positively harmful. The injection of

fluids through the Eustachian catheter and tube is attended with irri-

tation of the tube and tympanum unless accomplished by exception-

ally skillful and gentle hands—and no others should attempt it. Pos-

sibly a little tympanic irritation may prove beneficial, but the prol>

abilities are in favor of its proving harmful. If hyperemia is desired

it can more easily and safely be produced by the prolonged use of

the massage otoscope and Lucre's pressure-probe. The Yalsalvan

method produces congestion of the tympanic tissiies, and for that

reason patients ought not to be taught or allowed to practice it. They
receive a certain amount of temporary relief; consequently they prac-

tice it not once or twice a day, but repeatedly, many times a day, until

the membrana tympani loses its tension, becomes relaxed and re-

tracted, and no more relief is had. Such a case is now under ob-

servation. He began practicing autoinflation ten years before coming
under my care. He was advised by a prominent aurist to practice the

Yalsalvan experiment, and he has grown progressively worse during
all that time. It is an interesting incident, which should serve as a

warning, that he had been under the care of three aural surgeons,

two of whom are eminent, without the fact of his being addicted to

this habit being disclosed. This is only one example of numerous
instances which coidd be cited as illustrating the unwisdom of placing
in the hands of patients methods for self treatment that are likely to

result in more harm than good. The sole fact that the patient was
worse after ten years of 'autoinflation is not mentioned as proof that
the retrogression was due to the practice. The opinion is based on
the results of studies of these cases, the details of which cannot be in-
cori)orated with this observation.

The use of the phonograph, vibrometer, ajul other expensive in-
struments that produce sound-waves of speech, or musical vibrations
that are conveyed to the ears by rubber tubes inserted into the ex-
ternal canals, have been much vaunted by ill-advised laymen; but
experimental investigation only confirms what a familiarity with the
principles involved presages: their utter inutility. During a discus-
sion of this subject at the meeting of the First Pan-American Medical
Congress, the otologists present, including the distinguished Professor
Pohtzer, concurred in tliese eouclusions quite generally.
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It IS worthy of attention that the treatment with the improved
mflator filters all the air and fluids hefore they reach the ear. All
are forced through the finest quality of medicated sponges, which
offer a resistance to the air-current of about four pounds. This fact
should be given proper consideration in every treatment, and all the
instruments must be kept scrupulously clean and disinfected in order
not to commit the unpardonable sin of infecting a patient. A 5-per-
eent. solution of carbolic acid is best for this purpose.

Massage of the external meatus has been a part of the author's
treatment for a considerable time, although he has refrained from
mentioning the method until convinced of its undoubted value. After
observing the beneficial effects of massage on other organs it oc-

curred to me to try the effect of the application of the same prin-

ciples to the external auditory canal in the atrophic condition accom-
panying sclerosis. The result was not only that patients experienced

a sensation of relief and freedom from itching, but the middle ear

appeared to make better progress than when the massage was omitted.

The method pursued is as follows: Cotton is twisted quite firmly

on the slender silver holder (Fig. 9) so that it will not easily slip off:

this is smeared with vaseliu or a 5-grain yellow-oxide-of-mercury oint-

ment made with vaselin; then the anointed cotton is rubbed or

stroked upon the canal-walls in a circular direction while the holder

is rotated on its axis in the direction that Avill prevent the cotton from

becoming disengaged. This friction is continued only long enough

to thoroughly cleanse the skin and stimulate the circulation. The

ceruminous glands, which are generally in an atrophied state in this

disease, are aroused into greater activity. The skin, which is dry,

scaly, and often eczematous, assumes a healthier appearance, and the

effect upon the process of nutrition does not appear to be confined to

the external canal, but seems to extend to the tympanic cavity.

Care must be taken to avoid touching or irritating the drum-head,

and the cotton must not be allowed to slide off the end of the holder so

as to allow the latter to abrade the skin. The author has not seen

this method pursued or suggested by others, yet experience deprives

him of the temerity to advance the claim to originality or priority.

How long shall treatment be given? Only so long as improve-

ment continues. If treatment is protracted much beyond the time in-

dicated, it may be followed by an actual retrogression. Too mucli

treatment is pernicious. When improvement takes place and a state

is reached in which the benefit remains stationary, despite all efforts
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for a reasonable time, then treatment had best cease. The patient

should be discharged with proper instructions for the care of himself,

and for his return should he begin to lose the gain already made. In-

deed, these unfortunates must be gently, but candidly, informed that,

so long as life's burden bears upon them, just so long they will suffer

the necessity of repeating their journeys to the aurist whenever

relapses occur. The invariable question "How long must I be

treated?" every otologist has to answer. The average length of time

required varies from one to three months. Often the patient will

remark that his head feels clearer and the noises have diminished or

changed in character, which are favorable indications. If but one ear

is affected, its early treatment may prevent the other from following in

the same route. Or if both are affected, if they have not become too

seriously involved, we may be able to arrest the progress of the dis-

ease and preserve, if not improve, the present state of hearing.

The apjDlication of the faradic current for ten minutes at a time

daily for several weeks has appeared to exert a beneficial effect in

certain cases. I have designed electrodes (Fig. 77) adapted to the con-

centration of the current in the ears, because the older ones diffused

the electricity over the side of the head. The tips of the chamois-

covered electrodes are wet and covered with a little moistened cotton,

inserted into the auditory canals, and buckled in place. Then the

cables connecting the electrodes with, the battery are attached. In
this manner the patient is relieved of the tiresome holding of the

electrodes in place. However, we do not attach great importance to

electricity in this disease.



CHAPTEE X.

DISEASES OF THE MIDDLE EAR, CONTINUED.

Opehative Treatment of Tympanic Sclerosis.

The author has devised an ossicle-vibrator (Fig. 52) for the pur-
pose of breaking up adhesions in the middle ear and ankylosis of the
ossicles. It consists of a shaft of steel armed with two little levers at

the distal end, and fashioned at the proximal extremity to fit into the
angular handle of the middle-ear instruments. It is used in the fol-

lowing manner: An incision is made through the drum-head close

to the anterior border of the hammei'-handle and parallel with it from
the short process to its tip under cocaine anaesthesia. Then the end
lever, which is curved for the purpose, is carried through this slit and
behind the mallet, when the handle falls between the two little levers.

^^m^mi^mmmm=im//fm///m/////^^

Fig. 52.—Tlie author's o.s.sicle-viliiator.

They are then slipped along upward, embracing the handle, until the

stronger part of the bone is reached and the levers fit the handle some-

^\'hat closely. Now the retracted hammer-handle is slowly and very

gently drawn upon until it is felt to move, or until the adhesions are

felt to give way, and to the extent of bringing tbe liandle to its nor-

mal position. The gentlest care must be taken or the adhesions may

give way very suddenly witli a jerk and the mallet might possibly be

dislocated, or the handle might be fractured, especially if the instru-

ment were allowed to slide downward upon the weaker portion of the

handle. We have not known these accidents to attend the use of

my instrument, but one can conceive that they are within the range

of ]30ssibilities. Again, a patient has become pale just as the adhe-

sions yielded to the traction, and nearly fainted. This was probaljly

due to tbe disturbance of tlie intralabyrinthal fiuid as exaggerated

(104)
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motion was effected in the stirnip. Some most remarkably beneficial

results have followed the use of this simple method of mobilization of

the ossicles. Ko harm has been knoAvn from it. After making the

incision and before introducing the vibrator, it conduces to the com-

foi-t of the patient to instill a few warm drops of an 8-per-cent.

cocaine or eucaine solution.

Incision of the posterior fold of the drum-head is indicated when

there is a great sinking inward of the membrane, with foreshortening

of the mallet-handle, and exaggerated prominence of the short process,

with a stretched appearance of the membrane about it. This condi-

tion, associated with serious impairment of hearing, and head noises

that are unimproved by the treatment already detailed, calls for this

simple operation. The section is best made about midway in the folds

(Fig. 53) and the knife (Fig. 57, No. 2) is made to cut from above

Fig. 53.—Section of the posterior fold of the membrana tynipani.

(After Politzer.)

downward, with care that it is not carried deeper than is required to

sever the fold. Otherwise the chorda tympani (Fig. 54) may be

severed, producing paralysis of taste. Although the author has made
such sections frequently, he has never known this to follow, but such
results are reported. Patients generally observe a sense of relief from
pressure, clearness in the head, diminution of subjective noises, and
sometimes improvement in the hearing. In the class of cases in which
we liave mostly practiced this operation we liave not been able to fol-

low up the results for years, but have known the benefit in a few to

persist for several years. In others of a worse type tlie improvement
lias been transient.

Multiple incisions of the drum-head iiave proven beneficial in
some instances. In 1886 the author reported the results of a series of
cases to the meeting of the American Medical Association, from which
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^ye quote: "For the purpose of making a crucial test of the efficacy
of this procedure, the writer has made it the last resort in those that
afforded no real hope for relief from any other treatment. Per-
haps the propriety of operating on those patients that seemed to
promise no results might be questioned, were it not for the fact that
in nearly all of them there was an unexpected improvement and that
no unfortunate consequences followed the operation. The cases
chosen to operate on were far more hopeless than those with chronic
suppurative inflammation. The consideration that the former respond
so little to our efforts, while the latter are so amenahle to treatment

(I a
I

I I

Fig. 54.—Internal surface of the left luembrana tympani. a, head of

the malleus; neck of the malleus; c, tendon of the musculus tensor

tympani and anterior fold of the menibrana tympani; d, inferior extremity

of the handle of the malleus; e, anterior portion of the membrana tym-

pani; /, chorda tympani and posterior fold of the membrana tympani; g,

incus; h, short process of the incus; i, long process of the incus. (After

Politzer.)

with inflations, cleansing, peroxide of hydrogen, boric acid, bichloride

of mercury, etc., with the result of not only arresting the disease, but

of improving the hearing, has led me to seriously reflect upon the

advisability of establishing the suppurative process in sclerotic inflam-

mation of the middle ear. In three cases only in my practice has this

condition followed the procedure under discussion, and the results

in the series of cases reported were satisfactory, especially when it is
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considered that they were the most unpromising and had proven the

most intractable to the nsnal methods of treatment. But, as re-

marked above, this experimental work, Avhich was carried out mostly

in dispensary practice, did not afford opportunities to follow up the

results for a number of consecutive years. The simple incision, of

course, closed in a few days, but the tension of the drum-head appar-

ently was restored to more nearly the normal." At a recent time

(April, 1898) one of these cases came under my observation again,

showing that the really brilliant results obtained by this method

twelve years ago have persisted to the present.

Another method that the writer has since pursued with consider-

able success was the excision of areas of the drum-head, usually tri-

angular in shape (Fig. 55). Under cocaine triangular flaps were made

with the apex above, then the attached base was severed, removing

Fig. 55.—Triangular resection of the drum-head. (After Politzer.)

this piece of the membrane entirely. It was sometimes easiest, after

incising the two sides of the triangle, to grasp the apex with delicate

forceps in one hand while the base incision was made with the other.

The improvement in some patients in whom there was no labyrinthal

disease was very gratifying, and in private patients the possibility of

maintaining the aperture for a considerable time Avas demonstrated.
In one instance it had remained open a year and a half when the

patient removed from the State. A peculiar experience Avas had with
the other ear. The first operation afforded so much improvement
that he requested that the same operation be performed on his right
ear. It was done, and a slight, muco-purulent discharge followed, but
soon ceased. While the discharge lasted, the hearing was consider-
ably improved and the tinnitus relieved. After the discharge ceased
the hearing began to diminish, when he expressed regret that the ear
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luul not continued moist. Tins led me to anoint it with warm, pure
vaselm, but when it was removed a few days afterward the very laro-e
perforation was entirely closed with cicatricial tissue.

The removal of sections of the drum-membrane may prove other-
wise advantageous. It affords accessibility to the tympanic cavity for
the instillation of various remedies and the destruction of the adhe-
sions, and it reveals whether the entire resection of the drum-head
would improve the hearing. In case the membrane is so thickened
and sclerosed and infiltrated with calcareous deposits as to preclude
the possibility of its responding to any except extraordinary sound-
waves, and the labyrinth is not involved, the opening of a window
in the drum-head will admit sound to the stirrup and to the round
window and prove whether the entire absence of the membrane would
prove remedial. If the adhesive process has not ankylosed the stirrup
in the oval windo\v nor invaded the round window, vibrations can
reach the labyrinth if the barrier to their admission be removed. The
Avriter has employed this test to determine whether excision of the
entire drum-head would afford successful results.

Division of the tensor tympani tendon is not much in favor among
x4merican aurists. The indications for it are not very clearly defined,

and the appearances that suggest the shortening of this muscle—re-

traction of the membrana tympani and foreshortening of the mallet-

handle—are also just as characteristic of the presence of membranous
folds and bands of adhesion. The results of tenotomy have been either -

so unsatisfactory or so positively detrimental that the operation is not

encouraging. Greene and Poraeroy operate preferably witli a blunt-

pointed knife curved on the flat to sever the tensor tympani.

EXCISION OF THE MEMBRANA TYMPANI AND OSSICLES.

This operation for sclerosis is a subject concerning which tliere

is probably less unanimity of opinion among otologists than upon any

other. While a few American aurists, especially Burnett, Sexton,

Blake, and Jack, have been enthusiastic advocates of the operation,

and some others have followed their lead for a time, the majority ap-

pear to have receded to a more conservative position. At the meet-

ing of the section of Otology at the Tenth International Medical

Congress in Berlin in 1890 the Continental leaders in this specialty

expressed themselves in very conservative terms on the subject. Sev-

eral years ago the writer, through the columns of the Journal of the

American Medical Association, invited all who had performed this
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operation to commmiicate the results to him for the purpose of pub-

lishing a collection of experiences that would afford a just estimate of

the average value of tliis operation. The responses Avere so few and

so unsatisfactory as to force the conclusion that the operation Avas

either little practiced or was disappointing. There is probahly little

or no diversity of opinion concerning the utility of the operation in

suppuration of the middle ear, especially when there is ossicular

necrosis; hut as practiced for sclerosis there has been so much division

of opinion and sad, disappointing experiences reported during the

past ten years that candor requires that the subject be treated with

reference to the ill as well as the good results. A number of cases-

have been under my observation upon Avhom the operation has been

performed by surgeons both East and West, with the effects of .pro-

ducing a suppuration of the middle ear, destroying the hearing, ap-

parently, intensifying the noises, and producing more or less vertigo.

The Avriter has had under treatment a physician from a far-western

State Avhose ossicles were removed from one ear by a noted aural

surgeon several years ago. All the ill results enumerated followed

the operation, and, although the hearing Avas tAvo inches for the Avatch

before the operation, that ear has been totally deaf ever since, and

the opposite ear has seriously deteriorated. This is a fair type of

numerous similar instances that have come to my personal knoAvl-

edge, and under the observation of other physicians who have been

kind enough to report them to me.

Out of six cases operated upon by a young aurist, and reported

by him at a recent meeting of AVestern specialists, the results were

unfortunate in four. In one under observation at the present time-

(August, 1898) the operation Avas followed by total deafness, sanguino-

purulent discharge, and facial paralysis that treatment has failed to

benefit.

B. M. Behrens {Internalional Medical Magazine, May, 1897) re-

ports his experience as follows: "Up to the present time the radical

operation of removing the drum-head and malleus has been performed
on 34 cases, of which 30 have given very little improvement or none-

Avhatever."

Wiirfiemann had the courage to report several similar results at

the meeting of the American Medical Association in 1892. It is

worthy of mention that nearly all of these unfortunate cases Avere

operated upon by specialists in eye and ear diseases; so that the-

results cauuot be attributed to a want of familiarity with the subject..
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It IS not our purpose to inveigh against this procedure as an opera-
tion, but to emphasize the necessity not only of tlie utmost precision
and gentleness in operating, but also the most painstaking prelimi-
nary examination and experiments to detennine the possibility or
otherwise of beneficial results. For example, if the hearin-tests
demonstrate that the labyrinth is involved in the disease, the inutility
of the operation is established. If no improvement follow a resection
of a portion of the drum-head so as to admit sound-waves to the
fenestra leading to the internal ear,, no help can be expected from
excision of the whole membrane. We do not lose sight of the fact
that, by removing the drum-membrane and the two larger ossicles,
we are afforded access to the stirrup so as to mobilize it. Some ad-
vantage certainly is to be conceded to this measure, although mo-
bilization of the stirrup is not as simple an act as one might believe.
Even with every vestige of the membrane removed, the stirrup is

situated so high that a good view of it is difficult to obtain, and it

is easy to dislocate when it is not ankylosed.

OPERATION FOR EXCISION OF THE OSSICLES.

The ear should be prepared by syringing with a warm solution
of bichloride of mercury, 1 to 1000, and the instruments should be
immersed for three minutes in boiling soda-water. For several years

past the author has used ether to the exclusion of chloroform, in-

structing the anassthetizer to administer only so much as is absolutely

necessary to secure quiet and freedom from suffering. Cocaine anges-

thesia is not as effective as ether. After removing debris of any nature

from the canal, it is dried and closed with absorbent cotton until the

operation commences. If ether is used, the patient must occupy a

recumbent position. We have found it convenient to use tables of

sufficient height to bring the patient's ear opposite the eyes of the

operator while the latter is sitting (Fig. 95). A brilliant illumination

is needed. We have used mostly the Argand gas-lamp and light-

condenser (Fig. 5) or the sixty-candle-power incandescent gas-burner.

One will have a clearer view of the field of operation if the room is

darkened so that no light penetrates the operator's eye except that

reflected from the ear-cavity.

The instruments necessary (Fig. 56) are a paracentesis-kuife (No.

2); a blunt-pointed bistoury (No. 1); two angular knives, right and

left (Nos. 4 and 5); two ossick'-liooks, right and left (Fig. 57): a
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pincette (Fig. 58); a dozen slender cotton-carriers armed with cotton;

a quart of hot, sterilized water, and a syringe.

The operation proceeds as follows: The drum-head is incised

with knife No. 2 near the periphery, behind the short process of the

mallet. Into this opening the blunt-pointed knife (No. 1) is inserted

Fig. 56.—Middle-ear instruments and handle.

and carried first below, then sweeping the lower and the anterior

attachments imtil the roof is reached; then this attachment is severed

until the whole circular incision is completed, ending at the first

entrance. The knife is best carried first from above downward, for

the reason that less hcemorrhage is likely to obstruct the view than
if the more vascular membrana flaccida were first cut. There is less

hfemorrhage also if the knife is kept a little way from the periphery

Fig. 57.—The author's ossicle-hook.

of the membrane. Now the angular knife is used to separate the
articulation of the anvil and stirrup (Fig. 59). The anvil is extracted
by aid of the hooked probe, and the attachments of the mallet are
tlicn divided, when it is brought away with the pincette. Stacke de-
taches the auricle and removes the integumentary canal first.

The operation is a very short one, requiring but a few minutes
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ordinarily jt there is not nuicli Jia^uiorrhage or if tlie adhesions are
not embarrassing. Eapid nse of the cotton-carriers, which should be
kept prepared by a nnrse, M ill keep the field quite clear; but in ease
of considerable bleeding the syringe and quite hot, sterilized water
can be brought into requisition. It is difficult to avoid severing the
chorda tympani in this operation, but the resulting paralysis of taste
is of short duration. The ear-cavity should be dried after bleeding
has ceased, covered with a layer of aristol from the small powder°
blower (Fig. 34), and the canal closed with iodoform gauze. While
there is considerable reaction in some cases, followed by discharges of
a muco-pundent cJiaracter, in others there is little or no disturbance.
The patient should be kept quiet, and his diet restricted until healing

Fig. 58.—Politzer's pincette.

takes place. By properly restricting the diet, both before and after the

operation, there is less tendency to regeneration of the drum-head.

The latter occurrence is quite frequent. In the case of the physician

just spoken of there is a false drum-head which we have not removed^

for the reason that no possible good could come of it.

In another case of a very robust man from Kansas the writer

removed the third adventitious membrana tympani, at his request.

In the spring of 1893 a surgeon had removed his drum-head and

mallet. In seven days after the operation he says the drum-head had

been reproduced. This was removed, and in seven days more tlie sur-

geon said that another had closed the tympanum. A third operation

was had, and in fourteen days anotlicr drum-head liad formed. Two.
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years afterward the patient came to me with the request that this

remaining fourth drum-head with which nature had supplied him

be removed. He su.ffered from great tinnitus and uncomfortable

sensations of pressure, etc. Examination revealed labyrinthal involve-

ment and the procedure was advised against. But, notwithstanding

the assurance that no improvement was to be expected, the patient

insisted upon the operation, with the hope that it might afford some

relief to the tinnitus and pressure-symptoms. Therefore I removed

the drum-membrane and anvil at the Post-graduate Medical School

and Hospital, June 21, 1895, and cauterized the periphery of the

Fig. 59.—^Vertical section of the external meatus, membrana tympani,
and tympanic cavity, a, cellular spaces in the superior wall of the meatus
connected with the middle ear; 6, roof of the tympanic cavity; c, inferior
wall; a, tympanic cavity; e, membrana tympani; /, head of the malleus;
(J, handle of the malleus; 7i, incus; i, stapes; k, Fallopian canal; I, fossa
jugularis; m, apertures of glands in the external meatus. (After Politzer.)

drum-head so as to completely destroy the whole circular attachment.
A few days afterward I found the stirrup dislocated, and removed it.

No unfavorable symptoms followed; the membrane has not been re-
produced, and the slight discharge following the operation soon ceased.
The ear has remained in good condition ever since, but, although the
patient imagined himself better, I could discern no improvement.
The tinnitus and other symptoms were neither removed nor consid-
erably improved. The patient thought he could hear, but accurate
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tests proved the contrary. This case is instructive in showing that
thorough electrocauterizing the peripheral attachment of the mem-
brane will prevent its regeneration. We do not often employ this
cautery in the ear on account of the great heat generated in such a
minute inclosed space, but the chromic acid has too superficial an
effect to accomplish the purpose.

The reference to these unfavorable cases,—and I might cite others
who have come under my care, one of whom is the most distinguished
of American editors,—is not for the purpose of condemning the

operation itself, for I believe that these unfortunate results are at-

tributable either to an unwise selection of cases or to unforeseen acci-

dents attending the operation. For example: Why should two inches

of hearing for the watch be exchanged for total deafness, vertigo, etc.?

What could have happened to cause destruction of the facial nerve?

The results point toward an injury to at least one of the fenestra

opening into the labyrinth. But the reverse of this picture presents

some excellent and even brilliant results. Some cases that have proved

intractable to the usual measures have yielded to this; but these are

the ones in which the labyrinth has not been involved, and the adhe-

sive process has not destroyed the usefulness of the stirrup and the

membrane of the round window, and in which excision of a small

section of the membrana tympani would demonstrate the possibilities

of the operation. Barclay, Sexton, Burnett, Blake, and Jack favor

excision of the ossicles. Gleason (Atlantic Medical Monthly, March

23, 1895) severs the incudo-stapedial articulation to improve hearing

in sclerosis.

Mobilization of the stirrup has been practiced with favorable

results, especially by Jack; but the crura of the stirrup are so exceed-

ingly delicate and fragile that they are quite likely to break on apply-

ing side-pressure to them or on traction with the hook. This ma-

neuvre is not in favor with otologists generally. After the membrana

tympani has been removed for sclerosis the conditions are most favor-

able for mobilization. The probe can then be introduced alongside

the stirrup and pressure exerted in all directions to break up adhesions

and effect mobility. The hook can then be engaged in the apex of

the converging legs of the bonelet and drawn upon until slight motion

is had. But if the adhesion give way suddenly, the stirrup will be

dislodged or extracted unless great care is exercised.

Excision of the ossicles for persistent suppuratiori is a common

practice, especially in the case of caries and necrosis of these bones
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or of the walls of the tympanic cavity. Great cleanliness must pre-

cede these operations, which can more easily be accomplished under

eneaine or a 20-per-cent. solution of cocaine than in dry catarrh.

The writer has often operated under these anaesthetics without any

difficulty, especially when the patients were possessed of considerable

self-control. The same instruments and methods are employed as in

the operation for sclerosis. If much curetting of the bone is neces-

sary, a general anaesthetic (ether) had better be used.

Out of twenty-two cases of stapedectomy reported by Blake there

was only one improvement, and in this the fixation of the stapes was

not complete. Some became worse after the operation, both as to

hearing and tinnitus. In five cases vertigo came on and persisted.

Stapedectomy is now disapproved of by Blake, Cozzolino, and Gelle.



CHAPTEE XI.

DISEASES OF THE MIDDLE EAR, CONTINUED.

Chronic Suppueatite Inflammation of the Middle Ear.

Synonym.—Chronic suppurative tympanitis.

This is a common sequel of acute suppuration and full of im-
port to the afflicted patient. While the laity, and unfortunately certain
members of the medical profession who are not well informed upon
the consequences of the disease, minimize its importance and advise

that it be let alone and that children will outgrow it, the patient's life

may pay the penalty of its neglect. The disease may outgrow the

patient. The close relations of the tympanic and cranial cavities ought

Fig. 60.—Extensive destruction of the drum-head. (After Politzer.)

to suggest to the mind of every thoughtful physician the importance

of prompt and skillful interference with the progressive destructive

ravages of a suppurative process. It is not self-limited; it does not

tend toward resolution, but toward dissolution, and no trifling make-

shift is pardonable.

Pathology.—The whole tympanic cavity is usually affected, the

mucous membrane being hypertropliied and reddened, or yellowish

and leathery in appearance. It seems unnecessary to remark that a

perforation in the drum-head always exists, and in cases of long stand-

ing the opening is likely to be quite large and to afford some view

of -the interior of the cavity (Figs. 60 and 61 and Plate I).

The membrana tympani is rarely completely destroyed, and in

(116)
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those instcances in which 'the destruction is quite extensive (Fig. 62)

the niembrana flaccida usually remains. The rupture of the mem-

brane takes place most frequently in the lower posterior or anterior

quadrant, but may be found in Shrapnell's membrane,—a very un-

rig. 61.—Pear-shaped perforation of the chum-head. (After Politzer.)

favorable location with reference to drainage. If the perforation

appear above the short process of the mallet, we suspect necrosis of

this bone. The instances are not infrequent in which the whole lower,

or tense, membrane is destroyed, while the loose membrane from the

short process upward is intact. The hammer-handle projects down-

ward, free from any membrane except perhaps a border on each side

Fig. 62.—Perforation of the posterior half of the right drum-head.
Behind the mallet is the projecting, yellowish-gray promontory; above it

the long crus of the incus lying free and the posterior crus of the stirrup.

(After Politzer.)

of the upper half of the handle (Figs. 63 and 64). This gives an
excellent view of the inner wall of the cavity and of the long leg of
the anvil and possibly the leg of the stirrup if they are present.

When the ossicles participate in the necrotic process, the anvil
is the first to succumb in three-fourths of the cases. This is to be
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cac^ounted for by its poorer blood-supply. Its nutrition is easily cut
oft by pressure in the upper part of the tympanum.

In long-standing suppuration, and more especially when the de-
struction of the drum-head is extensive, there occurs a sheddino- of

Fig. C3.—Destruction of the inferior lialf of the membrana tympani,
laying bare the promontory and niche of the round

window. (After Politzer.)

superficial epithelium of the middle-ear membrane, which takes on
an epidermic character; so that it presents the appearance of skin

rather than mucous membrane. This probably is brought about by
an extension or growth inward of the epidermis of the canal through
the perforated membrane, or cholesteatoma.

While the perforations of acute suppurations generally close spon-

Fig. G4.—Large perforation of tlie right drum-head. The handle of the

mallet is free and the long crus of the incus and the niche of

the round window are visible. (After Politzer.)

taneously after the discharge ceases, they more often remain more or

less permanently open after the chronic suppuration is cured. In a

long course of suppuration the destruction of the membrane is far

more extensive than in the acute or transitory variety. Yet we often
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come upon elderly people who show unmistakable evidences of ex-

tensive loss of tissue of the membrane that has been repaired by

mature—large sections in the lower posterior or anterior quadrant, or

in both, that consist of translucent, thin, cicatricial tissue, surrounded

by the ashy-gray, leathery tissue of the old membrane. Many of these

people are unconscious of ever having had a discharge from the ear,

but upon investigation the fact may be established that it occurred

beyond their remembrance, probably during childhood.

The disease may extend to the labyrinth, although it is not of

frequent occurrence. It far more often invades the mastoid antrum

and cells. If we recall the position of the antrum behind the middle

ear, and the connection of these cavities by the aditus ad antrum,

and then their relative positions when the patient lies upon his back,

we shall appreciate how the fluids in the tympanum may drip through

the aditus and enter the antrum. It is like the changing of the

battery-fluid from one part of a Kidder tip-battery cell to the other

by turning the cell upon its axis. It is apparent from these con-

siderations that mastoid disease is a logical consequence of middle-

ear suppuration.

Etiology.—From what has already been said it is evident that

this affection is only an extension of the acute suppurative process

in most instances, the causes of Avhich are enumerated in Chapter

VIII. ISTeglect of an acute disease generally results in a chronic one.

A tubercular or syphilitic habit of body predisposes to this condition.

Symptomatology.—The presence of a purulent discharge issuing

from a perforation in the drum-membrane is a simple matter to dis-

cern. The pus may be abundant or very scant. The author has

under treatment a case of more than twenty years' standing in which

not more than a drop or two will exude in a day. For a few days

or a week there may be no discharge, and then a foul-smelling exuda-

tion is found. In other instances there is not enough purulent dis-

charge to run out of the canal, but instead it dries in scales or yellow

crusts on the Avails of the canal. As these crusts of inspissated pus

work toward the mouth of the canal they cause itching and conse-

quent annoyance.

The hearing may not be seriously impaired. It does not de-

teriorate so generally nor to such a degree as in sclerosis. Still, the

hearing is greatly affected in occasional cases. Crusts may form over

a small perforation, obstructing the discharge and impairing hearing;

but patients do not often complain of subjective noises.
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Granulations (page 127) often form on the border of the perfora-
tion and over the surface of the intratympanic membrane (Fig. 65and Plate I). Large, cherry-red, spongy granulations sometimes may
cover the inner wall like a cushion. They are sensitive and bleed
readily.

Polypi (page 127) occasionally spring from the membrane and
occupy the canal. A single polypus often fills the canal and extends

Fig. 65.—Destruction of inferior half of the drum-head. Globular granula-
tions on the iiuier wall of the middle ear. (After Politzer.)

to its mouth. We have seen them grow to such proportions that the
pressure upon the canal-walls interfered with the circulation of the
end projecting from the mouth of the canal to the extent that its

color was livid or black and suggestive of gangrene. We also have
multiple aural polypi of luxuriant growth and of the form of a minia-
ture cauliflower. These are usually of a bright-red color. If the pus
in which the polypus is macerating is carefully removed without irri-

tating the polypus, the latter presents sometimes a very pale, ex-

Fig. 66.—Slender middle-ear probe.

sanguinated surface, but upon friction it assumes a bright-red color

and bleeds upon being touched. Mucous polypi are more commonly
met with than the fibrous variety.

Carious bone (page 129) is to be suspected whenever granula-

tions or polypi exist. The bent probe (Fig. 66) may detect denuded

bone in the tympanic cavity. The anvil (Fig. 78) is occasionally lost,

and, if the external wall of the aqua3ductus Fallopii, containing the
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facial nerve, is imperfect or necrosed, facial paralysis of the same side

will occur if the pressure is sufficient, or the nerve itself may par-

ticipate in the inflammation. William Sotier Bryant calls attention

to the fact that there is sometimes a perforation in the outer bony

wall of the aqueduct, establishing a direct communication with the

middle ear. If necrosis of bone is present, the odor of the discharge

is generally ofl:ensive, even when care is taken of cleanliness. With

neglect of the discharge it may become very foul, even when there

is no osseous necrosis. Invasion of the labyrinth is ushered in by

sudden dizziness, deafness, and nausea. Fortunately this is a very

rare complication.

Diagnosis.—If the description given be borne in mind, there is

no difficulty in deciding upon a case of chronic suppuration of the

middle ear. The long-standing discharge from a perforation in the

drum-head makes the case clear.

Prognosis.—This is a progressively destructive disease. Its tend-

ency is not to spontaneous resolution. AVhile many attacks may ap-

pear to get well of themselves, as long as the diseased condition re-

mains, just so long recurring attacks Avill succeed each other. AVith

every fresh cold, back comes the flux. The disease continues, though

no discharge may make its appearance for a time, and the patient is

lulled into a false sense of security. A slight exciting cause sets up

another exacerbation of the existing inflammation. Moreover, the

natural tendency of this trouble is toward the bone. The mucous
membrane of the middle ear answers the purpose of a periosteum, and

the intimate relation of these structures jeopardizes the integrity of

the osseous tissue when destructive processes are going on in the

membranous lining. It has also been shown that mastoid suppura-

tion is an offspring of middle-ear inflammation. The same may 'be

said of phlebitis and sinus-thrombosis, meningitis, subdural abscess,

pyaemia, and abscess of the brain. Only with proper treatment is

the prognosis good.

Treatment—More brilliant results are obtained here than in the
adhesive catarrhal form of inflammation. The first object is absolute
cleanliness. This is best obtained by syringing the ear with at least

a quart, or more if necessary, of sterilized water, or mercuric bichlo-
ride solution, 1 to 5000, as warm as is comfortable to the patient.
Unless a considerable quantity is used, all of the inspissated, greasy
accumulation often found in a neglected suppurating ear is not re-
moved. As much force as can be easily borne is generally required at
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the first cleansing, to remove all the discharges from the ear. The
M'fiter need not be thrown with so strong a current as to produce
giddiness or nausea. The continuous-flow syringe, like the alpha
(Fig. 33), is the most satisfactory, as it admits of most perfect control
over the temperature of the water and the force of the current. The
stream is directed a little toward the roof of the canal, rather than
directly in a line with its axis, so as to return along its floor. The
patient, if an adult, can hold some conveniently-shaped receptacle
pressed closely against the side of the neck just beneath the lobule
to catch the returning solution. The water once injected into the ear
must under no circumstances be re-injected. We have found people
(physicians!) committing that act. Crusts, inspissated pus, and cer-

umen not expelled by the water can be removed with cotton on the

Fig. 67.—The author's large powder-blower for use with a

hand-bulb or compressed air.

carrier or a blunt probe. Delstanche has devised a tympanic syringe

to inject the attic.

After cleansing thoroughly with the syringe, the ear is inflated

(Fig. 26) so as to eject any possible secretion remaining in the Eu-

stachian tube or middle ear. The parts are then dried with absorbent

cotton, and a coating of aristol or nosophen (page 81) is dusted over

the surface of the middle ear with the small powder-blower (Fig. 34),

or boric acid with the large powder-blower (Fig. 67). Aristol is ex-

cellent on account of its antiseptic, ana3sthetic, and cicatrizant prop-

erties. It never causes pain and does not interfere with the hearing

by clogging the canal or impeding the movements of the drum-head

and. ossicles. If the discharge does not show perceptible decrease in

the course of a week or two, it is advantageous to substitute boric
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acid for the aristol or to throw a coating of boric acid over the anstol

dre'^siiio- This can be done without dislodging the latter, for it sticks

tenaciously to the surface of the tissues. This adds the drying effect

of boric acid to all of the excellent qualities ot aristol, and consti-

tutes an ideal treatment for such individuals as we have mentioned

Avho have an idiosyncrasy against boric acid. We have met a few

such instances with this disease, although they are oftener encoun-

tered among the acute cases. After the first few treatments of this

kind it is advisable to resort to an entirely dry method, relying on

the absorbent-cotton driers, inflation, and the poAvders, for cases

often do much better with the dry than with the wet method. The

discharges often cease after a few treatments, and occasionally after

the first one. The results of painstaking methods are more surprising

to the surgeon than to the patient, who may have been harassed for

long years with annoying discharges.

One of the most effective methods consists in packing iodoform,

or nosophen, gauze quite firmly against the suppurating surface if

it can be reached, more especially upon a granulating surface. If the

iodoform disagree, other medicated or sterilized gauze must be sub-

stituted. The dressings must be frequently repeated when the dis-

charge is copious.

Many other remedies are commonly used, but it is the author's

purpose to give only what years of experience have proven to be the

most efficacious and to inform the practitioner upon the relative

merits of those that have been given extensive trials. Some will be

mentioned merely for the purpose of saving the reader's time in ex-

perimenting with the useless.

Iodoform in fine powder is useful when the odor of the discharge

and other signs indicate the presence of dead bone; otherwise it is

not preferable to aristol or nosophen, and its disgusting odor is usu-

ally very objectionable to fastidious people. The old-time remedy,

silver-nitrate solution, was formerly extensively used in my clinics,

but for many years we have not employed it. Having tried it in solu-

tions varying in strength from 1 per cent, to a saturated solution, it

became apparent that its remedial qualities in this disease were in-

ferior to remedies that were less objectionable. The blackening of

everything it touches renders it especially disadvantageous in private

practice. Zinc sulphate exerts too little influence to merit our con-

fidence. Salicylic-acid powder, highly recommended a few years ago,

has proven, in my hands, a total failure in this disease. Moreover,
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the violent irritation of the nares and the attacks of sneezing \Yhieh its
unavoidable inhalation produces during the insufflation would pre-
clude the possibility of its employment were it not otherwise im-
potent. Europhen proved unsatisfactory in this disease. We have
persisted in experimentation with it alone and combined with aristol,
and are forced to the conclusion that the total value of europhen-
aristol lies in the latter ingredient. Indeed, the aristol alone is more
potent. After extended trials with yellow pyoktanin no appreciable
effect could be observed in arresting the discharge, and the same is

true of derniatol, alumnol, and iodol.

Let us suppose now that we have a more intractable type of sup-
puration. The mucous membrane lining the tympanic caAdty appears
very red, suggestive of the glow of dull, red-hot iron; it is much
thickened and tumefied; the drum-head partakes of the same char-
acteristics, is very sensitive to the touch, and shows rhythmic pulsa-

tions. These characteristics obtain in a small proportion of old cases.

It is difficult to adapt the dry method of treatment to such condi-

tions, for the touching of the drum-membrane with the cotton to

absorb the discharges is productive of great pain. It is best then to

irrigate and allow all the water to run out; then hydrozone, which is

a stable 30-volume dioxide, or peroxide, of hydrogen (HoO,), is

warmed slightly, only sufficiently to make it comfortable to the ear,

and is used to fill the canal while the head is inclined to the opposite

shoulder. Or, better still, the patient lies upon the opposite side.

Warming the dioxide to the temperature of the body, or even ten de-

grees above, does not impair its efficacy, as we have often demon-
strated. It is allowed to remain in the ear until efllervescence ceases.

This requires about five or ten minutes, according to the amount of

pus present and the purity of the remedy. It must not have a strong

acid reaction or it will cause pain, and it should contain not less than

fifteen volumes of available oxygen. The hydrozone decomposes pus-

corjDuscles, during which action free oxygen is liberated to exert its

germicidal property upon bacteria. Besides this the active efferves-

cence that takes place dislodges the accumulations, and its mechanical

action brings to the surface materials that even syringing fails to

dislodge,—for examjDle, aristol that may have remained from a 'pre-

vious treatment. This boiling out of the middle ear appears to cleanse

the attic even better than the intratympanic syringe, and no un-

pleasant results have ever attended my use of it.

In suspected retained discharges in the attic or mastoid antrum.
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especially when the perforation is too small to admit of free drainage,

it should be enlarged, as already described on page 77. But there are

frequent instances in which the discharge does not dimmish after

thorough efforts at cleansing, disinfecting, and medicating. This

may be owed to the fact that .the means employed do not remove

all of the retained secretions, and there is a consequent failure of the

medicaments to reach all of the diseased surfaces. The author has

devised an instrument to meet this condition. It consists of an im-

proved miniature air-pump (Fig. 68), containing a metallic valve that

does not get out of order, fitted to a glass reservoir. The metallic

tip of the reservoir should be covered with a section of soft-rubber

tube so as to permit of its being fitted with firmness and nicety into

the external meatus. Gentle traction on the piston-ring exhausts the

air in the middle ear and accessory chambers and causes the ejection

of any discharges within them into the canal, whence they are re-

moved with the cotton absorbent. After the piston is moved the

Fig. G8.—The author's ear-aspirator.

whole length of the cylinder once or twice the instrument is removed

and the canal inspected. Then, after drying it of the secretions

brought to view, the process is repeated two or three times. When
no more discharges can be drawn from their hiding-places, it is safe

to conclude that all have been evacuated. The traction need not be

rapid nor strong enough to occasion discomfort or the exudation, of

any blood; although, if the latter occur, no harm is done, for the

discharges are the more thoroughly swept away and the tissues are

stimulated. The instrument is held in such a way as to grasp both

air-pump and receiver in the fingers of one hand at the same time,

so as to prevent their being separated while the pump is in action.

In order to prove the value of this simple device in numerous cases,

I have given the most thorough treatment by the old methods with-

out diminishing the discharges, and then have resorted to this treat-

ment in addition to the old methods, with the result of stopping the

flux promptly. In such cases, after cleansing as much as possiljle by
syringing, the dioxide, etc., I have applied the aspirator and have
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drawn an -astonishing quantity of discharges that must, judging from
their amonnt.and charactei- have been stored in the mastoid antrum
and cells, and these cases have recovered withouf mastoid operations

McBride (Edinburgh Medical Journal, June, 1895) opens the
mastoid process and middle ear to cure chronic suppurative inflam-
mation, and Jones (Liverpool Medico-CMrurgical Journal, Julv, 1894)
advocates excision of the ossicles.



CHAPTEE XII.

DISEASES (3F the MIDDLE EAR, CONCLUDED. •

Sequels of Middle-Ear Suppueation.

granulations.

The presence of graniTlations (Plate I) in the middle ear or on

the drnm-head protracts the cnre of a siippnrating process. If they

are small and not very extensive, they can be made to shrink lip and

disappear by the use of alcohol and nosophen. At first it is advisable

to dilute the alcohol one-half. In the event of no pain being caused

by that it can be used stronger, and if the patient easily bear it the

full strength should be employed. The period in the treatment for

using it is just after the cleansing process is finished, and' the alcohol

should remain in the ear ten minutes or longer. After it runs out

the granulations that appeared very red before its application are

blanched to a pale-gray color after the contact of the alcohol for a

sufficient length of time. Then the treatment should be completed

with the powders, as described in Chapter XI. Tincture of iodine is

effective when applied to the granulation by the cotton-carrier, only

enough being used to touch each granulation, but not to run over the

surrounding surface. When the granulations are very large _ and

abundant, suggestive of beginning polypi, these are best removed by

the curette (Fig. 80) under a warm, 20-per-cent. solution of cocaine

or an 8-per-cent. solution of eucaine. The bleeding is stopped by

pressing a pledget of cotton against the curetted surface for a few

minutes, a few drops of cocaine solution is used on them, and then

the alcohol as before. Chromic acid may also be employed as de-

scribed in the next paragraph.

POLYPI.

Two forms of aural polypi occur: the mucous and the fibrous.

Suppuration cannot be cured so long as a polypoid growth is pres-

ent. This is best removed under cocaine or eucaine by a polypus-
forceps (Fig. 69) or the snare found in the middle-ear case (Fig. 70).

(127)
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It requires less skill to use the forceps. The polypus should be de-
tached as close to the attachment of its pedicle as possible, and, the
method being so simple and identical with the same procedure in

Fig. OS).—Politzer's polypus-forceps.

other fields of surgery, it would be superfluous to enter into the details

here. The bleeding ceases soon and can be stanched as described in

treating of granulations. Then cocaine is applied and the attachment

Fig. 70.—The authors uiiddle-enr case.

cauterized with chromic acid. The loop of the flexible caustic ap-

plicator (Fig. 71) is dipped into the dry crystals of chromic acid, and

these are held over a small flame for a few seconds until they are

melting. Just at the instant the crystals are fused in the form of a
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drop on tlie most convenient site of the loop for application the in-

strument is withdrawn from the heat and the drop of fused acid is

hlown upon to cool it suddenly into a head. Unless the attachment

of the polypus is well cauterized it is likely to grow again. It can

be removed with a fenestrated curette of good size, like the larger

one in the middle-ear set, hy placing the curette so as to engage the

pedicle in the aperture. Then, by pressing firmly against it and

drawing outward, it is detached and extracted.

CARIES AND NECROSIS OF THE MIDDLE EAR.

When the tympanic walls are denuded of their lining membrane,

which is, in effect, its periosteum, the treatment requires much

patience and persistence. After cleansing by water, hydrozone, and

the aspirator, as outlined, a 12-per-cent. solution of carbolic acid in

glycerin is poured into the ear. This does not require w^arming.

After it has remained long enough to produce the ansesthetic effect

of the acid—about six minutes—it is removed and replaced by a

Fig. 71.—The author's caustic applicator on flexible shank.

saturated solution of iodoform in alcohol. If the solution is agitated

so that some of the powder is held in suspension, so much the better,

for when the solution is allowed to run out after five or ten minutes
a fine coating of iodoform powder is left covering the diseased tissues.

This solution penetrates the diseased cavities deeply. Then the treat-

ment is completed, as already described, for suppuration. In cases

where denuded bone could be felt with the probe, this method has
effected cures. Indeed, sequestra of necrosed bone may have been
cast off and discharged with the pus, leaving the healthy bone to

become healed over by granulation. But if dead bone be present it

acts as a local irritant similarly to a foreign body, and must be re-

moved with the curette before healing will take place. A foul odor,
notwithstanding scrupulous cleanliness in the treatment, indicates the
presence of osseous necrosis. As long as this foul odor continues the
discharge cannot be stopped, but the disappearance of the odor is a
very favorable symptom, as PI. Gradle has shown. Persistence in
this treatment will often remove the odor and discharge. There are

0
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occasionally persons with whom the alcoholic solution of iodoform
does not agree. The integument of the canal becomes swollen, tender,
and excoriated, and the toxic iodoform must give way to other reme-
dies. The bichloride of mercury occasionally is not well borne, and
if used in too strong a solution a similar condition ensues, and even
ulceration of the integument.

KECEOSIS OF THE OSSICULA.

The anvil, the first to yield to the necrotic process, is sometimes
lost before patients apply for treatment, but when it is present and
is diseased it should be removed. The same is true of the mallet. In
such eases they are of no value to the patient, and only serve to ex-

6

a c

Fig. 72.—Vertical section of middle ear; di'um-head in contact with

the inner wall, a, ledge-shaped remnant of the membrane; &, c, the lateral

portions of the cicatrix, extending from the remnant of the membrane to

the inner wall of the tympanic cavity; d, portion of the cicatrix applied

to the inner wall. (After Politzer.)

cite a continuation of the inflammatory process and to hinder the

free evacuation of the retained secretions. Their excision, if skill-

fully accomplished, does not impair the hearing and may conserve it.

The question of their removal in this instance is not a parallel case

to that in sclerosis. The operation is described in Chapter X.

Adhesions of the remnant or of cicatrices of the membrana tym-

pani to the inner wall of the tympanic cavity may occur after the

suppuration is cured (Fig. 72). This results in a cup-shaped de-

pression in the drum-head. Adhesions and false membranes also

form within the tympanum, subdividing it into several cavities (Fig.

73). Connective tissue and chalky deposits (Fig. 74- and Plate I)
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sometimes fill completely the middle ear, imbedding the chain of

bones so firmly that their functions are entirely destroyed. In case

the adhesions cause serious impairment of hearing by embarrassing

the vibrations of the ossicles or by preventing sound-waves from reach-

ing the labyrinth, they can be divided or excised. Connective-tissue

Fig. 73.—Band-like cords between the lower end of the hammer-handle

and the stapedo-incudal articulation. (After Politzer.)

formations and cretaceous deposits can be treated like cholesteato-

matous masses, which are considered later.

PERFORATIONS OF THE DEUM-HEAD.

Perforations (Plate I), if they are large, generall)^ remain open

and require no treatment. The edges become covered with a con-

tinuation of the epidermis of the drum-head. The membranous

Fig. 74.—Central j^erforation of the drum-head and calcareous

deposits. (After Politzer.)

lining of the middle ear becomes habituated to the presence of air
that reaches it directly through the meatus, so that it acquires a
tolerance for it, like the nasal mucous membrane. The hearing re-
mains better with than without the perforation, but there are ex-
ceptional instances in which the hearing is improved by closing the

1
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perforation with cotton or a thin rubber disc. The latter exceptions
can be treated by freshening the edges of the perforation after the
chscharge ceases, and covering the aperture accurately with a moi^t
di&c of sized paper. The presence of this foreign body will excite
sufficient irritation to increase the circulation in its vicinity to the
extent of causing a proliferation of cells, growth of granulations and
consequent closure of the opening. But the cases are rare in which
the patient's interest is best subserved by closing the perforation, for
the remainder of the drum-head is usually opaque, hypertrophied, or
calcified (Fig. 7i) and leathery; so that it is unfitted for transmittine-
sound-waves. With an opening through it the vibrations have direct
access to the foot-plate of the stirrup and the membrane of the round
window, and through them reach the perceptive apparatus.

Artificial drum-heads should receive mention in this connection.
We have seen a few persons who believed they were able to hear bet-
ter with discs or cones of soft rubber inserted so as to lie in contact
with the membrana tympani; but the remote ill effects more than
counterbalance the immediate apparent increase in hearing-power.
When there is suppuration they impede the outward flow and pro-
mote decomposition of the discharge. In any event, they act as for-

eign bodies, giving rise to irritation and resulting increase in con-

nective-tissue formation. This increased thickening of the tympanic
tissues insures a still greater decrease in hearing.

DEAFNESS FOLLOWING SUPPUEATION.

Deafness following suppurative inflammation calls for treatment

after the suppuration ceases. Politzerization to overcome adhesions

between the ossicles or drum-head and the walls of the tympanum
may be practiced three or four times a week. Better still, if the per-

foration has closed, is the method of throwing a spray of lavolin into

the middle ear with the improved inflator (Fig. 26). The lavolin

takes the place of the discharge, and it is commonly observed that

the hearing is better while the middle ear remains moist. The
lavolin is a bland, non-irritating liquid vaselin, and does not become

rancid like oil. It softens the dried and hardened tissues, increases

their suppleness, and promotes greater freedom of mobility. This

injection is followed by the use of the massage otoscope (Fig. 8).

The drum-head is caused to make a dozen or more to-and-fro ex-

cursions, with an endeavor to approximate as nearly as possible tlie
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natural limits of movement. This is after the fashion of the ma-

chinist, who first oils his machine and then works it. This method

is best'pi^rsned on alternate days for three or four weeks, or as long

as perceptible progress is made in improvement, and then discon-

tinued. As long as the benefit obtained is stationary the ear had best

be let alone. It is well to instruct these patients that when retrogres-

sion sets in they should return for further treatment.

Tinnitus aurium is not a very common symptom in pu.rulent in-

flammation, but it is an occasional sequel of that trouble. The treat-

ment just detailed for the deafness is the best adapted for the sub-

jective noises also.

CHOLESTEATOMA.

In this disease there is an excessive growth of epidermis in the

external auditory canal and desquamation of epithelial cells in the

middle ear. Lumps of epidermis and shiny, pearl-like, little masses

are founds both during and after suppuration. Bezold believes them

to be the result of an extension of epidermic formation from the ex-

ternal canal to the middle ear. Luca3 reports a case without any

suppurative process. Virchow believes they are true heteroplastic

tumors.

The epidermis of the external meatus spreads over the walls of

the middle ear, and even invades the mastoid antrum, but the latter

is the result of excessive proliferation of epidermis accompanied with

exfoliation. The concretions are of a caseous appearance, containing,

besides epithelial cells, fat-globules, bacteria, and crystals of cho-

lesterin.

The mastoid process is more often the seat of these masses than

the tympanic cavity. They increase to a large size as the bone is de-

stroyed either by advancing caries or necrosis or as the result of

absorption due to pressure.

The diagnosis is not difficult if the excessive formation and des-

quamation of epidermis are noticeable in die external meatus, and
if the epidermic masses are visible in the middle ear through a per-

foratiou. ('hunks of foul-smelling, gritty, cheesy particles may be
found in the washings from the ear. The perforations are most likely

to be found in Shrapnell's membrane, for the growth of epidermis in-

ward is marked on the upper wall of the canal. Long-continued and
obstinate suppuration is characteristic of this disease. The masses
constitute a dam against the free exit of the discharges, and decom-
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position of piis and the growth of polypi are encouraged. This con-
dition forms a fruitful soil for the propagation of bacteria.

When the cholesteatoma is situated in the tympanic attic or in
the mastoid antrum the diagnosis is difficult, if not impossible, to
determine, unless the masses disintegrate and are evacuated during
the cleansing treatment, or unless the mastoid cortex breaks down
and exposes the condition present. If the diagnosis can once be posi-

Fig. 75.—Facial paresis. Appearance the same as in permanent facial

paralysii?. The patient is photographed while laughing.

tively made out, the question of operative measures is settled. The

methods of treatment are found under the headings of "Chronic Sup-

puration" and "Mastoid Operations." Bezold advises epidermic trans-

plantations in cholesteatomatous cavities, after the Thiersch method.

FACIAL-NEKVE PAEESIS AND PAEALYSIS.

Impairment or loss of function of the facial nerve is due to a

variety of causes. The facial canal and neurilemma may participate

in a middle-ear inflammation; ulceration and necrosis of the bone
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may involTe the nerve: an exudate, a callus, a seqnestnTm or a tumor

may produce pressure; syphilitic or other central nervous disease may

exi't at the origin of the nerve, or traumatic injury may partly or

wholly paralyze it. The loAver branches supplying the nose, side ot

the face and angle of the mouth are generally more affected m paresis

from the mastoid operation than the upper branches that are dis-

tributed to the orbicularis palpebrarum. But in some cases the fore-

Fig. 76.—Same as Fig. 75, three months after Stacke operation and

treatment with electricity.

head and face are for a time seriously affected, even when the eye can

be closed completely, but slowly, and with an effort.

The same side of the velum palati may be involved in the paraly-

sis. If the muscles of the side of the face and angle of the mouth

are paralyzed, the patient cannot drink liquids without their driveling

from the lips; he cannot inflate the cheeks without the air escaping

from the paralyzed corner of the mouth; in laughing the face is

drawn to the unaffected side, giving a crooked appearance to the

countenance (Fig. 75). The facial expression is entirely lost on the
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Side that is paralyzed. The inability to close the eye exposes it towmds, sunLght, and dust, resulting in chronic conjunctivitis

matiot'77
from paresis due to an acute infiain-mation of the Fallopian canal and the sheath of the facial nervesecondary to ^the middle-ear inflammation, and from sli^it injuries+„ XT, T .

uiivt J.1UIU feiiy iu in
I linesto the nerve during mastoid operations (Fig. 76). Pa,ralysis, or com-

p ete loss of conduction of the nerve, resulting from caries or necrosis
of the facial canal, or from division of the nerve during an opera-
tion, presents an unfavorable prognosis. In this condition the eye
cannot be closed. ^

Dench says: "Injury to the facial nerve is not a serious acci-
dent, function being restored in from three to five weeks, in most
cases, nnder the use of the faradic current." The author is not in
accord with this view. If the whole calibre of the nerve-trunk i.s not
affected, but only certain bundles, spontaneous resolution may occur
and complete restoration of function in three to six months; but the
author has never seen a case of recovery take place after complete
total paralysis of all its branches had occurred from injury to the
nerve during an operation. He has seen varying degrees of inter-
rupted transmission in the different branches of the nerve, with corre-
sponding variations in the recovery. The eye being the least and the
side of the face and mouth next least affected would recover com-
pletely, while the occipito-frontalis remained powerless, giving a
noticeable drooping effect to the eyebrow.

On the other hand, we have had cases of paresis, affecting all the
branches, occurring after operations for excision of the ossicles

through the meatus, etc., recover completely after the use of the
galvano-faradic current for three or four months. But we must make
the distinction between paresis, or partial paralysis, and actual paral-
ysis, which is a complete loss of nerve integrity.

In the course of the nerve Avhich is most exposed to traumatism
during the mastoid operation the bundles distributed to the obiciilaris

oris, the muscles of the side of the face, the occipito-frontalis, and the
corrugator supercilii seem to lie external to the fibres composing that

part of the anterior temporal branches that supply the orbicularis

palpebrarum, for the latter muscle is the least affected in operative

paresis and the first to regain its function.

Treatment of facial paresis and paralysis depends upon the lesion

present. If the latter is an acute inflammation with exudation, upon
the subsidence of the inflnmmation and the absorption of the exu-
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date recovery takes place. If there be pressure of the pus on an ex-

posed nerve in middle-ear suppuration, or if a sequestrum of bone

produce the pressure, either must be removed. If syphilis is the

cause, iodides aud mercurials must be employed on general principles.

Sexton mentions facial paralysis due to dental irritation.

These cases recover after a course of the iodides, pilocarpine, and

electricity, the ciirrent being used from the primary coil of a faradic

battery. The negative pole is applied to the ear of the affected side

by means of the ear-electrode (Fig. 77), and the positive to the op-

posite ear or mastoid region, then to the groups' of affected muscles,

causing perceptible, though not painful, contractions in them. Such

a treatment should be given three or four times a week, continuing

Fig. 77.—The aiithor's ear-electrodes^ attached to a head-band.

ten minutes. This prevents muscular atony or atrophy, while the

nerve regains its tone.

After the mastoid operation the electric current can be applied

directly to the injured section of the facial nerve by saturating a

pledget of absorbent cotton with sterilized Avater or hydrogen dioxide,

placing it in the bottom of the wound, and connecting the ear-elec-

trode directly with this. The other pole is then applied to the trunks
of the several branches of the nerve distributed to the groups of mus-
cles affected. If one is not familiar with these points he can readily

determine them by applying the facial electrode to the opposite side,

observing what areas need to be touched in order to contract the
desired muscles. In Fig. 112 No. 1 shows the point where the elec-

trode will affect the infra-orbital, malar, and temporal branches of
the facial nerve. These supply the muscles of the forehead, the
orbicularis palpebrarum, and the muscles of the face, nose, and upper
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lip. ITo. 2 shows the point where the electric current will reach the
buccal and supramaxillary branches distributed to the buccinator and
orbicularis oris and muscles of the lower lip and chin.

CARIOUS PROCESSES IN THE TEMPORAL BONE.

These do not characterize a large percentage of the cases of mid-
dle-ear suppuration. They are sometimes due to tuberculous and other
constitutional taints. While very small areas are likely to be aSected,
they may extend to involve the whole temporal bone. Scarlatina is

one of the most frequent causes, biit syphilis and typhoid fever may
also give rise to them. The pneumatic portion forming the mastoid
process is the most often affected. Next in frequency come the tym-
panic walls and adjacent tissues. The anvil and sometimes the head
of the mallet are attacked by the necrotic process.

Pain is a pretty constant symptom of caries except in tuberculous
individuals, the amount of pain being determined by the extent of

periostitis or interference with the free discharge of pus. Other dis-

tressing symptoms in addition to pain characterize this condition:

dizziness, noises, nausea or vomiting, insomnia, and fever. The dis-

charge is disgusting, often bloody and irritating. Granulations and
polypi are commonly found, and the ossicles may be dislocated so as

to wash ou.t when the ear is syringed, together with sequestra of dead

bone (Fig. 78). The meatus may be involved,—swollen or ulcerated.

If the disease attack the inner tympanic wall, the external wall of the

Fallopian canal may be destroyed, exposing the facial nerve to pressure

or to the inflammatory process, resulting in facial paresis or paralysis

of the same side.

Exfoliation of the cochlea takes place in rare instances. Eichey

reports two such cases. Goldstein (Annals of Ophthalmology and

Otology, April, 1895) reports a case of exfoliation of the cochlea,,

vestibule, and semicircular canals. A fair degree of hearing for con-

versation with the affected ear remained. Later Euedo, of Madrid,

reported a similar case with retention of hearing.

Toeplitz [Archives of Otology, IsTo. 2, 1892) reports a case of pri-

mary labyrinthal necrosis Avith facial paralysis and deafness from scar-

let fever. During the suppurative process two sections of the cochlea

were exfoliated and removed through the external auditory canal.

The diagnosis of necrosis or caries is not an easy affair unless it

can be seen or felt. The probe may detect it if within reach, but

the diseased bone may be defended by a growth of granulations form-
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ing a more or less complete carpet. Great caution is required in

probing so as not to displace the little bones or open up the labyrinth

to the introduction of pus. If the treatment detailed under the cap-

tion "Chronic Suppuration of the Middle Ear" does not succeed, after

a considerable time of persistent effort, in diminishing and finally

stopping the fowl discharge, it is safe to infer that there is a carious

condition of the bone. Caries is especially dangerous when the roof

of the middle ear is its seat, for it may terminate in a rupture which

will admit the pus into the cranial cavity. When the pyramid is in-

/3 /f /S

Fig. 78.-—Sequestra of dead bone, and the ossicles. Actual size. The
smooth surfaces of the walls of the tympanic cavity and of the meatus
are shown in Nos. 1, 2, 3, 4, 5, 6, and 11; 13, mallet; 14, anvil; 15,

stirrup. (Author's specimens.)

vaded the hearing is destroyed and an unfavorable prognosis must be

given.

Erosion of the carotid canal may occur, or of the lateral sinus,

with fatal hfemorrhage. Such a case of destruction of the carotid canal

came under my observation by the kindness of J. K. Davey, recently,

which required ligation of the common carotid artery. Eepeated
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copioiTs haemorrhages occurred from time to time, that -could only be
stopped by packing the meatus. Complete recovery followed ligation
ot the common carotid artery.

Another method of termination is an extension of the caries to
the cranial cavity and lateral sinus, or it may excite suppurative men-
ingitis or phlebitis, or end in brain-abscess. A perforation of the
inner table of the mastoid process may allow, the pus to filter into

Pig. 79.—Post-mortem section of the temporal bone, sliowing a perforation of

the lateral (sigmoid) sinus at 1. Border.? of sinus bounded by

black lines. (Author's specimen.)

the current of blood in the lateral sinus, producing pyauuia. The

writer has such a typical specimen in his collection (Fig. 79).

This was the case of a man with mastoiditis for whom I advised

an immediate operation. The physician in attendance deferred the

operation until, when it was performed, the patient was suffering

profoundly from pyfcmia. A hopeless prognosis was given. x\utopsy
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revealed the perforation of the hiteral sinus shown in the foregoing

figure, through which the purulent contents of the mastoid cells were

flowing. Fig. 114 is the same mastoid process as Fig. 79, showing

where the fistula (Ro. 2) opened heneath the tip of the process and

the attachment of the sterno-cleido-mastoid muscle, resulting in an

Fig. 80.—The author's middle-ear curette.

abscess of the neck, located underneath this muscle. No. 3 shows

the opening made by a small trephine directly into the antrum, in

Avhich the probe rests. No. 4 is a tuft of cotton in the external au-

ditory canal. There is no doubt that this patient's life could have

been saved had the operation been submitted to when it was first

advised.

Treatment includes thorough cleansing and disinfecting of the

suppurating cavities and removal of granulations or polypi, as de-

h d i
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Fig. 81.—Horizontal section of the ear. (/, anterior wall of the osseous

meatus; h, its posterior wall; c, section of the membrana tympani, of the
handle of the malleus, and of the posterior pouch; d, promontory; c,

ostium tymp. tubse; f, stapes in connection with the inferior extremity
of the long process of the incus and of the tendon of the stapedius;

g mastoid process; //., cochlea; i, vestibule; A', carotid canal. (After
Politzer.)

tailed in the foregoing pages. Anodynes must be given for severe pain.
The denuded, roughened bone, if within reach, should be scraped
free of all carious tissue with the middle-ear curette (Fig. 80), but



142 TEEATMEI^T OF CARIOUS PEOCESSES IN TEMPORAL BONE.

only the most delicate resort to such procedure should be had in case
the caries is located on the inner tympanic wall, for it is thin and
easily perforated when carious (Figs. 81 and 101). After curetting
the treatment as detailed for chronic suppuration is called for.

'

Sequestra are removed with ease or difficulty according to their
size, shape, and location. Patients sometimes present pieces of dead
bone that have become exfoliated and appear in the syringing process.
The author has removed quite a large sequestrum from a boy 4 years
old by means of cotton on a holder. During the examination the
cotton used for drying out the ear was observed to become engaged
in the angular spicule of a sequestrum. So it was twisted firmly into
them and drawn upon, with the result of extracting the quite large
sequestrum completely (Fig. 78, ]^o. 2, actual size). Other sequestra
(actual size) from various cases are shown in the same figure. When
the sequestra are too large and irregular to be extracted through the
meatus without inflicting unwarrantable injury, they may be crushed

'

by sequestrum forceps and removed in fragments. When an extensive

sequestrum cannot be removed through the natural channel and sup-

puration cannot be cured, and especially if urgent or dangerous symp-
toms supervene, it is advisable to open the mastoid process and re-

move as much of the posterior wall of the meatus as is required to

extract all the dead bone. The diseased surface should then be cu-

retted, dressed, and treated as detailed under "Mastoid Operations."

The general condition of the patient may call for tonics and

alteratives, which will readily occur to the practitioner.



CHAPTER XIII.

EXTENSION OF EAR DISEASES TO THE CRANIAL CAVITY.

Intkaceanial complications of suppuration of the middle ear

take place in the following ways: By an extension of the carious

process in the temporal bone to the cranial cavity, with evacuation

of pus into the latter; by extension through the vessels and fenestra

that penetrate the bone, resulting in purulent meningitis; by the

formation of a subdural or brain-abscess, and by septic involvement

of the venous sinuses, resulting in phlebitis, thrombosis, embolism,

and septicemia.

Meningitis Complicating Otitis.

Symptomatology.—Severe and continuous headache, localized or

general, increasing in intensity and accompanied with photophobia,

generally characterizes the onset of this disease. There are nausea

or vomiting, sleeplessness, loss of memory, general hyperassthesia,

dullness of intellect, and in children delirium and convulsions of the

face (same side) and extremities. In the advanced stage opisthotonos

may occur. The pupils are firmly contracted at first, afterward dilated

and not responsive to bright light, but they are sometimes unequal.

The temperature, like many of the other symptoms, is not constant,

but it varies from 101° to 105° F. The pulse is accelerated at first,

becoming slower by cerebral compression, and later again increasing.

The respiration is irregular and jerky in inspiration, followed by a

pause, and of a lengthened, sighing character in expiration. Hemi-
plegia or paralysis of one or more extremities may occur, and when
the third, fourth, or sixth nerve is involved strabismus foUoAvs. At
last the power over the bladder and bowels is lost, the respiration is

accelerated, the pulse rapid and compressible, and finally general pa-

ralysis is followed by coma and death.

Diagnosis.—This is, many times, difficult to determine, especially

in children. The elimination of any other affection in the course of

a purulent inflammation of the middle ear, the occurrence of con-
stant fever, headache, and vomiting constitute the most important

(143)
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diagnostic points. Add to these the signs of injection of the retinal
vessels and often neuritis, and the diagnosis is rendered quite certain

Prognosis.—Without operation, death.
Treatment.—If cold is agreeable the ice-cap should be continu-

ously applied, broniidia given for pain, and the bowels relaxed. If
a specific infection is suspected, iodide of potassium is indicated. The
great fatality warrants an early surgical operation, which is described
below and in Chapter XV.

Extradural Abscess.

This is a localized accumulation of pus hemmed in by adhesions
of the meninges to the internal table of the skull. It generally re-

sults from a slow extension of the disease of the tympanic cavity
through the thin partition of the. bone separating the latter from the
cranial cavity.

Symptomatology.—There are generally some fever, intense pain
over the temporal bone, and the symptoms of meningitis; exacerba-

tions are followed by improvement after a sudden discharge occurs

from the ear. The abscess may not be located in any part of the

motor tract; so that no localizing symptoms appear. Frank S. Mil-

bury details an instance of suppuration of the middle ear and mas-

toid process eventuating in a subdural abscess with consequent jkcss-

ure on the left temporo-sphenoid lobe of the brain. There were

facial paralysis of the left side, slight paralysis of the right arm and

leg, impaired mentality, and amnesic aphasia. {The Laryngoscope,

December, 1897.) The temperature rarely rises above 102° F. Te]i-

derness over the painful area is usually present. When the cerebellar

fossa is invaded, giddiness and vomiting may be expected.

Diagnosis.—This is obscured, as appears from what has been

said, by the indefiniteness of the symptoms. The points in diagnosis-

are detailed above.

Prognosis.—This is unfavorable if the abscess rupture internally,

but if it breaks externally or is evacuated by operation recovery -may

take place.

Treatment.-—-Operative treatment only is elfective. It consists

of laying bare the tympanic cavity by the Stacke method (see "Mas-

toid Operations")? evacuating the pus-cavity, removing all granula-

tions and dead bone, cleansing, disinfecting, and dressing with aristol

or iodoform and sterilized gauze. If no pus is found and the cerobrnT
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pulsation is absent, as often happens in brain-abscess, the aspirator-

needle may be used to explore the site of a suspected pus collection.

Cerebral and Cerebellar Abscesses.

These are the result of a chronic, rather than acute, suppuration

of the middle ear. Over one-fourth of all cerebral abscesses follow

this disease. Twice as many men as women are subject to brain-

abscesses. They are generally located either in the temporal lobe or

in the same side of the cerebellum as the aural disease (Bergmann).

They may be deep-seated or superficial, single or multiple, in one or

both sides of the cerebrum. Caries in the roof of the tympanum
usually causes cerebral abscess, which covers the posterior surface of

the pyramid, but caries in the mastoid process causes cerebellar ab-

scess. The size of the pus-cavity varies from an eighth of an inch

(three millimetres) to several inches (centimetres) in diameter.

Symptomatology.—Bergmann classifies the symptoms of such
abscesses as follow: 1. Those of suppuration: paroxysmal fever,

chills, dullness, depression, loss of appetite, indigestion, rise of tem-
perature in region of abscess, and tenderness on percussion. 2.

Pressure symptoms: headache, dizziness, unconsciousness, delirium,
twitching and paresis in extremities and facial muscles, strabismus,
disturbance of vision and speech, slow pulse, sleepiness, Cheyne-
Stokes respiration, eclamptic attacks, and intermissions. 3. Pus in
the temporal lobe, with inability to speak certain words, is rare. In
the cerebellum it produces dizziness and a staggering gait.

The time-limits of brain-abscess are very variable. It may exist
indefinitely without urgent symptoms. An old abscess contained
within a connective-tissue capsule may remain innocuous until it
ruptures outwardly, producino' meningitis, or until encephalitis su-
pervenes in its vicinity, or it may discharge into the ventricle. A
fatal issue may result from metastatic abscesses. For example, the
writer has seen the whole anterior aspect of the thigh converted into
an immense pus-reservoir. There is a marked predilection for the
Inngs. The end may be preceded by cerebral compression, great
prostration, or paralysis of the respiratory or circulatory centres

Diagnosis.—This is sometimes impossible, for the symptoms are
absent until the end approaches. When the health steadily declines
without other assignable cause, coupled with otorrhea, insomnia, con-
stant temperature of about 99° F., localized pain in tlie same side of

10
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the head or in the occiput, we are safe, hy the process of exclusion,

in arriAnng at a diagnosis of this disease.

Prognosis.—Without operative interference the termination is

fatal, hut the prognosis has been illuminated with the brilHant rec-

ords of Macewen and Korner, 95 per cent, recovering from operations

by the former and 60 per cent, of the cases compiled by the latter.

Treatment.—Until a diagnosis can be made, there remains little

to do except to direct our efforts toward improving the general health

and relieving temporary symptoms. A surgical operation is the only

curative measure.

Operations for Brain-abscesses.

Eeferring to the skull (Figs. 98 and 99) that the author has

prepared to illustrate the various operations for trephining and for

mastoid diseases, the surgical relations of the parts involved will ap-

pear. The field of operation is prepared on the previous day by shav-

ing, scrubbing with soap and Avater, and afterward with alcohol or

ether, leaving a generous margin hairless (Fig. 113). Then the head

is bandaged with sublimated gauze. The bowels are relaxed by a

saline draught on the previous evening and evacuated by an enema

on the morning of the operation. Nothing but beef-tea is allowed

on the operating day. While ether is generally to be preferred in

other operations, chloroform is allowable in this instance, since it

causes a depression of the cerebral centres, while ether acts as an

excitant.

The point selected for the centre of the half-inch trephine is

seven-eighths of an inch above the centre of the meatus (Fig. 98).

Incisions at right angles to each other are usually made, intersecting

each other at this point, although Horsley prefers a semicircular flap.

The cut should penetrate to the bone, and all the soft tissues are

raised (Fig. 93), preserving the periosteum, and retracted by the

double hooks (Fig. 94). The trephine now having been used, if the

opening is not capacious enough it can be enlarged without injuring

the dura by an ingenious device of DeVilbiss, of Toledo, or with the

chisel. Tlie dura is opened in a valve-shaped flap by a circular in-

cision one-eighth of an inch inside the bone-perforation, so as to

permit of this remaining margin being sewed to the flap of the dura

afterward if necessary. If there is no cerebral pulsation the abscess

may be expected to "be superficial, but even if pulsation is present

there may he a deeply-seated pus-cavity.
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The aspirating-neeclle should now be inserted in the supposed

direction of the abscess if no pus appear. Or a sharp bistoury may

be cautiously introduced once or twice or even a third time in dif-

ferent places. If pus escape the opening is enlarged, as complete

evacuation as possible is effected, and the cavity is cleansed, disin-

fected, and packed with iodoform gauze, or a rubber drainage-tube

may be inserted. If no pus is found the dura is sutured; the bone

button, having been preserved in sterilized warm water, is replaced;

the periosteum stitched in situ, the soft parts brought together, and

the skin-wound is closed with the finest catgut suture. Sterilized

gauze, absorbent cotton, and a bandage complete the dressing.

When the abscess is located over the roof of the mastoid antrum,

the latter is opened, and in most of these cases it is filled with either

pus or a cholesteatoma. Enough of the roof of the antrum is chiseled

away to allow of examination of the dura. If the latter is covered

with granulations or if no pulsation is present, it should be entered.

If no pus- is found, a way is made leading to the roof of the middle
ear (Kiister), avoiding the facial nerve and semicircular canals by
going above the former and external to the latter. An incision is

then made in the middle portion of the temporal lobe. The after-

treatment is described above. Knapp (Archives of Otology, April,

1895) performs the tympano-mastoid cranial operation for otitic

brain-abscess.

Cerebellar abscesses may be reached by chiseling the mastoid
process so as to penetrate the posterior fossa without opening the
lateral sinus, or the trephine may be used so as to perforate the occi-

put between the occipital and the lateral sinuses (Fig. 98, v). It
should not be forgotten to always give a very guarded prognosis.
Besides the causes of fatal termination already mentioned the end
may be hastened by hfemorrhage from the middle meningeal artery,
gangrene of the brain, pyaemia, and prolapsus of the brain. Zaufal
{Archives of Otology, April, 1895) first opens the posterior fossa, and
if results are negative then the middle fossa, if the cranial cavity is
to be opened after a mastoid operation.

Sinus-phlebitis and Sinus-thrombosis.

These complications result from caries or necrosis of the poste-
rior tympanic wall in a considerable proportion of cases, but the
lateral (sigmoid) sinus is the vessel most often affected. The supe-
rior petrosal and cavernous sinuses and the internal jugular vein are
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rarely involved, the latter in caries of the inferior tympanic wall.
AYhile the canse is generally an extension of the necrotic process of
the bone to the walls of the sinns, phlebitis may also result from
septic infection transmitted by the veins communicating with the
sinus. We may have accompanying this condition cerebral abscess
or meningitis. The preceding suppuration has generally, but not
always, been of long duration. The attack is sudden and character-
ized by pain in the occipital region and neck, chills, loss of appetite,

and a temperature above 104° F., with remissions. The pulse is rapid,

the skin dry, the tongue dry and coated, but consciousness may or

may not be affected. Occasional symptoms are dizziness, stiffness of

the muscles of the neck, optic neuritis, vomiting, delirium, con-

vulsions, coma, and others suggestive of septicfemia. When the in-

ternal jugular vein is affected, a dense cord, tender on pressure, may
be distinguished along the anterior border of the sterno-mastoid mus-
cle if the neck has not become too csdematous. If the cavernous sinus

is involved the oedema may extend to the face, nose, and eyelids.

The fatal termination, which often occurs in about three weeks, is

most likely to result from pyjemic pneiimonia. However, the dura-

tion varies greatly from a few days to months. Eecovery cannot be

expected Avithout surgical interference.

Treatment.—Stimulants, nourishing diet, and antipyretics are

indicated until the operation is decided upon. The mastoid process

should be opened (see "Mastoid Operations*') and the sigmoid sinus

laid bare. If it has not the natural dark-blue color or pulsation, but

is hard, thickened, and inflamed, a thrombus is probably present. If

a broken-down thrombus or pus is present, there will be fluctuation

and absence of pulsation. The aspirating-needle should be inserted

to ascertain the nature of the contents. If either condition mentioned

is found, the sinus should be laid open longitudinally with a sharp

bistoury, cleaned out with forceps and curette, washed with bichloride

solution, 1 to 2000, and dressed with iodoform gauze. .

If the internal jugular vein is thrombosed, it should be ligated

lew enough in the neck to get below the thrombus. The upper seg-

ment is brought out of the wound, the thrombus removed and the

vein is treated as already indicated. This will prevent infection of

the lungs if resorted to early enough.



CHAPTEE XIV.

DISEASES OF THE MASTOID PROCESS.

Pathology.—Primary acute inflammation of the mastoid process

is a rare disease. Any affection of this part is nearly always conse-

quent npon a middle-ear inflammation. The disease may be limited

either to the lining membrane of the pneumatic spaces or to the peri-

osteum of the cortex, or both membranes and the bone itself may be

involved. In the acute form the latter condition is most likely to

prevail, especially when it is consecutive to an acute middle-ear sup-

puration. Unless the inflammatory process is speedily interrupted,

necrosis of the bone may occur, with a growth of unhealthy granula-

tjons; the. formation of a fistula, either externally through the cortex,

presenting a post-aural abscess, or through the posterior wall of the

bony meatus (Fig. 99), or internally, communicating with the cranial

cavity through the lateral-sinus wall (Fig. 79) or through the roof of

the tympanic cavity. In this manner the posterior or the middle

fossa (Fig. 82) may be invaded by the purulent discharge, thus giving

rise to meningitis, subdural abscess, sinus-thrombosis, pyaemia, or

brain-abscess. M. D. Lederman reported a case of extension of mid-

dle-ear and mastoid suppuration to the cranial cavity, in which "soft-

ening of the lower portion of the right temporo-sphenoid lobe of the

brain was found, accounting for paralysis of the arm and leg of the

opposite side" {Tlie Laryngoscope, July, 1896). Moos {Archives of

Otology, July, 1894) reported a case of "mastoid disease extending

cutward by way of the mastoid fissure, the continuation of the petro-

squamous suture."

In the more favorable cases the discharge contained within the

antrum and cells may find exit through the middle ear and external

canal, or, if pus form beneath the mastoid periosteum, the resulting

post-aural abscess may rupture spontaneously. This often occurs
when the pus has found its Avay from the antrum through a fistulous

o])ening in the cortex; so that the mastoid antrum comes into direct

communication with the external world. In 1884 the author treated
sueli a case in a lady nearly 80 years old. The discharge had ceased
and tlicre was a fistulous opening, surrounded by the blackened, ex-

(149)
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posed bone three-eightlis of an ineli (one centimetre) in diameter
leading- mto the tympanic cavity. The hearing for conver,sation \vas
not lost, no inconvenience wa,s suffered, and she did not wish the
opening to be closed. The patient remained in excellent health when
last seen, twelve years afterward.

An occasional result of inflammation of the mastoid cells is a

Fip. 82.—Interior of base of skull. LS lateral (sigmoid) sinus; 11,

parallel lines over the suiDerior senaieircular canal; 0, internal auditory

meatus; A', opening by trephine for abscess over the middle ear. The

cranial fossse and sinuses are shown. (Author's preparation.)

proliferation of o.sseous tissue, which fills and obliterates the pneu-

matic spaces, leaving the whole area a dense, ivory-like mass. I have

encountered a few such processes in which no pneumatic cells could
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be found, and the chisels were bent and chipped as though driven

against stone (osteosclerosis).

Etiology.—Primarv mastoiditis may occur as the result ot trau-

matism or exposure to cold. Generally mastoid disease is a complica-

tion and is most prevalent during influenza epidemics. In the latter

case, at least, it is probable that a bacterial infection occurs through

the Eustachian tube from the respiratory passages, since it has been

demonstrated that the diplococcus of pneumonia is present in the

mastoid discharge (Scheibe). Frank Eumbold reported a case of

mastoiditis in April, 1898, in which he attributed the attack, in a

patient suffering from diabetes, to carious teeth of the lower jaw.

After a mastoid operation had been performed without marked relief

the diseased teeth were extracted, after Avhich the patient experienced

freedom from pain and made a good recovery.

It should be borne in mind that the relations of the antrum and

middle ear, being connected by the aditus ad antrum, or passage from

the tympanic attic to the antrum, are such that any fluid in the tym-

panic cavity naturally gravitates into the mastoid antrum when the

patient reclines upon his back. Indeed, the antrum is the drip-cup

of the tympanum, and whenever there is considerable fluid in the

middle ear it finds its Avay into the antrum. This does not of ne-

cessity imply an inflammation of the pneumatic cells, but when micro-

organisms—streptococci, etc.—are present the danger to the integrity

of the lining membrane and delicate cellular structures is apparent.

Symptomatology.—Acute mastoiditis is accompanied with pain,

which, though slight and annoying at first, becomes violent and ex-

hausting as the disease progresses. After a few days the tongue be-

comes coated and the temperature elevated two or three degrees. If

there is periostitis there are also tenderness, redness, and swelling over

the mastoid region. Pain is sometimes referred to the temporal, the

supra-orbital, or the occipital region. Fluctuation denotes either a

subperiosteal abscess or a fistula. Great variations in temperature

during the day should excite suspicion of sinus-thrombosis; but as

descriptions of intracranial complications have already been given

(Chapter XIII) they will not be repeated here. A most noticeable

sign of mastoid periostitis and (ledema of the overlying structures is

a pronounced prominence of the auricle, which projects out promi-

nently at a right angle to the side of the head.

Pain is not always present in mastoid disease, especially after

the acute stage has passed, and one must not expect to find tlie whole
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group of symptoms present in every case. They are not constant
(jrreat destruction may take place in the process without proportionate
discernible manifestations. This demonstrates the insidious and dan-
gerous character of the disease. If there is no ear discharge in acute
mastoiditis of the cells, one may expect to find a bulging drum-head
and the postero-superior wall of the meatus may be found depressed!

.

The .inflammatory process may continue for several weeks with
recurrences and remissions of the symptoms, but the closest watch
must be kept in order that any impending invasion of the cranial
cavity may be averted by prompt surgical interference. Pus may in-
vade the middle fossa through the tympanic roof or antrum. If it

break posteriorly from the middle ear or mastoid cells, it reaches
either the lateral sinus or the posterior fossa. If it advance ante-
riorly from the middle ear, it may form a superficial abscess in the
neck or a retropharyngeal abscess. It may break through the inferior
surface of the mastoid process and form an abscess beneath the sterno-
mastoid muscle (Fig. 114). If it find an outlet through the inferior

surface of the petrous portion of the temporal bone, it may burrow
beneath the deeper layer of muscles even to the thoracic cavity. When
the cervical tissues become infiltrated in the region of the sterno-

mastoid muscle, or an abscess of the neck forms, the head becomes
more or less fixed, the face everted, and movements involving this

muscle are restricted and painful. "When a retropharyngeal abscess

is present the jaw is fixed and cannot be moved or depressed suffi-

ciently to examine the tongue or throat except with great pain (Plates

IV and V).

Diagnosis.—In acute mastoiditis the symptoms enumerated are so

prominent and characteristic that no difficulty presents itself in recog-

nizing the condition, but in chronic suppuration of the mastoid cells,

in the absence of a fistula, it is not so simple a task. Persistent dis-

charge, notwithstanding the treatment, foul odor, bulging of tlie

postero-superior wall of the canal, tenderness over this region, and

impaired nutrition indicate a mastoid disease.

Prognosis.—Uncomplicated acute mastoiditis, subject to early

treatment, presents a favorable outlook. A large proportion of such

cases will recover without an operation; but the treatment must be

instituted promptly in order to prevent extensive destruction of .the

bone and intracranial complication. When the latter occurs the

prognosis is unfavorable without an operation; but surgical interfer-

ence presents good chances of recovery if not delayed until the occur-
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rence of septicaemia, brain-abscess, sinus-thrombosis and phlebitis, or

nienino-itis. Vnlpins {Arcliives of Otology, April, 1895) reports three

cases oi influenzal otitis, mastoiditis, and epidural suppuration cured

by operations.

Treatment.—If the patient is seen before perforation oi the

drum-head occurs, and signs of fluid in the middle ear are discovered

paracentesis should be performed at once, as described m treating of

acute inflammation of the middle ear (page 77). The incision should

be a long one, for its tendency is to close soon. A case to the point

occurred" while writing this. It became necessary to make an ex-

tensive opening in the drum-head and to incise the bulging posterior

wall of the meatus, under ether, although a few days earlier a minute

perforation was enlarged under cocaine. The first incision had healed,

Fig. 83.—The author's ice-bag.

the discharge ceased, and great pain and a sense of pressure ensued

from the accumulated pus that was unable to escape.

In acute inflammation the ice-bag (Fig. 83) should be applied

without delay, and kept continuously in place until either the in-

flammation subsides or it becomes evident that an operation is im-

perative. The crushed ice must be replenished as fast as it melts.

One or two days may be long enough, but I have found it necessary

at times to maintain constant cold for three or four consecutive days

and nights. Sometimes an exacerbation occurs and the ice must be

resorted to again. This plan succeeds in some very serious cases, but

if pus has formed the ice may fail. For example: tAvo children about

6 years old presented acute mastoiditis on the same day, and ice was
applied alike to botb. In five days one was discharged cured and the
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Other developed a post-anral abscess, on opening which a fistula was
foimd leading to the antrum. The ice-bag was powerless in the one
case to avert a mastoid operation, because destruction of osseous tis-
sue had already taken place.

Counter-irritation by mustard over the whole mastoid region,
and along the course of the Eustachian tube when it is involved
often assists materially. It should be used nearly, but not quite'
to the point of vesication, and then replaced by spirit of camphor on
a flannel compress until the blush fades and the cutaneous irritation
is again indicated.

Leeches afford speedy relief during the acute, intense stage of
the inflammation. They should be ap])lied over the mastoid process
near the auricle. Detailed directions for applying leeches will be
found in the treatment of acute inflammation of the middle ear
(page 76). General antiphlogistic treatment and anodynes are fre-

quently called for, with laxatives for the bowels, as mentioned under
the same heading.

If the application of the ice-bag is followed in a few days by
subsidence of pain, fever, and the other symptoms, or if the cold is

badly borne, it should be discontinued. If, in spite of all these

antiphlogistic measures, the steady march of the destructive process

is not stayed, an operation must not be too long delayed. A week
or ten days may give sufficient time for extensive infiltration and
invasion of the more vital organs. N'evertheless, the writer has seen

numerous instances in which very grave and alarming symptoms have

yielded to this palliative method of treatment,—cases in which ex-

cellent surgeons believed an operation to be unavoidable.

But it is a matter of duty to emphasize the possibility of a sud-

den fatal termination if the necessary operation is too long post-

poned. Fatal results have followed such delays and refusals to allow

operations, but I have never seen a fatal termination due to the

operation itself; The disease is dangerous; the operation itself is not,

in the hands of a competent operator. If the mastoid process con-

tain necrotic tissue, the operation affords immediate relief. It gives

free exit to the pent-up discharges and removes a threatening cause

of disaster.

Any well-informed surgeon, after sufficient practice on the ca-

daver, can perform the operation with safety and success if he follow

closely the rules laid doAvn; but in order to have well at command

all the surgical relations of the parts concerned, the operation ought
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to be previously studied and performed numerous times on the ca

daver To illustrate: out of seventeen mastoid operations the author

has made in one month, twelve were on cadavers and five only on

^'"^''m'd Lederman advises, as an abortive measure, incision through

the posterior fold of the drum-head, extending through Shrapnell s

membrane and into the superior wall of the meatus, so as to produce

free blood-letting. {The Lary^igoscope, Jiimmxy, 1898.)

Wilde's incision, at least, should be made as soon as it becomes

evident by the presence of a fluctuating swelling back of the ear,

that pus is present. Any one can do this with a sharp, strong bis-

toury (Fio- 84). The cut is made as nearly as possible m the line

of the incision that may be required later for the mastoid operation,

—about three-eighths of an inch (one centimetre) posterior to the

insertion of the auricle and parallel with it (Fig. 105). The incision

is carried down to the bone, the pus evacuated, and a fistula searched

for with a strong probe. If none is present, and it is apparent

Fio-. 84.—Buck's mastoid knife.

that the abscess is subperiosteal, and no superficial caries of the hone

needs curetting, the cavity is treated antiseptically, as will appear

later, until pus formation ceases. Then it is allowed to close.

Indications and Prepaeations foe Mastoid Operations.

Indications for Operating.—The following six rules, by which

the perplexing question of when to operate is decided, were presented

by the writer in a paper before the first Pan-x^Linerican Medical Con-

gress, and received the approval of the aural surgeons present, in-

cluding Professor Politzer, with unanimity of opinion:

—

The mastoid process should be opened

1. When there is acute inflammation of the l)one that resists

palliative treatment.

2. When repeated swellings and abscesses occur.

3. When tbere is a bulging of the posterior and superior wall

of the meatus, with suppuration of the middle car.

4. When there is a fistula.
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5. When there are severe pains in the same side of the head asthe diseased ear and they resist all other treatment
6 A\hen a foul otorrhcea cannot be cured by any other means.
These ru es may be termed conservative, and whatever deviation

^d'Z ^.r""' ^« the operationn
1 the welfare of the patient. Too great temporizing favors sinus-

thiombosis, septicaemia, brain-abscess, and meningitis
There are a few points in this connection worth mentioning for

they are closely related to a successful issue. Excellent illumination
IS had by the use of light reflected from a mirror on the operator's
forehead, after the cortex is opened (Fig. 4). This affords a decided
advantage over window-light. It is more intense, especially from the
sixty-candle-power incandescent gas-burner (Fig. 5); it can be thrown

into the opening of the bone in every direction, and there are no
shadows to obscure the field. The Nevius electric head-light (Fig.

85) affords an ideal illumination for mastoid operations. It is at-

tached to the head-band by a ball-and-socket joint, and it gives a

very brilliant light, exceeding a 16-candle-power lamp. It is op-

erated by connecting it by a plug to an incandescent-electric-lamp

fixture. I have used this illuminator in mastoid operations with the

utmost satisfaction.

Preparation of the Patient.—The day preceding the operation

the patient's mastoid region, together with an area of three inches

in extent above and behind the auricle, is shaved and washed with

soap and warm water, then A\dth ether, and finally with very warm
bicblorido solution (hydrargyrum bichloride), 1 to 1000. The uientu?
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is .vringed with the hitter solution. The parts are then dressed with

sublimated gauze and a bandage. The bowels are relaxed the same

eveninc and beef-tea only is allowed on the day of the operation.

Fig. 86.—A strong scalpel.

Ether is preferable to chloroform on account of its greater safety.

Only so much as is absolutely necessary to procure freedom from pain,

movement, and shock is employed, in order to' avoid a subsequent

bronchitis or pneumonia.

Yig. 87.—The author's mastoid chisel. Actual Avidth.

The patient's clothing is removed from his shoulders and a

blanket, covered with a rubber sheet, is substituted, so as to have

the clothes clean when he is returned to bed. The hair, especially in

the case of females, need not be entirely sacrificed (Fig. 113), as is

siBiiiiiiiiii^

iiiiHSSiSi

Fig. 88.—The author's long mastoid gouges. Actual width.

often done, but it is preserved in a cleanly condition by enveloping

it in a sublimated cap or towel.

The operator and assistants prepare by rolling the sleeves above

the elbows and vigorously scrubbing their forearms, hands, and nails
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With brush warm water, and soap, ami Lastly with alcohol. Eubber
api-ons and operating-gowns complete the snrgeoms toilet. A tablelorty-two inches high is preferred by the writer in order to escape

Fig. 89.—Lead-filled uiallet.

the necessity of a wearying, stooping position during the operation.
The patient's head rests on a small rubber drainage-cushion (Fig. 95).

The instruments, a quarter of an hour before they are needed,
are boiled for five minutes in a 1-per-cent. solution of bicarbonate

Fig. 90.—The author's set of curettes.

of sodium, which does not corrode, and then they are placed in warm,
sterilized water. The scalpels are simply immersed in boiling water
a moment. For many years the writer used a 5-per-cent. carbolic-

acid solution for the instruments, instead of boiling, but a serious

Fig. 91.—The author's mastoid guide.

objection to tbis was that the operator's fingers were benumbed by
the acid, for the instruments were kept immersed in the solution

during the operation.

The instruments required are a couple of strong, sharp scalpels
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m<r 86), four artery-forceps, a periosteum elevator, self-retaining

retrlictors, a strong chisel (Fig. 87), three sizes of long gouges (Fig.

88) a metal mallet (Fig. 89), several sizes of curettes (Fig 90), strong

probes and forceps, a mastoid guide (Fig. 91), tongue-forceps (Fig.

92), and a syringe (Fig. 33), with hot water..

Fig. 92.—Mathieu's tongue-holding forceps.

The Periosteum Elevator, Eetractor, and Curette.

This hoe-shaped device (Fig. 93) overcomes a serious objection

to the misnamed periosteotomes we have formerly used. Indeed,

these instruments should not be "tomes" at all. They should not cut

the membrane, but should lift it from the bone in continuity, so as

to carefully preserve its integrity.

The old periosteotomes put the operator at a disadvantage by

necessitating an unnatural play of his muscles. With a pushing

motion one has not perfect control of the movements of the instru-

ment and it is likely to slip and cut where it is not desirable to wound.

In the use of this kind of a lifter the motion is one of drawing or

Fig. 93.—The author's periosteum elevator.

pulling toward one's self; so that the muscles brought into play are,

together with the instrument, under easy control,—on, the same prin-

ciple as the farmer's use of his hoe, after which it is patterned.

As the separator serves the jmrpose not only of detaching the

periosteum, Init of retracting the loosened tissues, or of curetting

necrosed bone, it may be said to constitute three instruments in one.
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The self-retaining retractors (Fig. 94) take tlie place of an as-
sistant in keeping the soft tissues out of the way of the operator and.
in controlling the haemorrhage during mastoid and other operations
of like magnitude. The retractors consist of two shafts, each armed
with a series of hooks that can be brought together and interlocked
for insertion into the incision, when they can be separated and fixed
at any desirable point up to two inches apart. After they have been
drawn apart as far as may be required, the thumb-screw on the fixa-

tion-bar next to the hooks should be screwed down firmly into the
bar, the handles should be pressed a little together until the tissues

are well stretched as the distal ends of the retractors separate, then
the thumb-nut on the thread-bar should be turned down against the
movable handle.

If the instrument is properly adjusted the tissues cannot slip out

Fig. 94.—The author's self-retaming retractors.

of its jaws, and their pressure on the stretched lips of the wound

reduces the htemorrhage to a minimum. In some operations these

hooks have proved more effective than five artery-forceps.

The following arrangement renders these retractors equally useful

in the smallest and the largest mastoid operations: The terminal half

of the shaft of hooks can be slipped out of the main half, leaving

the retractors only an inch long. Eeplacing the adjustable series of

hooks makes them two inches long, and by drawing these adjustable

hooks outward one-half inch one can lengthen the hooks to two and

one-half inches. This has the efl'ect, when the instrument is in

position in a large wound, of making an opening two inches to three

and one-half inches wide by three or more inches long, through which

to work. However, the opening can be made as small as one wishes,

and the capacity of the instrument is far beyond what we usually re-

quire in operations on the skull; but the writer has had it made so
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as to be of service in other and more extensive operations, since its

size in no way impairs its efficiency in mastoid cases. The handles

are constructed to take np as little room as possible.

When the adjustable parts of the hooks are removed for small

operations the openings in the permanent hook-shafts, into which
the adjustable hooks fit, may be securely sealed by a bit of beeswax

to prevent the entrance of blood, etc. After being used, this wax
will run out on the application of a little heat. A drop of oil should

then be put in the same openings to prevent corrosion or sticking of

the adjustable shanks.

The straight-edged chisel is employed to open the firm cortex,

but after the antrum or cells are reached the writer's long gouges are

better adapted to the work (Fig. 88). The length of the shafts allows
the operator's hand to be sufficiently removed from the cavity to give
an unobstructed field of vision.

As we cannot know the extent of the pathological process before
entering the bone, it does not appear to be advisable to decide in ad-
vance upon any special method of procedure save one: remove all

dead and diseased tissue. Whatever method does this is best. Stacke's
and Bergmann's operations have the advantage of affording the great-
est accessibility to the tympanum; so that if it is necessary to remove
necrosed ossicles or diseased tympanic tissue it can be done with greater
facihty and thoroughness.

11



CHAPTER XV.

THE MASTOID OPERATIONS.

For our purpose it is most convenient and practical to treat of

mastoid operations under three lieadings: (1) the Schwartze mastoid

operation; (2) the radical tympano-mastoid operation; (3) the modi-

tied operation.

The Schwartze operation is the one most commonly performed,

and is adapted for primary mastoid abscess, or that condition in which

it is necessary to penetrate the bone without entering the tympanic

cavity.

The radical operation, devised by Stacke, is much more exten-

sive and complicated, and is intended to open not only the antrum,

but to expose the whole tympanic cavity and to remove one or more

of the ossicles and any diseased tissue that may be found in the mid-

dle ear.

The modified operation is a convenient combination of the best

principles governing the other two, more thorough than the first, and

less menacing to important structures than the second.

The Schvs^artze Mastoid Opeeatiox.

All preparations having been made as already detailed (Figs. 95

and 96), the ear cleansed, etc., the auricle is bent forward and the

incision is made, beginning at the apex of the mastoid and extending

upward and forward until within three-eighths of an inch (one centi-

metre) of the auricular attachment; then it is carried parallel to the

.auricle to a level with its superior attachment. The incision should be

made from below upward, for if made in a downward direction it is

possible for the knife to slip off from the rounding surface of the mas-

toid tip and plunge into the soft tissues of the neck, for one naturally

bears hard upon the knife to cut to the bone. The posterior auricular

artery or its anterior branch will have been severed and is caught up

with the small artery-forceps and twisted. The forceps can be left

holding it, instead of stopping to ligate.

The bleeding may be considerable for a few jninutes, and if a

(162)
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pus-cavity is opened the contents usually gush out with considerable

force. The hasmorrhage is dried rapidly with small pieces of moist

sterilized gauze, the assistant consuming as little time as possible.

If necessary, several small artery-forceps can be used to arrest the

venous flow, and they can be left in situ when the retractors are

Fig. 95.—A mastoid operation.

applied. The periosteal elevator (Fig. 93) is now used to separate
the periosteum backward far enough to expose all the surface cov-enng the cellular part of the bone, and forward to the posterior mar-

aud t ^^;,f-'^^^^'^^ "^f"''-
The periosteum shonld be kept intactand carefully preserved. The self-retaining retractors (Fig 94) arethen mserted into the wound, the teeth being interlocked and re ting
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on the denuded bone. They are then separated as far as possible

and fastened as previously described. In short incisions, as in chil-

dren, the additional hooks are not needed. The haemorrhage now
practically ceases from the soft tissues because of the pressure and

stretching by the hooks. If a fistula in the bone is found, it is en-

larged; if there is' none, and the antrum is sought, the bone is

opened on a level with the superior border of the external meatus

and three-eighths of an inch (one centimetre) back of its posterior

wall (Figs. 97, 98, and 99).

The mallet and straight-edged chisels are used to remove the

Fig'. 96.—Operating-room and accessories.

cortex in preference to the trephine or drill. The broad chisel is best

here. The strokes of the mallet must always be light enough to run

no risk of forcing the chisel through softened bone into the vital

parts.

The general direction of the cone-shaped mass of bone to be

removed is inward, forward, and a little upward (Fig. 97); but one

must always bear in mind that these are relative terms, for we speak

as if the patient were in an upright, instead of a supine position. A

good rule is to keep close to the meatus, follow its direction, and

keep above the horizontal plane of its axis if the antrum is to be

opened (Fig. 100) and tlic facial nerve avoided.
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As soon as the cortex is removed the forehead-mirror or electric

lamp (Figs, -i and 85) and brilliant illumination should he used (Fig.

5). If dead hone is reached there is little or no difficulty in distin-

guishing it from the healthy. It is softer, darker, crumbling, and

is often filled with dark, fungus-like granulations as well as pus. It

breaks down readily under the curette and should be entirely re-

moved until nothing but healthy tissue is to be seen.

The opening in the cortex should be made spacious enough to

Fig. 97.—Horizontal section through right temporal bone, cut two
millimetres above the centre of the external canal. 0, opening in mastoid
leading to antrum; the heavily-dotted lines indicate the depth to which
the opening penetrated in the upper section of this bone; small arrow in-
dicates the relative position of the spina; 22, wedge between opening in
mastoid and external meatus; M, mastoid; 23, dotted lines indicating
how osteosclerosis may increase the depth to which it is necessary to pene-
trate; C, external canal; *, large cell in direct communication with the
floor of the antrum above; lateral sinus; posterior semicircular
canal; N, facial nerve; x, horizontal semicircular canal; 2, vestibule- 1
mternal canal; 3, cochlea; 4, fenestra ovalis; 10, Eustachian canal; MTmembrana tympani. (After C. E. Holmes.)

allow of easy inspection of all the interior of the process. In the
adult he oval aperture should be about one-half by three-fourths ofan inch m diameter or ten by twelve or fifteen millimetres, with the
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long axis in the vertical. The surgeon should be satisfied with noth-
ing but thoroughness of detail. If the carious bone extend to the
dura or lateral (sigmoid) sinus it is removed thus far, exercising great
caution not to injure either, and, although it has often been neces-

sary to expose both, Ave have never seen any ill results follow. If

the sinus should be accidentally ojiened, the haemorrhage will be
profuse and will probably necessitate tamponing the cavity with iodo-

Fig. 98.—Side-view of a skull, showing (in) opening in mastoid process

for Schwartze operation. The wavering black line just above 1 is the course

of the facial nerve exposed; above and at the left of this is seen the tym-

panic cavity; ii, opening by trepliine to explore the roof of the middle ear;

Hi lie over the course of the lateral sinus; iv, Reed's base-line; V, trephined

opening for cerebellar abscess. (Author's preparation.)

form gauze and postponing further operative procedure for a fort-

night, unless sufficient pressure can be exerted to suppress the bleed-

ing

The variation in the distances between the external canal and

the lateral (sigmoid) sinus is shown in the same individual on the

opposite sides of a skull in my possession (Figs. 82, 101. and 102).

The suro-ical relations and close proximity of the sigmoid simis. the
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lacial nerve, and the semicircular canals are plainly Adsible in Figs.

97, 101, and 103 (LS, N, etc.).

In many cases this operation suffices to effect a cure and it is

not necessary to proceed farther. All projecting spiculse of bone are

removed, rough corners rounded off, the wound is syringed with

quite warm bichloride solution, 1 to 1000, then dried and sprinkled

with aristol (Fig. 34) or iodoform powder (Fig. 67). The upper sec-

tion of the wound is stitched to a level with the upper border of

Fig. 99.—Schwartze operation. View of skull from below, showing
tympanic cavity, looking from below upward and inward. The antero-
inferior wall of the osseous meatus is removed, i, postero-superior wall of
the meatus; at the right of i is an opening into the mastoid cells; /(,
opening above meatus for cerebral abscess; in, Schwartze opening 'into
antrum; v, opening for cerebellar abscess; 6, exit of facial nerve (black
Ime running downward)

; 7, stirrup in foramen ovale. The dark space
just above the stirrup shows the opened Fallopian canal. (Author's pren-
aralion.) ^

the bone-opening only. The cavity is packed very lightly with iodo-
form gauze, covered thickly with absorbent cotton, and the dressing
IS completed with a not or crinoline bandage. These bandages are
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not to be applied very firmly, since the sizing they contain, being
moistened before they are applied, dries and contracts, setting some-
what like a .plaster-of-Paris bandage. Later, a rubber adhesive plaster

Y

Fig. 100.—Opening of the antrum. W W and T 7, horizontal and

perpendicular plane? of the skull; 0, opening in mastoid leading to antrum:

OA, antrum; LS, lateral sinus; M, mastoid process; 22, posterior wall of

external meatus; 15, styloid process; ^/T, membrana tympani; 14, glenoid

cavity; 28, Glaserian fissure; 17, zygomatic process; 12 and 13, outlines

of hammer and anvil and location of attic; 10, spina supra meatus;

*, dotted lines showing position of antrum; E, linea temporalis. (After

C. K. Holmes.)
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Fig. 101.—Horizontal section through right temporal bone, showing
distance between lateral sinus and external canal. Cut begins below centre

of external canal, passing obliquely upward and inward. L8, lateral sinus;

M, mastoid; N, facial nerve; TC, tympanic cavity; 2, vestibule; MT,
niembrana tympani; C, external canal; small arrow indicates the point
where a perpendicular line from the spina supra meatus would touch.
(After C. R. Holmes.)

iMg. 102.~Horizontal section through right temporal bone, cut near
centre of external meatus, showing how close the lateral sinus may come
to the external canal in some cases, a, internal carotid artery; F, internal
J^igular vem. For explanation of other letters see Fig. 97." (After C R
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can be substituted for the bandage (Fig. 104). The wound is kept
sufficiently open to permit inspection and treatment until the cavity
fills with healthy cicatricial tissue.

The patient is now put to bed. In case the temperature was
high before the operation it usually falls, but it may remain near
100° F. for a few days. The dressing is not disturbed for four or five

days unless considerable hEemorrhage, discharge, odor, pain, or fever
should call for it. Too frequent dressings and forcible irrigations

retard new tissue formation, while too infrequent dressings favor
decomposition, septic infection, and exuberant granulations. Even

Fig. 103.—Perpendicular section through the right temporal hone, be-

ginning at line B B, behind opening 0 in mastoid (Fig. 100), and directed

inward and forward, cutting Eustachian tube in its long axis. N, dotted

lines show the course of the facial and chorda-tympani nerves; M, mas-

toid; Ch, chorda-tympani nerve; MT, membrana tympani; fl, canal for

internal carotid; 10, Eustachian tube; 9, processus cochliariformis; At,

attic; 7 and 8, showing defects in the bone covering attic and antrum;

OA, opening into antrum (Fig. 100); L8, lateral sinus;*, antrum; 0,

dotted lines indicating funnel-shaped opening (Fig. 100). (After C. E.

Holmes. ) i

in this operation the author often connects the middle ear with the

mastoid opening so as to permit a current of water to pass into one

and nut of the other for the sake of absolute cleanliness.
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The duration of this operation, from the first incision to the
completion of the operation and insuflflation of the powder, has varied
in my practice from fifteen to thirty-five minutes. With good as-

sistants one can acquire dexterity in operating without incurring any
rislvs, and the patients make a better recovery than when narcosis is

protracted. The length of time required for complete recovery varies

greatly. We have had patients leave the hospital in a few days or a

week and have found them cured at the expiration of the fourth
week, while others, for various reasons, extend over three or four

months. Six or eight weeks would be a fair average time to o-ive

I*

Fig. 100.—The Stacke operation completed. (After C. R. Holmes.)

as necessary for a cure, and patients should be informed that it may

require longer (Fig. 105).

The Radical Tympano-:mastoid Opeeation (Stacke).

The first incision is the same as in the simple operation, except

that it is carried above the insertion of the aimcle and then forward

as far as a point directly superior to the anterior wall of the meatus

(Fig. lOG). After the periosteum is raised to the margin of the

meatus the periosteal end of the mastoid guide (Fig. 91) is inserted

between the posterior wall of the osseous canal anrl its periosteal
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Fig. 107.—Side of skull, showing Stiicke operation. The postero-
superior wall of the meatus is removed. The antrum is seen below 8 and
the oval window at the right of 0. ]$olow the oval foramen is seen the
round window, and the dark spot above and to the right of the 9 is an
opening into the external semicircular canal. The projecting ridge between
this and the oval window is the Fallopian, or facial, canal. 12, point for
trc])hining to open the lateral sinus. (Aut^ior's preparation.)
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lining, and the latter is raised as far as the membrana tympani. One
can tell when the middle ear is reached, for at that instant resistance
ceases. The instrument is carried no farther inward, hxit is moved
carefully around the whole circumference of the canal, separating
the membranous lining and preserving its integrity.

The integument is now drawn out of the canal like a severed
glove-finger and reflected forward with the auricle so as to expose the
bony canal and drum-head. The latter is now detached. The poste-
rior canal-wall is chiseled away, backward into the antrum and in-

ward as far as the tympanic attic (Fig. 107), removing the wedo-e-

Fig. 108.—Veilical section thiough the ear. 4, wedge-shaped ijortion

of bone forming outer boundary of the tympanic attic; dotted line shows

the section removed in the Stacke operation; 5, dotted line shows course

of facial nerve; the bright spot in the dark area between 4 and 5 is the

end of the probe, seen through the aditus ad antrum, resting in the antrum;

6, remnant of the drum-head. (Author's preparation.)

shajied portion of bone constituting the outer boundary of the attic

(Fig. 108, No. 4), until a bent probe, in contact with the attic-roof

and drawn outward, meets no resistance. T]ie Avholc inner wall of

the tympanum is now exposed to view, and this cavity, the antrum,

and tlie meatus are converted into one cavity. The surgical relations



^;f-
I09.-Section of the temporal bone (actual size) through the mas-

OKl cells Fallopian canal, and middle ear, severing the ineudo-stapedial articu-
lation. I, membrana tympani. 2, tip of the mallet-handle. 3, chorda-tympani
nerve, at the left of which is seen the canal for the tensor-tympani muscle.
4 head of the mallet. 5, articulating surface of anvil for the mallet 6

; 1

" •'''"^ ;°n"^^«ng the tympanic attic with the mastoid antrum!

Lre 1 "n
"^'"""^ — specimen«ic e are only capacious pneumatic spaces, instead of a large cavity 8Fallopian canal for the facial nerve. 9, long crus of the anviffo a^^'ieulation with the stirrup. 10, large cavity, or antrum, in the tip of the ma toid

oorte"' Z '.1°"'^^°"^ ' ^1-" °f 'one foi n^ tT
01 tex; between this antrum and 7, where the antrum should be nor n.llv





Fig. no—Section of the temporal bone (natural size) through the mid-
dle ear. Fallopian canal, mastoid antrum, and cells, showing dense bone be-
tween the antrum and cells, with no communication between them. 1, drum-
head. 2, tip of the mallet-handle. 3, anvil, showing the long crus at the
right for articulation with the stirrup, and the short process at the left which
serves the pui-pose of an anchor to the bone. 4, head of the mallet. 5, tensor-
tympan, muscle and tendon. 0, dense bone where pneumatic spaces are usu-
ally found. 7, pneumatic cells in tlie tip of the mastoid process. 8, Falloi)ian
canal, for the facial nerve. !), the stirrup. At the right of 9 and at the left
of the anvl ,b the aditus ad antrum, connecting the tympanum with the
antrum.
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of these parts are clearly shown in Figs, 109 and 110. The anvil is

detached from its articulation with the stirrtip (Fig. 59) and removed

with the pincette (Fig. 58), care laeing taken not to dislocate the

stirrup and thns open the vestibule. The drum-head is removed in

its entirety, together with the mallet. This is a simple maneuver

under the present conditions. All carious or necrotic tissue, granu-

lations, or cholesteatomata are curetted away (Fig. 80).

When the membranous canal is returned to its place it is incised

along the median line of the posterior wall, longitudinally, up to the

Fig. 111.—Horizontal section of temporal bone, cut near floor of ex-
ternal meatus, ft, canal for internal carotid; TO, tympanic .cavity; MT,
membrana tympani; V, bulbus of internal jugular vein; N, facial nerve;
L8, lateral sinus; M, mastoid. (After C. R. Holmes.)

concha, where an incision at right angles to the first is made through
the posterior half of its circumference. 'The two resulting flaps are
packed,—the one upward and backward and the lower downward and
backward into the mastoid cavity. This gives access to one large
cavity for after-treatment through the meatus.

In this operation we have not only the lateral (sigmoid) sinus and
dura to avoid, but the facial nerve and semicircular canals. To
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escape wounding the facial nerve, as soon as we arrive in its vicinity
the mastoid guide (Fig. 91) is inserted into tlie attic, and tlie nar-
row toe of the foot-plate is passed through the aditus ad antrum and
toward the antrum. The long handle is brought forward and down-
ward over the cheek so that the end of the handle lies in a direct
line with the lower border of the upper teeth or lip. Then the foot-

Fig. 112.—Six weeks after Stacke operation. 1, point to apply electric current

to affect superior branches of the facial nerve; 2, to affect inferior

branches in treating facial paresis or paralysis. (Author's ease.)

plate falls over the Fallopian canal containing the nerve, and the

chisel will strike the guide before it can reach the nerve. An as-

sistant is instructed to hold the guide scrupulously in place and to

give warning instantly when it is touched. The facial canal is some-

times deficient or destroyed, leaving the nerve exposed.
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It is of the greatest importance to avoid injury of the facial

nerve, as it produces a shocking deformity of the face (Fig. 75). I

have seen facial paralysis produced, in my opinion, by packing the

wolind-cavity too firmly with the gauze, producing pressure on the

exposed nerve.

An anomalous position of the facial nerve renders it liable to

injury if one chisels near the floor of the external canal. In using

Fig. 113.—Appearance two weeks after the modified operation. Healed
five weeks after the operation. (Author's case.)

the middle-ear curette one should not forget that the tympanic walls
are sometimes as thin as an egg-shell (Figs. 103 and 111) The in
ternal carotid artery and the internal jugular vein are sometimes very
imperfectly protected and liable to be penetrated. As one proceeds
iipward and backward the external and posterior semicircular canalsmust be avoided.

_

The radical, or Stacke, operation consumes more time than the
simple, or Schwartze, operation. The time varies with different on-

12 ^
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erators from one to two hours. Longer time is required for liealino-
also on account of the greater extent of wound-surface. Fig. 112
shows progress six weeks after the Stacke operation.

The Modified Mastoid Opeeation.

In this operation the incision is the same as in the radical one
(Fig. 106). The writer does not dissect out the whole integumentary
canal, but separates only its postero-superior half 'from the bony wall

Fig. 114.—Post-mortem section of mastoid process. T, tip of process;

2, fistula below T leading into mastoid cells; 3, opening made by trephine,

probe resting in antrum; 4, cotton in external meatus. (Autlior's speci-

men.)

and then depresses it sufficiently to give easy access to the tympanic

cavity. By this means one-half of the soft meatus is left undisturbed

and the integrity of the integumentary canal is preserved. This

method leaves a less extensive wound to heal, and it has afforded the

most satisfactory results. The collapse of the canal can be pre-
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vented by lightly ijacking the mastoid wound and by packing the

canal or inserting a firm-rubber tube. In other resjDects this method,

which the anthor has j^referred for several years, corresponds to the

Stacke operation.

It is safer not to close the Avonnd entirely until it has healed

from the bottom. When the interior has filled with firm cicatricial

tissue up to the surface of the bone-opening it is safe to allow it to

close. We have had good results after closing the wound completely

at the end of the operation, but it is certainly not so safe a plan.

Fig. I15.-Appearaiice three weeks after a modified Stacke and an
operation for a neck-abscess. The latter is healed and the former kept open
until the wound-cavity filled with healthy tissue. Patient discharged cured
fifty-five days after operation.

The best dressing is one of dithymol diiodide (aristol) sprinkled
over the wound-surfaces, covering them entirely. Then iodoform
gauze should be placed lightly in that part of the wound chosen toremain open. It should not be packed down to the bottom of thewound so firmly as to crowd any discharge inward, but it should fill
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the cavity and keep the cutaneous tissues from closing over the su-
perficial opening in the bone. Dithymol diiodide has two excellent
qualities: it is the best eicatrizant we possess, and it has the addi-
tional advantage of being to some extent an anaesthetic. While iodo-
form is irritant and toxic and boric acid sometimes produces pain,
dithymol diiodide soothes without any ill effects.

I

^^^^^^^^^^^

f c

Fig. 116.—Abscess of the mastoid process extending over ten weeks, re-

sulting in an enormous abscess of the neck, reaching nearly to the

thoracic cavity. Cured by an operation. (Author's case.)

After stitching that part of the wound to be closed, and dress-

ing the open moiith for drainage, the whole is covered with sterilized

gauze, absorbent cotton, and a net bandage. This bandage is made of

the common white mosquito-cloth, which, as used in the Northern

States, is sized with a preparation of glue. The roll of bandage is

dipped in sterilized water just before applying, until it is wet through.

Then the water is squeezed ont and the bandage is applied as usual.
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When it dries, the layers adhere together firmly, so as to retain their

position for many days in succession without any attention.

This operation requires more time than Schwartze's and less than

Stackers, both to perform and for healing. Fig. 113 shows progress

two weeks after the modified Stacke operation. Three weeks after

the operation taste was suddenly lost, but returned again. The ex~

L_ it
I

Fig. 117.—The same as Fig. 116, showing the outline of the swelling.

uberant granulations seen on the right border of the wound were re-
pressed with silver-nitrate stick.

Abscess of Neck from Middle-Eah and Mastoid
Suppuration.

This is an occasional complication that requires operative in-
terference. It arises from the purulent process penetrating the bone
and burrowing beneath the superficial or deep layer of muscles. If



183 ABSCESS OP THE NECK.

It break through the inferior wall of the tympanic cavity, thepiis-chaoanel may extend along nnderneath the deep layer of mn^

M all of the middle ear, a retropharyngeal abscess or a snperficial cer-

TfIf'A'l f'f'P- '''' ^^^^^^^ through the inferiorsmface of the mastoid process (Fig. 114), it bnrrows under the sterno-mas Old muscle and forms a swelling on the side of the neck. At first
the tumor is small, is generally located directly below the lobule of the
auricle, is hard to the touch, and may give so little evidence of its
presence that it may be overlooked.

So slight are the symptoms at first that patients do not mention
the neck trouble, and it is only by the habit of close observation that
the surgeon himself does not let so serious a matter escape him
While no active symptoms referable to the neck-abscess may occur
during the first few days, it often increases rapidly in size. The sur-
rounding tissues become infiltrated; the tumefaction extends over a
larger surface; the overlying skin becomes tense and shiny to such a
degree as to suggest erysipelas; the movements of the head become
restricted and painful; the temperature rises; the tongue becomes
coated; headache, loss of appetite, and other febrile disturbances su-
pervene. Although fluctuation does not occur early, especially if the
abscess is deep-seated, the diagnosis is promptly suggested by the pres-
ence of the suppuration above it.

The only treatment is to open and evacuate the cavity and treat

it antiseptically until pus formation ceases. Great care must be taken
to avoid injury to the net-work of veins, arteries, and nerves in this

region. For this reason it is best to open the abscess as far back as

possible, and yet open it in a dependent position. Further treatment
should be on general surgical principles.

Fig. 115 shows such a case three weeks after the modified Stacke

operation and opening of the neck-abscess, the latter being entirely

healed. A drainage-tube w^as inserted into the neck-opening, carried

upward, and brought out through the mastoid wound.

Figs. 116 and 117 show an extraordinarily large abscess of the

neck complicating mastoid and middle-ear suppuration. The swelling

over the mastoid process is best shown in the front view. The great

swelling of the neck is indicated by the curved line below the ear in

the posterior view.



CHAPTEE XVI.

DISEASES OF THE INTERNAL EAE.

As compared with affections of the middle ear, diseases of the

labyrinth are rare, except as sequels of tjanpanic diseases. The

methods of making a differential diagnosis between these two parts

of the ear are sufficiently set forth in the section on hearing-tests.

IlYPEK.^imA AND ANil<]MIA OF THE LaBYHINTH.

Hypertemia may occur as a result of middle-ear inflammation or

some intracranial disease, or secondarily to a disturbance of the cir-

culation in the blood-vessels of the neck, such as pressure on the large

veins, or it may be due to certain medicines,—quinine, sodium salicy-

late, amyl-nitrite, etc. It sometimes complicates the fevers.

Antemia of the labyrinth may follow great hsemorrhages, exliaust-

ing affections, and various anomalies of the circulation.

The symptoms need not necegsarily include impairment of hear-

ing, but tinnitus aurium and giddiness are .the principal manifesta-

tions. These conditions will be recognized as accompaniments to the

main diseases which give rise to them, and the diagnosis, prognosis,

and treatment will be determined accordingly. If hyperasmia is due
to active inflammation of the middle ear, the measures laid down in

the section on that subject should be brought into requisition: co-

caine, local bleeding, counter-irritation, catharsis, bromides, rest, the

mastoid ice-bag (Fig. 83), etc.

In antemia of the labyrinth the primary condition that causes

the anaemia will suggest the treatment.

Inflammation of the Labteinth (Otitis Interna).

Primary inflammation of the internal ear is of very rare occur-
rence; but a disease of the surrounding structures, the middle ear,

or mastoid process may extend to the labyrinth. An intracranial
lesion also may involve this organ. Predisposing causes are to be
found in the loss of the stirrup, caries and necrosis of the inner wall
of the tympanic cavity, etc., by means of which an entrance of bac-
teria and discharges is effected into the labyrinth.

(183)
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IN^I-^MMATIOxY OP THE LABYRINTH.

^.1
^7' w f"""''^ labyrinthitis have been reported by Agnew

aiter a severe cold or some other canse, or even Mathout any discermble eanse, sudden deafness of greater or less degree comes on

such attacks. The d:zz:ness may disappear, leaving a permanent deaf-
ness In case this deafness is due to a serous exudation into the laby-
rinth, producing pressure on the terminal . filaments of the auditory
nerve, the loss of hearing may not be complete or permanent. Ab-
sorption of the exudate may be followed by a clearing up of the
subjective symptoms and deafness.

Purulent inflammation is of more serious import, since it not
only robs the sufferer of the" poM-er of hearing, but jeopards his life.
±5esides the predisposing causes mentioned above, it is sometimes a
result of the eruptive fevers, diphtheria, mumps, variola, typhoid
fever, or cerebral meningitis. The latter disease is simulated by the
most active form of primary labyrinthitis. The two are easily mis-
taken for each other, the symptoms are so similar, but the duration
of the labyrinthal affection is but a small fraction of the other.

Panotitis, or inflammation of both middle and internal ears, is

generally the result of scarlet fever or diphtheria, producing irre-
parable deafness and for some time a staggering gait. A separate
description of this disease is not necessary, since it is a combination
of two conditions already presented.

The prognosis of inflammation of the labyrinth is unfavorable.
Some cases recover; more do not. One such case, complicated with
mastoiditis, recovered entirely after four months, without mastoi-
dectomy, although I was in doubt for a time if. further postponement
of the operation were justifiable. Another became entirely deaf dur-

ing meningitis at the age of 2 years. During the sixth year she began
to distinguish sounds. She has improved under treatment, and has

learned to talk without special instruction or lip-reading. At the

present time, 1898, improvement continues. She hears conversation

well, and attends the public schools. The author has met with a

number of such instances; yet it is safest to give a very guarded and

conservative prognosis.

Treatment.—Potassium iodide, pilocariDine, iodine ointments,

etc., have been used by Politzor, Moos, Gruber, and others. Of a

2-per-cent. solution of pilocarpine hydrochlorate, 2 to 6 drops are

injected into the forearm daily, in increasing doses. General anti-
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phloo-istic treatment must be resorted to in the acute stage, such as is

detailed in the division on acute inflammation of the middle ear. In

syphilitic infection the iodides and pilocarpine are indicated. In

suppuration the methods given for middle-ear suppuration are ap-

plicable.

H^^aiOEHHAGE INTO THE LaBYKINTH.

Extravasation of blood into the labyrinth may take place as the

result of the same diseases that induce inflammation of this organ,

as well as from atheromatous degeneration, fracture of the temporal

bone, concussion, and necrosis. Eesolution may tal^e place by absorp-

tion,' or an inflammatory process may be set up, with its train of con-

sequences, or the clot may undergo organization.

Meniere's Disease.

Meniere first described a group of symptoms that characterized

a case of effusion of blood into the labyrinth: deafness, vertigo, and

vomiting. The attack comes on suddenly, the patient falling as in

an epileptic seizure and presenting an appearance, on regaining con-

sciousness, similar to one coming out of an epileptic fit. In addi-

tion to the symptoms mentioned, there may be subjective noises and

total deafness. After consciousness returns and vomiting ceases, the

great deafness, dizziness, and tinnitus aurium remain. Walking with

the eyes closed is difficult and the body may incline toward the dis-

eased side. The mental faculties evince impairment.

Diagnosis.—This is based on the suddenness of the attack; the

•extreme loss of hearing without previous serious disturbance of func-

tion; the presence of a group of symptoms pointing, in unison,

toward aural disease; absence of disease of the conducting apparatus

or of any other structure than the auditory nerve.

Prognosis.—This, 'for the most part, is unhappy. The hearing

may improve, but this is not likely. The dizziness soon diminishes

sufficiently to allow the patient to walk, though unsteadily, and he

staggers toward the side of the afliected ear. The tinnitus may dis-

appear, but is likely to continue indefinitely.

Treatment.—Eest in bed and perfect quiet are important. The
bowels should be relaxed, an ice-bag (Fig. 83) applied to the mastoid,

and a counter-irritant to the side and back of the neck. Potassium
bromide and iodide in large doses and pilocarpine may be employed
as directed for labyrinthitis. Charcot recommended quinine,, but,



SYPHILIS OF THE INTEENAL EAR.

Leucocyth^mic Deafness

The ear like a]] Z '^"^^ '^'^ ^^^^^^ P^^^ljsis.ne ear, Lte all the other organs, is subject to hemorrhagic and ex-

tbP
'^o^sists in measures for the general condition andthe remedies recommended in Meniere's disease

Syphilis op the Labyeinth.

_

Syphilitic lesions of the labyrinth are most likely to occur dur-ing the tertiary stage, but sometimes manifest themselves in the sec-ondary period. The precise pathological changes in this disease arenot yet clearly established. The symptoms are very similar to those
characterizing Meniere's disease. In most cases subjective noises are
added to the great deafness and dizziness. The affection is usually
bilateral Bone-conduction is diminished or destroyed. The presence
ot syphilitic lesions in other parts of the bodv, or a history of a
previous infection, combined with the symptoms referred to, clear up
the diagnosis. Of all children with inherited syphilis, 10 per cent
have ear trouble (Hutchinson and Jackson). Others claim as high as
33 per cent. The characteristic Hutchinson teeth should be looked
for.

The prognosis is unfavorable. In recent affections and in young
persons the prospects are more encouraging than in the severe types,
with age and a generally impoverished condition to combat.

Treatment.—This is the same as for constitutional syphilis, with
the addition of pilocarpine injections, in 2-per-cent. solution, of 4
to 12 drops in increasing daily doses. Any improvement to be had
from the pilocarpine should show within two weeks. Edmund D.
Spear speaks highly of the results from subcutaneous injections of
pilocarpine. The writer generally employs the mixed treatment,—
mercury and potassium iodide combined.

Albert H. Buck cites a case of congenital syphilitic disease of
the ears in a boy, giving rise rapidly to a high degree of bilateral

deafness. The hearing was much benefited by treatment, which fact
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led the reporter .to concliide that it was an instance ,
of localized peri-

ostitis affecting either the internal surface of the cochlea or the

articular borders of the stapes and oval foramen.

Max Toeplitz reports, in the Neiv Yorh Medical Journal, Octo-

ber 7, 1893, a case of anral syphilis in which "the labyrinth was

affected primarily in the course of a freshly-acquired case of syphilis.

The aural affection began simultaneously with the appearance of

roseola.

"The special features of this case are as follow: 1. The affec-

tion of the labyrinth occurred after the appearance of pharyngeal

patches and simultaneously with the appearance of roseola. 2. The

aural lesion took place during the secondary stage without attacking

the middle ear. 3. The diagnosis of syphilis was made from the ear

trouble.

"The pathological changes produced by the syphilitic poison,

which entered the lymphatic and blood-current of the labyrinth from

the pharynx through the aqueduct and the blood-vessels, probably

consisted in inflammatory alterations of the membranous portion, the

periosteum and the surrounding lymph of the vestibule, and the first

turn of the cochlea, with an increase of cellular elements and hemor-

rhages. All these changes disappeared after energetic antiluetic treat-

ment."

Diseases of the Atjditoky ISTeeyb.

The acoustic nerve may become the seat of various changes

—

hyper£emia, hypertrophy, atrophy, secondary inflammation, and sup-

puration—through invasion from the contiguous intracranial or tym-

panic structures. It must be admitted that the present state of our

knowledge of these pathological processes affords no basis for a prom-

ising system of treatment.

neuroses of the pehceptive appahatus.

Hyperaudition.—A transitory increase in the intensity of the

hearing-power affects some persons. For this condition the author

proposes the term "hyperaudition" as conforming to our system of

nomenclature and as being correctly and briefly expressive. This con-

dition is a symptom of cerebral excitement or irritation, and may con-

stitute a precursor of intracranial disease.

Hypersesthesia.—Auditory hypertEsthesia is an insufferable sen-

sitiveness to sounds or noises. Highly-nervous subjects often present
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The slammW a do / ^ "1 ^^^^ ^^^^^^^

toBP fr'''.t~^^'^' ' P^^'^^P^^°- °f pitch of sounds The

r; e"^^^^^^^^^
—^ its true"u

are affected bv sTL T'. ^^^^^ ^^en bothare aitected by sclerosis, and it is due to an abnormal tension of thetransmitting mechanism. The writer has observed in sucrcals thJcertain tones only, and mostly the higher, were thus in" r"t 3 per

var es n dS'
'^^^^^^--^-tion. The apparent alteration in pitchvanes m different subjects from one-quarter to one-half tone or

s";; ^""'^ -^^^ ^ for any\ut

^,r^°''^i' ^r''"""
^''"^ "^'^^^'^ ^^^^te middle-ear inflam-

mation The tone was perceived as a primary, accompanied or fol-
lowed by a secondary, sound, the latter being in the nature of an
echo. This may be due to hearing correctly with the normal ear and
incorrectly with the other.

Paracusis Willisii.-This is hearing better in a noise, and is
pathognomonic of sclerosis. It is undoubtedly due to the fact that
when powerful sound-waves set the ossicles in vibration, the lesser
vibrations are carried along with the greater to the perceptive organ
Once arrived at the latter point, the smaller waves are recognized with
the larger (see chapter on sclerosis).

Subjective Sounds.—These are sounds experienced by the patient
as real, but existing only in his own consciousness. They are not
always referred to the ears, but to other parts of the head: the region
immediately above the ears, the occiput, and even the vertex. They
are due to irritation of the auditory nerve and possibly of the hear-
ing-centre. Occasionally they are so intense that the sufferer is led
to believe them to be objective sounds and that his friends ought to
hear them by placing their ears close to his. They may become so
unendurable as to cause melancholia and loss of sleep and memory.
Even in greatly-impaired hearing and total deafness patients have
declared to me that they would not care whether the treatment bene-
fited the hearing, if only the interminable head-noises could be
stopped.

It is sometimes imagined that insects have gained entrance into
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the ears, and the surgeon is importuned repeatedly to look for them,

being assured that they must be found. One woman persisted in her

declarations that there were crickets in her ears, for she could hear

their constant chirping. N"otwithstanding my examinations, and state-

ments to the contrary, she filled her ears with spirit of turpentine to

kill the crickets.

A'ery susceptible individuals may have their minds unbalanced

by this harassing, unceasing din. We have seen instances in which

subjective voices were heard, but they were hallucinations of hearing

in persons of unsound mind. Whether the psychoses were attribu-

table to the ear disease or whether the latter was merely a coincident

could not be determined. The latter was probably true, and in such

cases the tinnitus aggravated the mental aberration. Ear treatment

may afford much relief in such nervous affections by removing the

excitant of hearing-hallucinations.

There is a wide variation in the character of the subjective-

noises. Most people call it a ringing or tinkling of high pitch. In

others it is like the roaring of water, the sighing of the winds, the

rumbling of wagons, crackling or explosive sounds, or sudden changes

from the usual ringing to a loud breaking forth of a tone, as if a

small bell had been struck a hard blow. The pitch of the ringing

in one ear may be in unison with a fork of 2048 vibrations, or the

third C above middle C of the piano, while the pitch of the tinnitus-

of the other ear may be much lower and the sound of a different

quality. Probably in most cases it is like the ringing produced by
overdoses of quinine. There may be two different qualities of sounds-

in the same ear.

The noises are increased during a combination of low barometer

with low thermometer, especially so when the air is very humid.

Continuous cloudy or rainy weather and winds give rise to them..

The same is true of quinine, sodium salicylate, alcoholic beverages,,

excessive tobacco-smoking, loss of sleep, sneezing, coughing, much
use of the voice, very cold drinks or food, and a damp, cold, moldy
atmosphere, such as is found in basements. On the other hand, warm,
sunshiny weather diminishes the noises. They are less observed or

entirely suppressed in the presence of objective sounds like those of

an orchestra, the noises of the street or cars, etc. Often patients can-
not tell whether or not the noises are present when objective sounds
can be heard. When tinnitus first appears it may be intermittent, but
in advanced sclerosis it becomes interminable. A certain tolerance
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Of the noises is frequently acquired, so that they are not very muchnoticed when the individual is preoccupied or in a noisyLa"'
:x;iidri^r ^-^^^^ ^^^^ ^^^-^

ifervous tinnitus aurium is an affection in which the ear is notof necessity involved. It may arise from .reflex causes and requirgeneral rather than special, treatment. However, the ear should
inspected for any possible lesion.

Spasmodic noises, or those occasioned by spasmodic contractions
of the muse es of the ear, are rare. In one case I could plainly see
synchronously with the clicking noises, a rhythmical movement o^tne drum-head,-excursions inward and outward,-undoubtedly oc-
casioned by spasmodic contractions of the tensor tympani muscle
Spasmodic contractions of the Eustachian tubal muscles may cause
snapping sounds. Mucous rales occur in the Eustachian tube and
middle ear m the same manner as they do in the bronchial tubes
Circulatory disturbances of the heart, the internal carotid artery or
the arteries of the ear give rise to pulsating sounds in unison with
the pulse.

Prognosis.—This depends principally upon the cause of the sub-
jective sensations, but, excepting in sclerosis and diseases of the laby-
rinth and of the brain, the prospect of relief is good. The longer the
noises have existed, and the more unvarying and continuous their
character, the less promising is the prognosis.

Treatment.—Since tinnitus aurium is a symptom of various
pathological processes, we can speak of its treatment here in a gen-
eral way only, otherwise it would involve the measures necessary for
the special treatment of all the causative conditions. These will be
found in their proper divisions of the subject.

It is much more difficult to stop the noises than to improve the
hearing. The latter often increases, while the noises prove intract-

able. We may diminish the noises or change their character, while
we cannot by any known means eradicate them, in many cases. It

is unwise to promise to cure or even to diminish them. In the ma-
jority of instances the tinnitus is a symptom of sclerosis. In addi-

tion to the treatment outlined for sclerosis the author has used coun-
ter-irritation with mustard or its oil, and has vesicated with can-

tharidal collodion. These applications sometimes produce a bene-

ficial effect. When the tinnitus has continued after an acute inflam-

mation of the middle ear has subsided, we have found medium doses
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of soclium bromide afford complete relief. This was attributed to its

sedative effect on the labyrinthal irritation. Charcot and Guye have

recommended quinine. It may prove serviceable in periodical tin-

nitus, but as it produces congestion of the middle ear and labyrinth,

and, in large or continued doses, deafness, its utility in ear affections

is very limited.

Paeesis and Paealysis op the Attditoey Neeve.

There are certain forms of paresis and paralysis of the auditory

nerve that are so rarely met with as to merit only a passing notice in

a work of such practical brevity as this. In some hysterical subjects

anomahes of hearing and subjective noises occur, but in association

with anaesthesia or hypersesthesia of other parts of the body that

indicate the character of the affection. These attacks are transitory

and without apparent changes in that part of the ear that is ac-

cessible to inspection.

Treatment of these aberrations is largely based on the associated

causative conditions; but, in addition to the general treatment, special

measures may be employed by means of the ear-electrodes (Fig. 77).

The writer has generally preferred the primary current of a faradic

battery to the galvanic, for the former unites the properties of both

currents, as he has shown in his batteries by means of the galvanom-

eter. The negative pole is connected with the electrode that rests

in the ear which requires stimulation or irritation. The current is

turned on very mildly at first and gradually strengthened until it is

as strong as can be comfortably borne, and continued for six to ten

minutes. By means of my electrodes the current is more limited to

the ear than with the older kinds, which diffuse the current mostly

over the side of the head.

In using these electrodes it is not necessary to fill the meatus

with water, as was the former custom, to the detriment of the drum-
membrane, but the tips of the electrodes are moistened and covered

with a wet layer of absorbent cotton.

In treating paresis or paralysis of the facial nerve after a mas-
toid operation the wound can be filled with wet cotton and the elec-

trode placed in contact with it. This conducts the current to the

injured nerve. The other electrode is held in contact Avith the op-

posite mastoid process. During a part of the treatment the electrode

is removed from the opposite ear and applied to the groups of mus-
cles affected (Fig. 113).
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Cerebral Causes op Deafness.

_

Cerebral deafness may arise in two ways: by a disease of the hear-
ing-centres or by an extension of a disease of the brain or of the
meninges to the origin or course of the acoustic nerve or to the laby-
rinth. The most frequent cause of intracranial deafness is menin-
gitis. The loss of hearing may not become apparent at the time that
It occurs, but it will be discovered when the patient regains conscious-
ness. The destruction of hearing takes place within the first few
weeks of the disease. This form of deafness is not amenable to treat-
ment, the reason for which is apparent when we consider the patho-
logical processes that destroy the function of the nerve: "Softening
or thickening of the ependyma of the fourth ventricle, purulent in-
filtration and softening of the auditory nerve" (Knapp); "imbedding
of the latter in meningeal exudation"' (Schwartze); "shriveling of the
nerve-stem, and piirulent inflammation of the membranous labyrinth,
the origin of which can be traced to transmission of the inflamma-
tion either along the sheath of the auditory nerve (neuritis descendens)
or through the aqueducts" (Politzer).

The majority of cases of deaf-mutes coming under my observa-

tion in which the deafness was acquired were the result of meningitis.

Politzer and Moos observed a staggering gait in half or more of their

cases.

We have not been able to verify the statement that tinnitus

aurium is a frequent symptom, but most of my cases of deaf-mutes

have been children, and they rarely speak of subjective noises.

Treatment will be considered only briefly, for its effects are

usually nil. If the patient is seen during the meningitis, the ice-

bag (Fig. 83) should be applied over the ear as soon as there are

aural symptoms. Later, if the deafness is not of too long standing,

absorbents and alteratives should be tried, such as potassium iodide,

and jjilocarpine in a 2-per-cent. solution, 6 to 10 drops at an injection.

Many pathological processes in the brain are capable of disturb-

ing the hearing. It has been observed repeatedly that a disease of the

left temporal lobe, involving the first convolution, produces word-

deafness. In this peculiar state there is a hearing for sounds, but in-

capacity for interpreting the compound sounds entering into the

formation of words. This circumstance would tend to locate the

cortical centre for hearing in this part of the brain.

The most frequent cerelpral cause of deafness is the presence of

tumors. The symptoms are very like those of labyrinthal disease:
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dizziness, tinnitus, varying degrees of deafness, and gastric disturb-

ances.

The diagnosis is often impossible. In the case of tumor, how-

ever, facial paralysis may develop, and bone-conduction may not be

obliterated as it is in the labyrinthal deafness. Tumors may also

produce pressure affecting other nerves besides the acoustic or facial.

Antesthesia of the skin of the corresponding side of the head is some-

times found. Symptoms pointing to involvement of the optic or other

nerves may aid in arriving at a correct deduction.

ISTew Growths op the Ikteenal Ear.
'

N'ew growths of primary formation in the internal ear have been

met with but very infrequently, and clinically their consideration

merits only brief mention. The presence of growths in this situation

is usually due to an extension from the cranial or tympanic cavity

of epithelioma or sarcoma.
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DISEASES OF THE INTERNAL EAE, CONCLUDED.

Injuhies of the Labyeinth.

Penetrating wounds of the labyrinth are of infrequent occur-
rence, but more often damage is done by fractures of the temporal
bone, and concussion transmitted through the bones or through the
air and conducting apparatus to the labyrinth.

The symptoms of fracture of the bone are: a flow of blood and
serous fluid from the ear, inco-ordination, deafness, and vertigo. The
symptoms of concussion are the same, with the exception of the bloody

and serous discharges. The author has seen quite a number of in-

stances in which the symptoms of irritation or paralysis of the audi-

tory nerve supervened upon blows on the skull or on the ear. In

the latter, rupture of the drum-head generally was present when the

cases were seen early, and in such instances the labyrinthal symptoms

were not as severe as when the drum-head was not ruptured, for in

the latter case the force of the concussion was spent mostly on the

stirrup, probably impacting it into the oval window. I have exam-

ined many soldiers of the war between the States, who suffered more

or less loss of hearing from concussions produced by cannons, ex-

ploding shells, etc., in battle. Instances have also come under my
observation in which blows on the head from the "sand-bags" of rob-

bers, and from other weapons, and concussions from falls, have pro-

duced total deafness. Many workers in boiler-shops have appeared

at the clinics with great dullness of hearing and tinnitus. Their ears

were generally fidl of hardened, impacted plugs of black wax. After

removing these the impairment of hearing still remained of high

degree. Blacksmiths, tinsmiths, coopers, and iron-workers suffer

similarly. This is due to the constant concussions of the drum-head,

ossicles, and intralabyrinthal fluid and the auditory nerve from their

incessant hammerings. The effect is to produce, in addition to the

labyrinthal affection, the sclerotic form of middle-ear catarrh, which

has already been considered.

Treatment of these forms of disturbances of hearing, of co-or-

dination, etc., is generally of little or no avail if several months- or
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years have elapsed since the injury. In the early stage succeeding

the concussion, the treatment laid down for tinnitus aurium and for

paralysis of the acoustic nerve is indicated.

Deaf-mutism.

This is the lack or loss of speech due to congenital or acquired

deafness. In my experience it is a rare condition. Only '^/^ of 1 per

cent, of all the cases of ear-defects that the writer has studied in

hospital, dispensary, and private practice are of the deaf-mute class.

Pathology.—In congenital deaf-mutism, the precise condition to

which it is due cannot be determined. This subject presents an

opportunity for the application of the theory of reversion as affect-

ing types of degeneracy. It may be owed to lack of development in

some part of the organ of hearing, deformities of the fenestrge of

the labyrinth, hydrocephalus, or pathological changes in the course

or origin of the acoustic nerve. The acquired form may be due to

middle-ear sclerosis, necrosis of the labyrinth, auditory neuritis, men-
ingitis, or cerebritis. The tympanic and labyrinthal cavities may be

entirely obliterated by connective-tissue and osseous proliferation.

If the hearing is lost under the fifth year there is no speech, because

it has not been acquired, while speech which has already been ac-

quired later in life may be more or less perfectly retained after hear-

ing is lost. However, I have many times observed that even in deaf-

mute infants the primitive words "mamma" and "papa" only are

uttered.

I have known dumbness to follow the loss of hearing even after

speech was acquired. The ability' to articulate words gradually de-
clined until nothing more than mumbling and mouthing of unin-
teUigible sounds remained. In about 50 per cent, of deaf-mutes the
semicircular canals are affected, which accounts for their peculiar,
straddling gait, the feet being kept wide apart, and for their inability
to stand with their eyes closed, and especially on one foot.

Among the 158 deaf-mutes of the institution for this class at
Prague, Frankenberg {American Medico-Surgical Bulletin, December
10, 1897) found 94, or 59 per cent., with adenoid vegetations in the
vault of the pharynx large enough to fill this space. Of these 56
were boys and 38 girls. In 69 of these cases there were anomalies of
the ears as follow: Impacted cerumen, 24; chronic suppuration with
granulations, 14; sunken drum-head, 12; stenosis of the external
meatus, 1; atresia of the meatus, 1; foreign body in the meatus, 1-
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adhesion of tlie drum-head to the internal wall of the middle ear 1-
hyperemia of the drum-head, 4; dry perforation of the drum-head'
3; absence of the membrana tympani due to suppuration, 4; polypi'
3; mastoid cicatrix from periostitis, 1. Of these cases, 37, or 53.G
per cent., had adenoids.

These facts indicate the importance of examining for these
growths in children having ear affections. Arslan found 6 deaf-
mutes among 426 cases of adenoids, and cured one and relieved
another, with respect to both the hearing and speech, by the adenoid
operation.

In 118 autopsies on deaf-mutes performed by Mygind there were
evidences of middle-ear diseases in 79. There were only 19 that were
free from pathological conditions of the labyrinth or nervous centres.

"In most of the cases the changes were due to severe and extensive
inflammations, especially in acquired deaf-mutism. Other anomalies
were almost identical in the two classes of cases, congenital and ac-

quired. The opinion hitherto accepted that deaf-mutism results from
congenital deafness, due to some anomaly of development of the organ
of hearing, is invalidated by the fact that anomalies are of very great

variety. Changes usually affect both ears, though unequally. The
middle ear has been found most often affected. The internal ear

was affected most in the semicircular canals, rarely in the vestibule;

and in a great number of deaf-mutes these anomalies could be con-

sidered the chief cause of the deaf-mutism. In some cases the audi-

tory nerve presented phenomena of atrophy and degeneration, but

more often the nerve was intact. In some cases there were anomalies

of the brain." (Medicine, January, 1898.)

Etiology.—Congenital deaf-mutism may be due to heredity, but

it is not a frequent occurrence. A constitutional predisposition to this

defect exists in some families, several members of which are afflicted.

In one family the healthy parents had five daughters with normal

senses and six sons who were born deaf (Kramer). Among all the

deaf-mutes the writer has examined he does not know of one whose

parents were deaf-mutes, although some have had various middle-ear

affections. Consanguineous marriages, as well as specific disease and

intra-uterine influences, are believed to account for deaf-mutism in

quite a large proportion of instances. The acquired form may follow

injuries during childbirth or infancy, meningitis, scarlatina, typhoid,

diphtheria, mumps, syphilis, or inflammation of the labyrinth. I have

not seen the epidemic influenza, or grip, given as a cause, but I have
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had recently iTiider treatment the case of a girl, 6 years of age, who

had lost her hearing entirely for four years in consequence of an at-

tack of the grip. Under treatment the hearing has returned suffi-

ciently at the present time to enable her to hear ordinary conversa-

tion and to learn to speak intelligibly. Inspection revealed no change

in the drum.

Symptomatology.—In infants the defect is not likely to be dis-

covered until about the time that children begin to talk, and even

then it may be overlooked by the parents, Avho attribute the back-

wardness to slow development. We have often observed that parents

believed their children could hear and that some defect in the organs

of speech accounted for its absence, and yet they were born deaf-

mutes. Failure to respond to sounds and calls can be easily detected

if tests are made in such a manner as not to attract the child's at-

tention by movements within the range of vision. Calling its name

from behind, clapping the hands in such a position as not to pro-

duce waves of air that will strike the child, and out of its sight, the

tuning-forks (Fig. 14), the Delstanche whistle, etc., are conclusive. If

the child hear vowel or other sounds, a change of expression, a light-

ing up of the countenance, smiles, etc., evince the fact.

Diagnosis.—-The means of diagnosis have been indicated above.

In a large proportion of cases a modicum of hearing is present. The
ability to say "mamma" is not significant, since it is frequently pres-

ent in hopeless cases. Such sounds are primordial and are uttered

by the lower animals.

Prognosis.
—

"While the writer has seen apparent improvement in

a few cases of congenital deaf-mutes, it has not been of such a

degree as to admit of understanding the common conversational

tone. Loud sounds and some words could be appreciated, without

doubt, but even this slight gift proved a pitiful source of happiness.

A few cases are on record in which there was a useful development
of the hearing after about the sixth year or after puberty. The ac-

quired form is generally regarded as less promising still.

Treatment.—In many cases examined by me there were evi-

dences of middle-ear dry catarrh, but whether this bore any signifi-

cant relation to the absence of hearing-power was a debatable ques-
tion. It is possible that middle-ear disease in early infantile life may
have involved the labyrinth in a destructive inflammatory process;
or, if the labyrinth has escaped, connective-tissue proliferation or
osseous growths may have obliterated the round window and may
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have anchored the stirrup in the oval window so firmly as to pre-

Zd I
^'^^^^y^*^^ bone-conduction ofsound can be demonstrated. In that case inflation of the middle

ear and the application of the massage otoscope (Fig. 8) to<.ether
with the galvano-faradic current (Fig. 77), may demonstrat'e the pos-

-
sibihty of improvement after a few weeks. In one case of a youngman with greatly-thickened and retracted drum-heads, I resected
parts of them, which resulted in a considerable improvement He
had already been able to perceive, the sounds of the vowels, and after
the operations he acquired the use of quite a number of words be-
fore leaving the city.

Special instruction of deaf-mutes should begin as soon as it is
shown that there is no hope for the hearing. The younger the pupil,
the greater the accomplishment in the schooling. During the World's
Fair in Chicago great proficiency was shown in the attainments of
very young children in lip-reading and articulate language in the
school-exhibits of those who had never heard. The perfect discipline
was something to be appreciated by those who have had much ex-
perience with the deaf-mute class. Indeed, the author has often been
led to a correct diagnosis in deaf-mute children before an examina-
tion was made, and before any information was imparted, by their
irritable temper and incoherent violent actions. Lip-reading and
articulate speech should always be taught them, if possible, and the
sign-language should be made an accessory. Some children do not
acquire the former; so the latter must be employed. The admirable
schools for the deaf in Chicago and other large cities go further and
impart a useful education and more or less manual training in order

to render their graduates self-supporting.

M. A. Goldstein has published {The Laryngoscope, June, 1897)
the excellent results obtained by the method of IJrbantschitsch in

persistent teaching of deaf-mutes by speaking vowel sounds, con-

sonants, and their varying combinations into their ears until they

are able to understand and repeat words and sentences. The author

can recommend this method from practical experience with it.

The education of the deaf should be no more neglected than that

of the better favored of our race. Indeed, greater facilities should

be afforded for the acquisition of an education and the acquirement

of the iDrerequisites of good and useful citizenship, to counterbalance

the unfortunate disadvantage at which they have been placed through
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no fault of their own. The means already enumerated are efficient.

They are provided by private and public schools in the cities, and by

the States in their deaf-and-dnmb asylums. The formation of classes

in the public schools of cities for the instruction of partially-deaf

children is advocated by H. A. Alderton {The Laryngoscope, August,

Fig. 118.—The conical conversation-tube.

1896). The subjects are usually intelligent and quick-witted, and

their proper care and training will insure adequate returns upon the

investment from both economic and humanitarian considerations.

Hearing-instruments.

Of all the various devices for aiding the hearing two only have

proven of actual practical value in my experience. They are the

conical conversation-tube (Fig. 118) and the London horn (Fig. 119).

Fig. 119.—The London horn.

The conversation-tube consists of a trumpet-shaped mouth-piece to

collect the sound-waves, connected with an ear-piece—both being
of hard rubber—by a conical, elastic, spiral-wire tube covered with
rubber and woven silk. The mouth-piece is placed close to the lips
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Of the speaker, when a low, conversational tone can be employedenabhng he hstener to hear words that are inaudible to others' ^f^^peaker should never talk londly or congh or clear his throat ^Shhe month-p.ece near his lips, for often the hypersensitiveness of theaffected ear renders these harsh, explosive so^Ls painful nd i r'ating. These tubes are generally worn about the 'neck, under hecoat or rolled up ,n the coat-pocket. For near conversation theyare, by far, superior to any other device
The London horn (Fig. 119) is an excellent instrument for useat long distances, as in the church or lecture-room. It is made inhree sizes and painted a dead-black preferably. The nickel-plated

instruments are far more conspicuous. The horn is applied to the
ear as m the case of the tube, and the large, open end is directed
toward the source of sound. There is one serious objection to the
metal horns: they convey a metallic, adventitious sound along with
the principal sound. This defect is especially noticeable in listenino'
to singing and the playing of an orchestra. However, it is preferred
to the tube by many. The most distinguished of American news-
paper editors IS entirely dependent upon it, and cannot be prevailed
upon to try the tube.

After an extensive destruction of the drum-head the hearing is
sometimes much improved by placing a pledget of cotton lightly
against the handle of the mallet. Sound-waves striking this are then
communicated to the ossicles and so transmitted to the perceptive
apparatus. In such cases the artificial ear-drum, consisting of a thin
disc of soft rubber (Turnbuirs), is inserted into the meatus and nicely
adjusted to the exposed mallet.

The audiphone, consisting of a fan-shaped disc of vulcanized
rubber, bent by a silken cord into a convex surface to be presented
toward the source of sound, the edge in contact with the upper teeth,
has been used to some extent. The writer has tested it with numer-
ous patients, but with few exceptions it was of little value.

The rubber disc, apparitor auris, cornets, auricles, cones, etc.,

made of soft rubber and advertised extensively in the newspapers, are

generally of no use to patients, and are provocative of irritation, in-

flammation, and even ulceration of the canal and tympanic membrane
and cavity. Occasionally we have been told by the wearers that their

hearing Avas better while these devices were in their ears. We have
frequently found them in contact Math the drum-head, bathed in de-

composing pus.
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No efficient and harmless hearing-instrument for wearing in the

ear has yet been devised. Fame and fortune await the inventor of

the aural equivalent of spectacles. Alexander Graham Bell related

to me that he discovered the useful principles of his telephone while

endeavoring to invent a microphone to aid the deaf to hear. In

response to my question, "Do you not consider it possible to con-

struct an instrument for defective hearing that will be comparable

to the lens for defective vision ?" Mr. Bell replied, "I will not say

that it is impossible; but, in the present state of our knowledge, it

is improbable."





PART 11.

Diseases of the Nose.
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PLATE II.

Vertical antevo-posterior section of the nasal cavities, mouth, pharvnx and
larynx. " '

1. Frontal sinuses.

2. Superior turbinated body.

3. Splienoid sinuses.

4. Middle turbinated body with posterior hypertrophy..

5. Adenoid growths.

6. Inferior turbinated body.

7. Orifice of the Eustachian tube.

8. Fossa of Eosenmiiller.

9. Oral tonsil.

10. Epiglottis.

11. Vocal cord.

12. Trachea.

The mirror and line of reflected light illustrate laryngoscopy.
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CHAPTEE XVIII.

DISEASES OF THE NOSE.

Examination and Instruments.

Ehinological practice requires an illtiminating apparatus like

the one shown in Fig. 5, or the electric forehead-lamp, or a student-

lamp. Fig. 120 shows an electric light attachable to a portable bat-

tery. It consists of a cylinder, telescoping, from one and one-half to

two inches (four to five centimetres) long, and is five-eighths of an

Fig. 120.—Electric illuminator, as used in posterior rhinoscopy.

inch (sixteen millimetres) in diameter, provided with two powerful

lenses. This instrument, when lighted, throws a white light of six-

to eight- candle power directly upon the object in the focus. This

illuminator is particularly adapted to the wants of the specialist. By
removing it from the head-band it may be used as a hand-illuminator

in examining other cavities of the body. The examiner should sit

sidewise by the patient, immediately in front and facing him, using
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Should rest on the top of the patient's head so as to contix)! and
manipulate its movements as is necessary in order to brino- all the
parts to be examined into the field of vision.

The instruments required for anterior rhinoscopy are a nasal

Fig. 121.

—

Nasal speculum of correct pattern, and the proper way to handle it.

speculum (Fig. 121), a long cotton-carrier (Fig. 9) to remove secre-

tions that obstruct a view of the parts, and a bent long probe for

searching out hypergesthetic areas and determining the contour and
extent of anomalies.

The nasal speculum is best held in the palm of the hand with

the back of the fingers directed toward the patient's chin. The handle

of the speculum should project straight outward and downward from

the bivalves, so as to leave sufficient room between the patient's chin

and the surgeon's fingers. The valves should be small enough at

their tip to use with children. In manipulating the speculum the

pressure ought to be exerted mainly on the soft, yielding ala of the

nose, and not on the septum. De Vilbiss has devised an excellent
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self-retaining nostril-dilator to be held in place by a rubber band

about the head.

Anterior rhinoscopy, or the examination of the anterior nares,

reveals the anterior extremities of the turbinated bodies and the side

of the septum. The patient's head is tilted back^yard or forward, as

Fig. 122.—Bosworth's tongue-depressor.

the upper or lower parts of the nasal cavities are to be inspected.

In many instances we can obtain a clear view entirely through the

naris to the vault and posterior wall of the pharynx. In others, hy-

pertrophies of the turbinated bodies or of the septum or deflections

of the latter occlude the view.

In health the color of the mucous membrane covering the lo-wer

Fig. 123.—Throat-mirrors.

portions of the naris is a light pink; that of the superior turbinated

body and roof of the nasal arch is yellowish. The nature of the light

furnishing the illumination may vary the shade considerably.

Posterior rhinoscopy calls for the use of a tongue-depressor (Fig.

122), rhinoscopic mirrors (Fig. 123), and occasionally a palate-re-
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tractor (Fig. 124). The tongue-depressor should not be inserted farenough to cause retching, and the patient is told not to resist the
gentle pressure and not to gag. His co-operation aids materially inhe examination, and only a little practice is necessary to success.

: 1 introduced, the tongue-depressor is
held by the left hand and the mirror by the right. Just before in-
troducing the mirror it is warmed by passing it with the glass side

Fig. 124.-^White's palate-retractor.

downward over the lamp for an instant only, to avoid the condensa-
tion of the patient's breath on it, which would prevent a reflection of
the post-nasal image. If the mirror is too greatly heated its back-
ing is destroyed. A better method, which the author has employed
satisfactorily for a considerable time, is to cover the glass surface of
the mirror with liquid soap, and then polish it with a dry cloth.

This soft soap prevents the breath from condensing on the glass, and
renders the use of heat unnecessary. I have used Lee's liquid soap
for this purpose.

With the light reflected into the throat by the forehead-mirror,

the nasal mirror is carried over the depressed tongue until it nearly.

Fig. 125.—Hard-rubber palate-elevator.

but not quite, touches the posterior pharyngeal wall with the mirror-

surface directed upward and forward (Fig. 126). The natural in-

clination is to^ breathe through the mouth when it is open, and the

patient is directed to breathe through his nose so that the soft palate

will fall forward and downward from contact with the post-pharyn-

geal wall. Then, with the light properly directed upon the mirror,

an image of the posterior nares should be seen. If the palate still

embarrasses the view, it can be lifted and dra^vn slightly forward by
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the palate-elevator (Figs. 124 and 135). Painting the uvula and

velum with a 4-per-cent. solution of cocaine or eucaine^ will facilitate

this procedure. The rubber elevator is convenient. It is placed so

as to lift the uvula with the soft palate, and the handle is held a

little to one side, so as not to obstruct the field of vision.

As large a mirror should be used as the space will permit (one-

Fig. 126.—The iDosterior rhinoscopic image. (After Bosworth.)

half to three-fourths of an inch—thirteen to nineteen millimetres),
but it must be small enough not to necessarily come in "contact with
the surrounding parts and produce gagging. The mirror is so manip-
ulated as to bring the plane of its surface at an angle of about sixty
degrees to the perpendicular plane of the posterior nares, in order to
obtain a perfect image.

14
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The first reflected image to attract the attention is that of the
velum palati. By slightly changing the position of the mirror the
septum on the one side and the orifice of the Eustachian tube on the
other come prominently into view, with the posterior ends of the tur-

Fig. 127.—The Davidson spray-producers.

binate bodies in the centre of the field. The two lower ones, of a

light-pink hue, are easily distinguished; but the superior body, yel-

lowish and dimly outlined in its remote recess, is not so easily seen.

The vault of the pharynx is rendered visible by tilting iipward

the mirror-handle in varying degrees until one obtains an image of

the pharyngeal tonsil. It is often necessary to cleanse the nasal pas-

sages with the detergent solutions before a complete inspection can

be made.

The Davidson atomizers (Fig. 127) are very convenient for

riff. 128.—The De Vilbiss atomizer.

cleansing and medicating the nares. They throw a very coarse s])ray,

bathing the parts profusely. They hold a large amount of fluid, do

not leak, and are supplied with both straight and curved tips for the

naso-pharynx and larynx. The De Vilbiss atomizer (Fig. 128) has
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an excellent adjustable tip. It can be turned so as to throw the

spray in any direction desired, from the posterior nares to the larynx.

His latest device to be used with compressed air has a flange upon

which the fingers rest to prevent the column of air from throwing

the instrument out of the grasp. It is made Avith a broad base so as

to prevent it from tipping over, and it can be used with the hand-
bulb also. The lavolin atomizers (Figs. 129 and 130) are very con-

venient for home treatment. We often prescribe these with a 3-per-
cent, solution of camphor-menthol in lavolin or benzoinol for patients
to use at bed-time, to aid in the treatment. By this means they keep
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the upper respiratory passages cleansed and protected and they are
more faithful to the treatment. The results are more satisfactory
with this method.

My assistant, A. H. Andrews, has recently devised an atomizer
which will produce both coarse sprays and fine vapors, and it can he
operated by a rubber bulb or by the compressed-air apparatus (Fig.

Many devices are employed for treating the nasal cavities, but
few are necessary. Some are capable of doing actual harm.

'

The
Weber nasal douche has thrown watery solutions through the Eusta-
chian tubes into the middle ears, setting up an inflammation. This

Fig. 131.—Ancl^e^^s's combined atomizer and vaporizer. With the nasal

tip lightly adjusted a fine vapor is produced; with it firmly

pi'essed upon the spray-tube, a coarse spray results.

is especially liable to happen when any stream of fluid is passed into

the nostril, for there is a strong inclination to swallow, provoked by

the presence of the liquid. In the act of deglutition the orifices of

the tubes open and allow the entrance of the fluid into the tympanic

cavities. One of the most useful instruments for medicating the re-

spiratory passages, after they are properly cleansed, is shown in Fig.

132. It consists of a nebulizer which projects the most finely dif-

fused spray obtainable, and admits of the use of much stronger

medicaments than are ordinarily used. It is so constructed that the

medicament from one of the nebulizing globes (E) can be propelled

into the nose, throat, or middle ear in a steady current, or with in-

terrupted currents by tapping on the valve (T). Or the inhalents in
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two or all of the uebuliziiig globes can be combined
'
and used at the -

same instant.

An important addition to this vaporizer is the air-regulating

collar below the push-button (J). By this device the amount of press-

ure is easily controlled and shut off altogether, if desired, when the

interrupted current is employed for inflating the middle ears.

The compressed air is supplied to the circular tiibe (If) by means

of attaching the cut-off of the air-reservoir at It . The air is admitted

to the globes by opening the keys at G.

Fig. 132.—The Universal vaporizer.

For those practitioners who are not supplied with a compressed-
air apparatus the Globe nebulizer (Fig. 133) is an excellent substitute

for the large vaporizer. It is also fitted for use with compressed air

and is employed in the same manner as the vaporizer. Fig. 134 repre-
sents an inhalation taken through the aseptible face-mask. Fig.

135 shows the inhalation through a small v^ilcanite mouth-tube, and
in Fig. 136 the returning medicated vapor is seen to issue from both
nostrils. Figs. 137 and 138 illustrate the medication of the nasal
passages and vault of the pharynx by permitting the vapor to enter
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one nostril and return through the other or through the nioutli. In
Fig. 139 the opposite naris is closed ^vhile the vapor is made to in-
flate the middle ears, as we have already described.

With such perfect instruments as are here shown, and with suffi-

Fig. 133.—The Globe nebulizer.

cient air-pressure, the most effective treatment is rendered possible

with accuracy and ease. Homer M. Thomas has demonstrated by
experiments in Cook County Hospital that a vaporized medicament
penetrates into the pulmonary alveoli of the human lung. He writes:

Fig. 137. Fig. 138 Fig. 139

"I have repeatedly seen good results in the treatment of localized in-

flammations of the bronchial tract, by inhalation, as far as the second

division of the bronchi. I have obtained results in that way that I

have repeatedly failed to secure with internal medication. It is sur-
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prising how the respiratory ability can be increased by a little in-

struction and effort." {Tie Laryngoscope, November, 1897.)

Speats and Inhalents.

I have devoted considerable time to the investigation of inhalents,

and have endeavored to arrive at definite results. We know well the

action of nitrate of silver or sulphate of zinc when applied to mu-

cous membranes, but accurate studies have not been sufficiently de-

voted to the physiological actions of the large number of inhalents

offered for our use.

These actions should be determined before we apply a local

remedy to a diseased surface, for the same reasons that no internal

medicine should be administered without fulfilling a special indica-

tion for its use.

In the case of camphor-menthol we have no doiibt as to its place

in therapeutics. We have defined its actions: It contracts the caiiil-

lary blood-vessels of the mucous membrane, reduces the swelling;

relieves pain and fullness of the head, or stenosis; arrests sneezing,

checks excessive discharges, and corrects perverted secretions. We
know, also, that it possesses .antiseptic qualities.

Since my introduction of this remedy at the meeting of the Mis-

sissippi Valley Medical Association, in 1891, it has come into quite

general use for catarrhal conditions of the upper respiratory tract.

Although the author did not recommend it until long after he

had discovered that the union of these two camphors resulted in a

fluid of the chemical formula CjoHisOj a^er becoming satisfied

that Ave possessed a valuable remedy in this new dr\ig, he is now able

to express greater confidence, and to verify former statements by the

experience of others as well as by the daily use of it i;p to the present

time. The experimental stage has passed and the efficacy of this

remedy is clearly established. Specialists who were at first skeptical

as to its virtue have since adopted it as a standard remedy in both

private and dispensary practice. I have taken pains to ascertain the

results of their experiences, and add them to my own
Pure camphor-menthol is the product resulting from bringing

together equal parts of gum-camphor and menthol crystals without

heat. They soon form a colorless liquid by uniting in nearly equal

parts. This pure camphor-menthol is used in combination with

lavolin or benzoinol in various strengths for producing sprays and
vapors. Lavolin is a purified, colorless, petroleum-oil. ' Benzoinol is
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med. by liuax, Greene & Company, of Chicago; the latter by theBenzomol Company, of New York.
^

The field of application in which camphor-menthol has provedmost efficacions is m the following diseases: Coryza, hay fever intumescent rhinitis (intermittent and alternating nasal stenosis) ' hy-

bionchitis, and after nasal cauterization to prevent haemorrhages and
inflammation. °

For home use and ordinary office treatment we do not employ
a stronger solution than the 3 per cent, in lavolin or benzoinol, and
lor very sensitive cases, like hay-fever sufferers, the 1- or 2-per-cent
solution at first. The lavolin is a bland and soothing protective to
the membrane, and in the combinations indicated we have a most
effective and hai-mless remedy. This means a great deal to both pa-
tient and physician, for many of the sprays in use give indifferent
results—or worse.

Patients should be instructed to treat themselves thoroughly
every night on retiring, by throwing a spray of the 3-per-cent. solu-
tion from an atomizer (Fig. 129) into both nostrils while slowly in-
haling. The rubber bulb should be forcibly and rapidly compressed
at least eight times for each nostril. For the throat, larynx, or bron-
chial tubes the spray should be thrown through the mouth during
inhalation.

In diphtheria, croup, etc., in infants, when it is very difficult to

throw a spray into the throat, the medicine may be made to reach the

parts in a volatile form by placing a few drops of the pure, undiluted

camphor-menthol in a hot-water inhaler (Fig. 140) or a tea-kettle of

hot water and causing the patient to breathe the medicated steam; or

a few drops can be heated in a spoon over a lamp, and its fumes will

impregnate all the atmosphere of the room. Enough medicine need

not be used to cause uncomfortable smarting of the eyes. Inflamma-

tion of the tliroat, larynx, trachea, and bronchi can be effectually

treated by inhaling the camphor-menthol steam in this manner.

The Avriter has found that we can prevent haemorrhage and in-

flammation, following galvano-cauterization of the turbinated bodies,

by gently packing a pledget of cotton wet with a 10-per-cent. solution

of the camphor-menthol between the burned tissue and the septum,

and leaving it there twenty-four or forty-eight hours. It is then re-

placed by a fresh dressing, and, at the end of four or five days, instead
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of finding sloughs filling tlie passages, swelling, and stenosis, the tis-

sues appear shrunk and mummified and the strait is clear. Unless

the electrode has heen allowed to cool before removing, no hasmor-

rhage or Only slight oozing occurs. There is also less discomfort fol-

lowing this method than after others. The cotton should not be

saturated to the dripping point with the solution, so as to allow it

Fig. 140.—Hot-water inhaler.

to trickle down into the throat, and if too much is used it occasions

a copious serous secretion. Advantage of this power of the strong

solution to cause stimulation of the glands and osmosis can be taken

in treating ozsena and dry catarrh of the nose and throat. The weak
solutions diminish secretions; the strong ones increase them.

For self-treatment of the nose and throat patients have found

much relief by using an inhaler like that shown in Fig. 141, which

can be carried in the pocket, and contains a liquified mixture of equalABC B A

Fig. 141.—The author's ciiniijhor-menthol inhaler.

parts, by weight, of camphor and menthol. It has a more soothing
and correcting effect on the nerves and vessels than menthol alone.
It does not become irritating, like menthol-crystals, after being used
for some time. It can be used unnoticed in public places the instant
any irritation appears, and thus prevent or cut short attacks. Three
or four slow, deep inhalations should be taken from it in one nostril
while the other is closed, or until the irritation is relieved. The
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breath should not pass through the inhaler, but out through themou h instead. To treat the throat it should be inhaled through themouth. "

If vve want a drying, detergent, and protective spray, the pine-
needle oil m a 2-per-cent. solution will accomplish the purpose, and'
It IS a most agreeable preparation. In those rare cases in which the
mucous glands are atrophied and in need of a powerful stimulant to
excite them to action, the 4- or 10-per-cent cubeb-spray is the most
ettective, especially when combined with the 10-per-cent. streno-th of
camphor-menthol and benzoinol.

°

There is a prevalent mistaken opinion that the cubeb-sprav is
drying to the mucous membrane, while the opposite effect is the true
one. It is a stimulant and disinfectant. It increases the flow of
mucus, and if used in too strong a preparation it acts as an irritant.

Cubeb is useful as a tonic in chronic irritability of the pharynx and
larynx, especially in the hoarseness of public speakers and singers.

Eucalyptol is antiseptic, and destructive to low forms of life. It

is a stimulating expectorant, and must not be used in very strong
solutions, or it becomes an irritant. When combined with benzoinol
in the proportion of 20 grains to the ounce it is not too strong for

the majority of patients, but, as a rule, it must be avoided iu hay-

fever patients. Some of them cannot remain in the room where it

is being sprayed M'ithout suffering from paroxysms of sneezing. Car-

bolic acid combined with benzoinol, 2 grains to the ounce, is valuable

when the antiseptic and anaesthetic effects are required. It is very

useful in ozgena, especially when followed with aristol or nosophen.

Antiseptic aqueous solutions are necessary for properly washing

out and cleansing the nasal cavities preparatory to the application of

other medicaments. Dobell's solution is the most universally used.

It consists of biborate and bicarbonate of sodium, of each, 1 drachm;

carbolic-acid crystals, 12 grains;, glycerin, 2 drachms; water, enough

to make 8 ounces. Seller's antiseptic solution is also satisfactory, and

is easily and quickly made by dissolving one of his tablets in 2 ounces

of pure water. These solutions dissolve, loosen, and wash out the

secretions and crusts, so that the diseased membrane itself can be

reached. Many other formula" will be found in the appendix.



CHAPTEK XIX.

DISEASES OF THE NASAL CAVITIES.

Influenza.

Theee are two types of this disease. One is an uncomplicated

catarrhal condition of the respiratory tract prevailing generally dur-

ing the changes of the seasons from fall to winter and from Avinter

to spring, and may appear at any time during the year. The other

is of an epidemic nature and is known under several names, as fol-

low: The grip; grippe; epidemic catarrh, or catarrhal fever; blitz

catarrh; epizootic. Since the treatment of the severer variety will

include that of the milder, we will consider the subject of the epi-

demic form.

Epidemics of influenza date back beyond the Christian era, and

as early as the year 415 B.C. the Athenian army in Sicily was afflicted

with this trouble. There is a periodical outbreak of a similar disease,

occurring twice a year, in January and August, in the Caroline Isl-

ands, from which nearly all the inhabitants suffer; but this is very

suggestive of hay fever. In the year 1510 the British Islands were

visited by a very extensive epidemic of influenza, but up to that time

no exact records of it were Avritten. Since that period there have

been more than twenty outbreaks of a severe type, besides many minor

ones.

The disease usually is first manifested in the far East, generally

in some part of Russia, and travels rapidly from east to west. The

greater the facilities for rapid transit, the faster it invades the Avestern

countries. It has traveled from near' St. Petersburg to New York in

six weeks. It prevails in all climates and attacks all classes of society,

but infants enjoy partial immunity. While it has been made the butt

of jest T)y the uninformed masses and the subject of ridicule by the

unthinking trifiers in medicine, it is more to he feared than small-

pox or cholera. It cannot be quarantined and controlled by protective

measures like those diseases, and when it does not kill it blights and

withers and leaves its deadly sting to blot out one's sight, or hearing,

or reason, or sows its morbific seeds in other organs to insure its vic-

tims future maladies. When it first appeared in Paris the effects were

(219)



990
INFLUENZA.

wojse than any of the three epidemics of cholera during the thirtyyears precedzng 1884. The mfinenza epidemic of 1891 In C^^^^^^^^^^^^^ng about weeH produced the highest mortality the S^S
Patholo8:y.--The exact nature, cause, and method of origin andpropagation of thas disease are not yet definitely determined i teasier o say what it is not than to say precisely what it is. It is no

disease. The principal manifestations occur in the mucous membrane
of the respiratory tract. There are congestion and swelling of thismembrane m the nose, throat, and pharj^nx, and sometimes extending
as far as the bronchial tubes. In certain cases the inflammation ii°
vades the gastro-intestinal canal.

.
F. B. Turck illustrates the im-

portance of clearing the nose and throat of diseased conditions He
demonstrated that the micro-organisms found in diseased stomachs
\vere the same as those found in the post-nasal cavities and mouths of
the same patients. (The Laryngoscope, July, 1896.)

Various bacteria have been found in the sputa of persons suffering
from this disease. Staphylococci and streptococci were especially
abundant, bnt it is still an open question as to what actually consti-
tutes the specific infection that gives rise to the attack. Some ob-
servers believe that the true influenza bacillus has been fonnd, while
others are of the opposite opinion and suggest that the micro-organ-
isms found may be the product instead of the cause of the disease.

It seems reasonable to assume, from the rapidity with which the
whole organism shows the presence of infection, that it first enters
the blood. N"o other theory yet advanced satisfactorily accounts for

all the phenomena that it joresents.

Etiology.—Epidemic influenza is believed by some to be caused

by peculiar atmospheric conditions, which would account for its rapid

extension over a large part of the globe and appearing in widely-

separated places at nearly the same time. We know that the upper

strata of the atmosphere, in which volcanic dust is disseminated, will

carry these particles to the remotest regions of the earth, and tliat

dense poisonons gases evolved from subterranean sources may be ex-

truded into the great ocean of atmosphere about us and prove detri-

mental to animal life.

Diiring some invasions meteorological records have shown high

barometric pressure, drouth, northerly winds, cloudy sky, diminution

of ozone, and low electrical charge of the air. While the prevailing
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winds have varied greatly in different countries during the same epi-

demic, extremely dry air has been a constant factor. This unusual

drj^ness of the air and earth has led some to believe that the conse-

quent liberating and floating of the resulting dust in the air and its

inhalation and irritating eft'ects upon the respiratory passages ac-

counted for attacks. But a severe epidemic arose in Eussia while the

country was covered deeply with a carpet of snow, and, moreover, the

respiratory system is not invariably involved.

It is claimed by some observers that the epidemic does not travel

faster than man; that obstacles to travel, like mountain-ranges, ob-

struct its progress; that the most popular means of commu.nication

between people of diiferent countries form the routes by which the

disease progresses; and that it first gains foothold in large cities,

where persons congregate in the greatest numbers: post-offices, fac-

tories, schools, banks, etc. All these facts point to the harboring and

conveying of the germs of infiuenza by human beings.

Symptomatology.—The variations of the disease as it appears in

different individuals, and even in the same person, are susceptible of

classification under three natural divisions of the subject: as it affects

(1) the nervous system, (2) the alimentary canal, and (3) the respira-

tory tract, including the Eirstachian tube, middle ear, and pneumatic

cells of the mastoid process. We are especially concerned with the

latter form.

It is not common to see all of these forms affect the same patient

at the same time, but it is not iTncommon to see two of them co-exist.

For example: The great mental depression with extreme, prostration

of the muscular system that first makes its appearance may be quickly

followed by the gastric and intestinal disturbances that add to the

exhausted condition already present. We often see the nervous and

respiratory forms combined, but not the simultaneous invasion of the

air-passages and alimentary canal. Two of the three forms are some-

times consecutive to each other. To illustrate: One of our younger

professors in the Post-graduate Medical School was attacked during

the epidemic with vomiting and purging and general prostration, from
which he nearly recovered in five days, when he was seized with sneez-

ing, running at the nose, sore throat, hoarseness, and mild bronchitis.

Chilliness and heat may often be marked when the temperature
rises only one or two degrees, but the rise is often to 103° or 104°

F. In addition to a sudden sense of great fatigue there often occur
shooting pains in the head, pain and muscular soreness in the ex-
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tremities or abdomen, aching of the back and loins, and in the respira-
ory torm coryza, pharyngitis, and often an invasion of the lower air-

tract.

We have observed that patients with an unnsnal form of middle-
.

ear disease begin to present themselves in both private and dispensarv
practice about one week after we become conscious of the presence
of an epidemic of influenza. They often present this story: "Doctor
I was taken a few days ago with a cold in the head, and I had a great
pain m my ear last night. It broke during the night and ran blood
and water." They present a picture of acute suffering, anxiety of
countenance, weakness of the limbs; coated, indented, and tremulous
tongue; and complain of pain radiating over the corresponding side
of the head. The mastoid is more often involved than in the shnple
middle-ear inflammation complicating influenza between epidemics.
The external-ear canal is found to contain bloody serum; the drum-
head is red, swollen, and bulging; and the tympanum is filled with
discharge. The hearing is usually much impaired.

Diagnosis.—As soon as the catarrhal symptoms of the respiratory
tract make their appearance, the diagnosis is a simple matter. The
symptoms already enumerated are sufficient to decide the question,

and the presence of an epidemic will suggest the nature of the com-
plaint.

Prognosis.—Eobust individuals are able to resist the attacks suffi-

ciently to recover in a few days or weeks, but persons already debili-

tated or suffering from diseases of vital organs are prone to succumb
either during the attacks or as a sequel to them.

While the general statement may be made that a small percent-

age of cases die during the attacks, this does not convey any ade-

quate idea of the actual damage done by an epidemic, because, in

the first place, such vast numbers of the population fall victims to its

ravages, and, in the second place, many die, or are made defective,

as its sequel.

Treatment.—The patient is put to bed and the bowels relaxed if

necessary. When the temperature is high it is reduced with anti-

pyrin or one of its efficient substitutes, and the pain and other dis-

tressing symptoms are relieved by the coryza tablets containing a com-

bination of morphia, atropia, and caffeine in the proportion of

grain of morphia with ^/qq„ grain of atropia and grain of caffeine.

The morphia relieves the pain and nervous irritability, suppresses the

excessive secretions, and stimulates the circulation; the atropia ele-
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vates the tone of the blood-vessels, quickens the pulse, decreases all

the secretions except the urine, stimulates the respiratory centre, and

counteracts the constipating effect of the morphia; and the caffeine

stimulates the nervous centres and the kidneys and diminishes the

tendency of the morphia to produce nausea. The sneezing and nasal

discharge cease, the nostrils open up, and the pain disappears.

We treat the nose and throat with a 3-per-cent. solution of cam-

phor-menthol in lavolin or benzoinol with the atomizer three or four

times a day.

This treatment, with repetition of the doses as the symptoms

demand, minimizes the suffering, diminishes the intensity of the dis-

ease, and shortens its course. For rheumatic symptoms salicin or

salicylate of sodium should be given. Complicating diseases call for

their appropriate treatment on general principles.

Acute Ehinitis.

Synonyms.—Cold in the head; coryza; acute nasal catarrh.

Pathology.—Sim^Dle acute rhinitis is an acute inflammation of

the mucous membrane of the nasal cavities. The first stage is char-

acterized by an engorgement of the blood-vessels, not only of the

mucous membrane, but of the turbinated bodies also. The membrane

is abnormally red, dry, and swelled. The turgescence of the vessels

remains during the second stage of the inflammation; but the mem-

brane becomes bathed in mucus and a copious exudation of serum,

the strong saline character of which irritates the nostrils and the

cutaneous surfaces bordering them. ISTumerous white blood-corpus-

cles escape from the vessels into the surrounding tissues; and in-

creased cell-proliferation in the mucosa announces the third stage.

Now the character of the secretions changes from a mixture of serum

and mucus to a muco-purulent and finally a purulent discharge. It

is more common to childhood than adult life, and the aged are rarely

afflicted with it. Coryza forms one of the symptoms of the eruptive

fevers, and sometimes occasions more distress than the disease it

accompanies.

Etiology.—Taking cold is the commonest cause. The impression

of cold on certain surfaces of the body appears to paralyze the inhibi-

tory power of the vasomotor nerves controlling the capillary circula-

tion of the nasal mucous membrane. The most vulnerable surfaces

are the back of the neck and head and the feet. In speaking of the

causes of two of the principal symptoms of rhinitis and the manner
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ol their production, Joseph A. White says: "Such phenomena differ
somewhat m different persons, as I have found by experiments made
upon myself and others. If I irritate my intranasal tissues it takes
some time to produce any reflex whatever, but the first to be mani-
fested IS lacrymation on the side irritated, followed by evident swell-
ing of the corpora cavernosa and by a serous exudation; cough I can-
not produce at all. On the contrary, if I sit in a warm room with
my back to an open door or window, I will begin to sneeze almost
before I am aware of the draught of 'cooler air. I have observed the
same effect in others, while, in some, artificial irritation of the nose
will cause sneezing immediately, and in nearly all such persons con-
tinuance of the irritation will cause cough."' The climatic and me-
teorological causes are discussed in Chapter I. The nervous tempera-
ment predisposes to this affection. Wagner (Neiv York Medical Jour-
nal, October 27, 1894) considers that rhinitic affections are in many
cases due to the immigration of micro-organisms from the tonsils

when they are diseased. The uric-acid diathesis predisposes one to

this disease.

Symptomatology.—The earliest manifestation of cold in the head
is a sensation of dryness or irritation in the nostril, prompting one
to snuff the air as if to dislodge some foreign substance. This gives

place to itching, tickling, or stinging sensations, followed by parox-

ysms of sneezing, copious flow of serum and mucus from the nostrils,

suffusion of the eyes, lacrymation, flushed countenance, and possibly

sensations of constriction and pain over the eyes in the frontal sinuses,

and headache.

The discharge, if continued long, becomes acrid and irritating

to the nasal opening and upper lip, producing redness, excoriations,

and cracking of the skin over which it spreads. The efforts of the

patient to keep the nose and lip dry result in the removal of the

epidermis to such an extent as to leave a raw-appearing surface. One

of the most distressing symptoms is the nasal stenosis produced by

the great swelling of the nasal membrane and turbinate bodies. This

interferes with swallowing as well as breathing. Eespiration takes

place entirely through the mouth, and the attempt to swallow liquids

results in their being forced upward into the nasal space or even into

the Eustachian tubes. The sense of smell is diminished or absent and

the. voice indicates the seat of the trouble. It has a characteristic

nasal quality, and the sounds of vi and n cannot be produced. The

disease mav extend to the antrum of Highmore, the frontal sinuses,
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the ethmoid or sphenoid cells, or the Eustachian tubes and middle

ears.

Diagnosis.—The groniD of symptoms described presents so char-

acteristic a picture that there is no likelihood of confounding this dis-

ease with any other, but it must not be forgotten that it is a symptom

of the exanthemata.

Prognosis.-—If the inflammation does not extend to the accessory

cavities, recovery can be expected in a few days, but may be post-

poned longer in severe attacks.

Treatment.—The course pursued in the treatment of influenza,

varying according to the severity of the attack, can be relied upon
here. Indeed, this disease can be averted by the use of the coryza

tablets mentioned for influenza, containing caffeine, morphia, and
atropia. By giving one of these at the onset of the attack the symp-
toms subside with as much certainty as can be affirmed of any me-
dicinal specific. The effect of this remedy lasts several hours, although
the dose is small, and it should be repeated in two, four, or six hours
if the symptoms begin to reappear. (See page 222.)

In the uric-acid diathesis (see Chapter XX) lithia should be
given, and the diet should be carefully regulated (page 250). The
writer has often aborted attacks by the effervescent lithia prepara-
tions given in 6- to 10-grain doses two or three times in the twenty-
four hours for one or more days.

Prescriptions for the coryza tablets should never be given to
patients. I have never allowed them to know the composition of the
tablet, and for this reason no patient has ever contracted a drug habit
through my carelessness. It would be much better to give the little

tablets gratuitously than to run any risk whatever of becoming re-
sponsible for a baneful habit.

°

Spraying the nose with a 3-per-cent. solution of camphor-men-
thol in lavolin or benzoinol (Figs. 129 and 130) affords great relief.
The physiological effects and uses of this remedy are dwelt unon in
Chapter XVIII.

^

The camphor-menthol pocket-inhaler (Fig. 141) affords much
relief in mild attacks. Its uses are given in the preceding chapter
It affords not only a very refreshing inhalent, but, if employed as soon
as the first nasal irritation is felt, the symptoms may be checked.

An important preventive measure is the protection of the body
from the vicissitudes of the weather. Fabrics of vegetable fibre such
as cotton and linen, should not be worn next the skin. Animal' fibre
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such as woolen or silk, favors absorption and evaporation of the

perspiration, keeps the temperature of the surface of the body
equable, and prevents chilling. AYoolen is preferable to silk, except

in the hottest weather, when thick silk underwear affords more com-
fort and sufficient protection.

Simple Chronic Ehinitis.

Synonyms.—Chronic coryza; blennorrhoea; rhinorrhoea; puru-

lent catarrh.

Pathology.—This is a chronic inflammation of the nasal mucous

membrane, generally consequent upon recurring seizures of acute

coryza. The membrane is swollen and puffy and the venous sinuses

are dilated and relaxed (vasoparesis). Extensive infiltration of the

interstitial tissue with serum and leucocytes occurs, with a consequent

hydrorrhoea and degeneration into pus-cells. The mucous glands are

excited to increased activity, necessitating a frequent resort to the

handkerchief to ]Drevent drip23ing from the end of the nose. The mem-

brane is easily irritated by dust, gases, and sudden changes in the

weather.

Etiology.—Exposure to damp and cold and an atmosphere loaded

with irritating gases or dust act as direct exciting causes. A nervous

temperament and the strumous diathesis predispose to the disease.

Uricacidemia is sometimes an important predisposing cause.

Symptomatology.—The increased nasal discharge is the most

prominent feature, and the end of the nose may become so irritated

as to give it a red and swollen appearance. The secretions consist of

mucus and serum, or pus formation takes place to such an extent as

to fill the nares with a yellow discharge. Its presence provokes fre-

quent hawking and expectoration. Sneezing is not a constant or fre-

quent symptom as compared with acute coryza or hay fever. An

annoying sensation of fullness in the head—especially if the infundib-

ulum, or passage-way from the frontal sinus to the nose, is obstructed

—may lead one to suspect involvement of the sinus.

There is a tendency for this disease to extend to the Eustachian

tubes, the middle ears, or the nasal ducts, causing impairment of

hearing and obstruction of the natural tear-passages. The thickening

of the membrane and the turgescence of the turbinate bodies so con-

strict the meatuses as to impart a nasal intonation to the speecb.

The walls of the passages are frequently seen to be agglutinated to-

gether by a viscid, tenacious secretion, or bathed in pus. The mem-
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r,«i«/'''™r
38; hypertrophy of the entire mucous membrane of thenasal cavities; relieved by means of bougies and galvanocautery.

FiGUEE 3.—Ehinoscopic view of above (nonnal size).

curJ'rT ^T^^f'
'^'P^"""' perforation and exostosis of septum; mer-curial treatment and mitigated stick locally.

FiGUEE 4.-Ehinoscopic A-iew showing exostosis of septum in the above (normal

FiGUEE 5.-Feniale, set. 26; appearance of nasal cavity after loss of septum and
turbinated bones, and enlargement of the orifice of the antrum through syphilitic
necrosis. Mercurials and iodides; extraction of necrosed bones with forceps Potas-
sium-permanganate washes.

Figure 7.—Ehinoscopic view of above with mirror facing obliquely from left
to right (normal size).

FiGUEE 6.—Female, ret. 17 : syphilitic perforation of hard and soft palate; mer-
curials and iodides; mitigated stick locally.

Figure 8.—View of palate through the mouth (in state of active inflammation).

FiGUEE 9.—Female, set. 19: mucous polypi; removed with snare; subsequent
galvanic cauterizations.

Figure 11.—Anterior view of above (normal size).

Figure 10.—Female, set. 45; large mucous polypi; removed with snare; sub-
sequent galyanic cauterizations.

FiGUEE 12.—Anterior view of above (normal size).

FiGUEE 13.—Female, fet. 30: large fibrous polypus of pharyngeal vault; re-

moved with electric snare.

Figure 14.—Male, set. 28: central curvature and exostosis of septum; longi-

tudinal incision with knife; oakum plugs; exostosis removed with saw.

[Note.—Eepresented as seen by gaslight. By daylight the red color appears much
paler.]
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brane is generally redder than the normal, but in the variety in which

the hydrorrhoea is abundant it may appear of a pale-pink tint or even

livid.

The secretions may become dry and inspissated to the degree of

crust formation. These adhering crusts excite a desire to pick at the

nose until they are removed. This constant source of irritation and

depriving the septum of its natural protection in the process of repair

result in perforation in that part of the cartilaginous septum near the

border of the nares.

Diagnosis.—To distinguish between this and hypertrophic nasal

catarrh it is essential to use the probe and cocaine. When the probe
is pressed upon the turbinals in simple chronic rhinitis it sinks into

a body comparahle to a wet sponge, for the tissues are distended with
the infiltrated fluids. The depression caused by pressure fills slowly

like that of a dropsical body. In the hypertrophic variety the probe
meets with a firm, resisting, fibrous tissue, which possesses greater

resilience. Cocaine contracts the tissues, in the simple form, until

they hug the bone, leaving a wide air-space; but not so in the hyper-
trophic variety. In the latter the surface is uneven, in the former
smooth.

Prognosis.—Patients are skeptical as to the curability of nasal
catarrh. It is so common an affection, especially in the region of the
Great Lakes, that the inhabitants think that, as a matter of course,
they must expect to suffer from it. However, with an advantageous
combination of treatment and hygienic measures, a cure can confi-
dently be predicted. But one is not warranted in promising no re-
turn of the trouble under provocative conditions.

Treatment.—The first requisite to success is cleanliness of the
nasal cavities. This is best obtained by the use of sprays,—such as
Dobell's, Seller's, and other solutions,—mentioned in Chapter XVIII.
These can be injected successfully with the hand-atomizer (Figs. 129
and 130) if one lack a large air-compressor. Eight pounds' pressure
is sufficient to thoroughly wash the cavities without any likelihood
of invading the Eustachian tubes.

After the membrane is thoroughly cleansed oleaginous sprays
are indicated to protect the surface, stimulate the absorbents, con-
tract the blood-vessels, disinfect, and render the mucosa less sensi-
tive. These remedies are treated of in Chapter XVIII. An effective
treatment consists in throwing a fine nebula of a 10-per-cent. solution
ot camphor-menthol in lavolin, by means of the vaporizer (Fio- 131)
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followed by a spray of the following infusion made with lavolin:

Calendula, 1 per cent.; hamamelis, 2; pinns strobus, 2; lavolin 95.

Camphor-menthol in the nebula does not bathe the membrane with
the liquid, but relieves the irritability and stenosis and prepares the

parts for the coarser spray which will remain in contact with the dis-

eased surface for many hours.

Another excellent spray consists of: Camphor-menthol, 3 parts;

pine-needle oil, 2; eucalpytol, 1; and benzoinol, 94 parts. (See

appendix.)

This treatment is best given two or three times a week by the

surgeon, while the patient pursues a home treatment with a suitable

atomizer and medicament in order to prolong the effect of each office

treatment and render it continuous. Cocaine is not mentioned by the

author as a tlierapeiitic agent, because it is not of such a nature as to

effect permanent results, and because of the imminent danger of eon-

verting one's patron into a pernicious-drug slave. Cocaine has no

place in my practice excej)t as an anassthetic in surgical procedures.

Fig. 142.—The author's soft-rubber nasal bougie.

Bougies and dilators of medicated gelatin, hard and soft rubber

(Fig. 142), and metal are useful in reducing the engorgement of the

turbinate bodies and overcoming contact and pressure of these bodies

upon the septum. The bougies adapted in contour and size to each

individual case are introduced between the turbinals and septum for

a few minutes at tirst, beginning with the smaller, and used on the

same principle as sounds and dilators in other departments of surgery.

When the engorgement of the vessels of the turbinate bodies pro-

duces great intumescence of those structures and consequent con-

striction of the nasal passages that proves unyielding to the methods

already mentioned, the cautery is indicated. The electric cautery is

the most effective, but in its absence chemical cauteries can be sub-

stituted. A detailed description of the apparatus and methods wall

be found in the treatment of hypertrophic rhinitis. The question of

proper clothing is considered in the treatment of acute rhinitis.



CHAPTEE XX.

DISEASES OF THE NASAL CAVITIES, CONTINUED.

Hat Fevee.

Synonyms.—ISTervoiis catarrh; nervous coryza; hay asthma; rose

cold; June cold; July cold; -peach cold; summer catarrh; autumnal

catarrh; pollen poisoning. The Latin equivalents are catarrhus

iestivus; coryza vasomotoria periodica. French equivalents: catarrhe

d'ete; catarrhe de foin. German equivalents: Friihsommer-catarrh;

Heu-asthma. Italian equivalent: asma dei mietitori.

Pathology.—In a paper read before the Section on Psychological

Medicine and jSTervous Diseases of the Ninth International Medical

Congress in Washington in 1887, the author argued the neurotic char-

acter of this disease. The assembly, which was very large and repre-

sentative, agreed almost unanimously to the theory that hay fever is

a neurosis. Only three members who participated in the discussion

dissented from this view.

The name "hay fever" is a misnomer. It is employed to desig-

nate a condition to which numerous other terms have been applied

with equal fitness. To the array of names already in use, ill-chosen

because they are misleading, the author had the temerity to add
another. In a published lecture, delivered in the Chicago Medical
College in 1885, he proposed the term "nervous catarrh." Since then
several authors have adopted this expression. One writer, however,
calls it nervous coryza; but coryza is from the Greek xopv^a, sig-

nifying only a running at the nose, while the word catarrh, from
xarappicd, admits of a much broader application and, Avith properly
modifying adjectives, may be used to designate affections of various
mucous membranes. Coryza is a specific term; catarrh is generic,
and obviously is the more correct one to characterize a disease Avhich
is not necessarily confined to the nasal cavities. Nervous catarrh is

so comprehensive a term, and is so tersely suggestive of the pathology
and symptomatology of certain neurotic derangements, as to be sus-
ceptible of a much larger usefulness than has been accorded it. To
illustrate: There is a truly nervous intestinal catarrh which attacks

(229)
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and leaves a certain class of individuals of the nervous temperament
as suddenly as an attack of hay fever does. The writer has known a
musician to suffer from severe attacks of diarrhoea just previously to
his appearance before an audience which he was announced to en-
tertain. Immediately after his performance all symptoms of intestinal
disturbance would vanish, only to return again at his next appearance
in public. We might cite a case of an orator of the evening who was
similarly afflicted. The nervousness induced by the contenrplation of
addressing his andience would so react on the nervous supply of the
intestinal tract as to cause sudden and copious diarrhoea. No sooner
would his oration be finished than all unpleasant symptoms ceased.
I have known surgeons to be similarly affected. We have nervous
dyspepsia occasioned by mental emotions. A certain combination of
objective and subjective causes operating on one individual produces
morbid phenomena referable to the mucous membrane of the turbi-

nated bodies, resulting in an attack of hay fever,—nasal nervous ca-

tarrh. In another, the seat of the resulting manifestations will be in

the bronchial mucous membrane, eventuating in an attack of asthma,

—bronchial nervous catarrh. In yet another the intestinal mucous
coats are the scene of this breaking of a nerve-storm, resulting in

copious watery discharges,—^intestinal nervous catarrh. All these

are undoubtedly co-ordinate morbid conditions of the nervous sys-

tem, finding expression in exaggerated and perverted functional ac-

tivity.

The pathology of this disease has been evolved from a chaotic

state, in which it remained from the time of its first description by

John Bostock, of London, in 1819, until the last decade. Instead of

looking upon hay fever as a simple congestion or inflammation of the

Schneiderian membrane, as eminent English authorities have in the

past, prominent American authors favor the neurotic theory. In this

connection it is interesting to note that a writer for the London Lancet

treats of common nasal catarrh as a reflex neurosis, and, in support

of his position, adduces numerous instances in which purely nerve-

remedies succeeded in arresting attacks of acute coryza.

Although this malady is essentially due to an abnormal suscepti-

bility of nervous tissue, there exists no organic lesion of the nervous

centres to which the disease is attributable. Being a functional dis-

turbance, it never destroys life, and no opportunity is afforded the

neuropathologist to make post-mortem observations. But, if the affec-

tion be a reflex neurosis, can we hope for microscopy to determine
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with precision the condition of nervous structnre which primarily con-

stitutes the disease?

The arrangement of the nervous supply of the respiratory pas-

sages is favorahle to the existence of reflex nervous phenomena. One

sympathetic nervous centre, the sphenopalatine ganglion, supplies

branches to the lining membrane of the nose, pharynx, and Eusta-

chian tubes. It has a motor, a sensory, and a sympathetic root. It

communicates with the facial and pneumogastric nerves, thus uniting

in the closest conection the nose, pharynx, middle ear, larynx, and

bronchi. Furthemiore, the Schneiderian membrane is continuous

with the lining membrane of the nasal duct and eyelids, the pharynx,

Eustachian tubes and tympana, the larynx, trachea, and bronchial

tubes. Ablation of the sphenopalatine ganglion sets up a severe ca-

tarrhal state of the Schneiderian membrane. A congestion once

started in this structure may extend with unobstructed facility to the

contiguous membranes, very like the spreading of an erysipelatous in-

flammation from one area of the skin to another. But the continuous-

ness of the membranes throughout these various organs does not sat-

isfactorily account for all the symptoms produced in one part by im-

pressions upon another. Certainly an inflammation in the throat

may extend along the Eustachian tube to the tympanum, but there

is no such reason to account for the sudden transitory tinnitus aurium

which occurs in some persons immediately upon the ingestion of a

draught of cold water or the inhalation of tobacco-smoke, or for the

cough which is occasioned by the contact of instruments with the

external auditory meatus or with the inferior turbinated body or the

septum nasi, or for the paroxysm of sneezing produced by irritating

the scalp. All these symptoms are examples of reflex nervous impulses,

and these intimate sympathetic relations between various portions of

the animal economy exhibit themselves with exceptional force in

patients of a nervous temperament.

The theory that lesions situated in the nasal cavities may be
responsible for the existence of common asthma is generally accepted,

and this is directly in the line of our reasoning, for it argues the reflex

neurotic character of a disease which possesses close kinship to hay
fever not only in its etiology, symptomatology, and therapeutics, but
in the morphology of its secretions. The manner in which exciting
causes bring about attacks in hay fever is much the same as in the
case of asthma. In a hay-fever subject, let brilliant rays of light fall

upon the retina, or dust impinge upon a sensitive area of raucous
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membrane, and what occurs? The end-organs of the sensory nerves
supplying the part affected, being oversensitive to the presence of that
particular kmd of stimulus, are instantly thrown into a state of in-
tense excitation or imtation. Immediately the impression is flashed
along the sensory nerves to a nervous centre,—brain or gano-lion-
thence, changed to motor impulse, it is switched back, on the one
hand, along the vasomotor nerves to the blood-vessels of the seat of
irritation, causing dilatation, engorgement, swelling, and flux; and,
on the other hand, along the pneumogastric and sympathetic nerves
to the muscles concerned in the act of sneezing, and, through ex-
tensive sympathetic nervous relations, all the respiratory tract and its

connections may participate in the disturbance and become involved
in a fully-developed attack of hay asthma,—sneezing, coughing,
wheezing, nasal flux, expectoration, and lacrymation.

Thus it appears, from the manner in which paroxysms of hay
fever are started and developed, that there are three conditions upon
which the existence of the disease depends: (1) abnormally susceptible

nerve-centres, (2) hypera?sthesia of the peripheral termini of the sen-

sory nerves, and (3) the presence of one of a large variety of irritating

agents. Exclude one of these conditions and the paroxysms are pre-

vented. Allay the susceptibility of the nervous centres by certain

cerebral sedatives, and an attack is averted or arrested. Anaesthetize

the nervous supply of the oversensitive areas and the result is the

same. Eemove the patient beyond the reach of exciting causes and
he is as comfortable as any mortal.

Another fact in support of the theory that this is a functional

disease of the nervous system is its hereditary character. We might

quote many illustrative cases, but three representative ones will suf-

fice: In Dr. Morrill Wyman's family there were six sufferers from hay

fever besides himself. In the family of the Eev. Henry Ward Beecher

there were two besides himself; and in the family of Chief-Justice

Shaw there were six members who had different forms of this dis-

tressing malady. To be sure, heredity alone does not establish a

neurotic character; but, taken in connection with all the other facts

in the case, it is a weighty argument in support of the assertion that

this is a constitutional disorder of a neurotic type.

Again, the nervous temperament is the predominating one in

this class of patients,—an argument which needs no elucidation.

—

and the same may be remarked concerning asthmatic sufferers. The

periodicity of the disease points to nothing if not to its nervous
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nature, for one cannot conceive how the pollen theorists from their

point of view can reconcile this feature of the complaint with their

own doctrine. Is it reasonable to assume that the pollen of various

plants that give rise to attacks in different individuals will be set

free to float away on their fructifying pilgrimages on exactly the same

day, and at nearly the same hour, each recurring year, and that they

will reach the nostrils of sufferers in their varying localities and situa-

tions and vocations simultaneously year after year? The variations

that occur in the yearly advance of the seasons preclude this hy-

pothesis. And, again, the identity of the different forms of the mal-

ady strengthens the nerve theory, Avhile it weakens the pollen argu-

ment, for it shows that the disease exists under conditions that are

the least favorable to the operation of pollen; in fact, where the

pollen theory is inadmissible,—in the winter and spring. The author

does not undervalue the importance of pollen as an exciting cause,

but he wishes to be understood as maintaining that it constitutes only

one of three factors which render the existence of the disease possible.

Other arguments that may be briefly mentioned are the sudden-

ness of the onset and disappearance of attacks, the fact that the most

potent palliatives are nerve-sedatives, tonics, and stimulants, and that

mental emotion and physical exertion may prevent or arrest parox-

ysms.

The chief argument urged against the nerve theory is that many
hay-fever patients have diseased nasal cavities. But we may say the

same of that much larger proportion of our population who have no

experience Avith hay fever. That we should find nasal hypertrophies,

etc., concurrent with hay fever is not surprising in this catarrh-pro-

ducing climate. Indeed, the diseased turbinated tissue may be a coin-

cidence or sequence rather than the cause, for it is natural to sup-

pose that years of constantly recurring attacks of even functional dis-

turbance of the vasomotor supply of these parts would result in a

passive hypertemia which would eventuate in proliferation of cells in

mucous and submucous tissues, and the growth of hypertrophies

which might serve as a nest for the reception and retention of irri-

tating agents. Bat the argument that this condition is responsible

for hay fever in infants, youths, and even in adults in whom there
is no evidence of inflammatory changes before or between attacks is

not tenable. The paroxysms do not so much resemble symptoms of
an inflammation as they do an irregular and explosive discharge of a

superfluity of nervous force,—a nerve-storm, if the expression may be
permitted.
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_

It has been lioped that destructive treatment of the sensitive areasm the nasal cavities would permanently cure hay fever, and many
cases have been so treated by American physicians during the last
twelve years. However, the most sanguine practitioners of this method
have confessed considerable disappointment at the results. Some
cases that were supposed to have been cured still suffer, while others
are benefited. So far as we have been able to obtain definite data,
they demonstrate that not much more than one-half the number cau-
terized are claimed to be cured. This points to the fact that it is
not a simple local inflammatory disease. If it were, the treatment
should be attended with greater success. For the reasons set forth
one cannot expect this method to cure all; but, granting that it may
cure many, the nerve theory would not suffer in the least by the ad-
mission, for it assumes a pathological condition of the receptive end-
organs of the nerves as well as of the perceptive nerve-centres. Elimi-
nate the susceptibility of either the central or peripheral nervous sys-

tem, and you remove an essential element in the disease,—destroy its

entity. But what shall we say of that other large proportion of pa-
tients in whom paroxysms are produced by irritation of the retina,

the scalp, etc., or by chilling the skin? Are we to be logical and,

reasoning from analogy, must we destroy the sensitive areas, enucleate

our patients' eyes, or scalp or skin them? Yet, if you follow the

reasoning of this school of theorists to its logical conclusion, it will

lead to this reductio ad absnrdwn.

T^he neurotic theory is supported by the nature of the following

causes: Electric light and gaslight; overexertion; anxiety; indiges-

tion; dampness; chills; gases; feathers; perfumes; odors from ani-

mals; dry, hot, and impure air; various kinds of fruit, etc. It will

be observed that pollen and dust do not necessarily enter into the

causative nature of these excitants.

This theory receives support also from the fact of the excessive

irritability and nervousness which patients experience just preceding

and during attacks. The co-ordinate action of muscles is affected,

and they complain of feeling jerky and ill-tenipered for the time. '

In studying this disease it should not be forgotten that the state-

ments of sufferers relative to the history and phenomena of their

maladies should be given greater credence than is usually accorded

the assertions of other classes of patients, inasmuch as they enjoy the

distinction of being superior to the average in intelligence and cult-

ure. This is far from being an idle assertion, for it voices the experi-
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ence of the best authorities and is borne ont by reference to the list

of membership of the United States Hay Fever Association.

We cannot consider the treatment of this subject as approaching

completeness without referring briefly to two other important points.

Microscopists have examined the nasal and bronchial secretions from

hay-fever and asthmatic sufferers, with the result, it is claimed, of

establishing the kinship of the two diseases by demonstrating the

presence in both of products called "gravel." It is believed that this

so-called gravel accumulates in the secretions of the respiratory pas-

sages, and acts as a local irritant in the same manner that any foreign

body would. Analysis may demonstrate that this gravel consists of

deposits of urate of sodium.

The force and analogy apparent in the following facts relating

to neuroses of the skin serve to emphasize the truth in the nerve

theory: Intense itching over the surface of the whole body may be

produced by morbid alterations in the ovaries or uterus, anomalies of

menstruation, diseases of the kidneys, liver, etc. Neumann says:

"There is no doubt that a large proportion of cutaneous diseases de-

pend upon disorders of the vasomotor nerves which cause certain

derangements of circulation in the artej'ies, veins, and cutaneous

glands. Anasmia and hyperEemia of the skin happen from vasomotor

irregularities,—some from the brain, some from the spinal cord,

—

or from the action of cold, or the electric current, etc."

ISTow, since it is admitted that there are both immediate and re-

flex functional nervous disorders of the skin, with what shpw of

reason can it be denied that there are similar neurotic disturbances of

that other skin which covers the interior surfaces of the body? The
latter membrane is more vascular, more delicate, more sensitive, and

more highly organized than the skin. It possesses susceptibility to

all agents which affect the skin, and to many others besides. For ex-

ample, noxious gases, to which the skin is insensible, will irritate the

mucous lining of the respiratory organs. The same laws that govern

the action of the vasomotor nerves of the skin also regulate the vaso-

motor supply of the mucous membranes. If itching and burning of

the skin are produced by morbid alterations in the ovaries, so is pru-

ritus urethrse produced by disease of the bladder; pruritus nasi is

generally accepted as a sign of worms in children; urticaria results

from irritation of the gastric or intestinal mucous membrane; so may
asthma arise in the same manner or from an irritant applied to the
nasal mucous surface; ear-cough is occasioned by contact of instru-
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ments with the skin of the external auditory canal; and hay-feyer
paroxysms result from irritation of the retina, the upper lip/or the
scalp, or from chilling the skin.

_

All the facts in our possession force us to the conclusion that the
weight of testimony is in favor of the doctrine that hay fever is a
retlex functional nervous disease.

UEIC ACID AS A CAUSE OF HAY FEVEE.

Uric acid exists in the blood in the proportion of about one to
thirty-three of urea in health. When this proportion is disturbed by
a relative increase of the uric acid, certain disturbances of a vascular
and neurotic character arise. The effects of uric acid in producing
these disturbances have been the subject of an extensive and interest''-

mg series of experiments by Alexander Haig. For years he was a
sufferer from migraine, and studied in his own person the relation
of uric acid to the production of attacks of this disease, and the effects
of anti-uric-acid treatment in subduing attacks, and of diet in pre-
venting them. I desire at the outset to acknowledge my great in-
debtedness to this painstaking observer for many of the facts ad-
duced here. (See "Uric Acid m the Causation of Disease " Haio-,

1896.)

First, let us consider what the effects of an excess of uric acid
in the blood are. The disorders of the nervous system that Murchison
associated with litheemia are: aching pains in the limbs, lassitude,

pain in the shoulder, hepatic neuralgia, severe cramps in the legs,

headache, vertigo and temporary dimness of vision, convulsions, paraly-

sis, noises in the ears, sleeplessness, depression of spirits, irritability

of temper, cerebral symptoms, and a typhoid state.

Haig maintains that the presence of uric acid in excess accounts

for the exacerbation of pains in rheumatism and gout, and Lever con-

tends that these diseases are primarily due to the action of this acid

on the brain, the spinal cord, or tlie solar plexus of nerves. In persons

suffering from intense pruritus, uric acid and tlie urates have been

found in excess.

Ebstein believes that uric-acid deposition acts as an exciter of

inflammation in the tissues in which it is deposited.

Quinquaud studied the effects of uric acid on the skin. He ad-

ministered 3 to 6 grains a day to the human subject. The most com-

mon results were boils and jiatches resembling eczema,—the dermal

analogue of coryza.
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Thomas J. Mays attributes attacks of angina pectoris to "the

increased formation of uric acid, which is incidental to the gouty

and rheumatic diathesis." He agrees with Haig in attributing mi-

graine to the irritating effects of uric acid.

Conklin details a number of well-marked cases of nervous, men-

tal, nephritic, and other diseases that support the proposition that

they are the result of the action of uric acid.

N. S. Davis and others add the following to the list of manifesta-

tions of uricacid^emia: Loss of appetite, nausea and vomiting, flatu-

lent indigestion, diarrhoea, intense itching, asthma, blindness, deaf-

ness, numbness of the skin and creeping sensations, hyperassthesia and

pain in the skin, impaired memory, melancholia, delirium, epilepsy,

and coma.

Observe the symptoms of uric-acid irritation that are closely

allied to paroxysms of nervous catarrh: asthma, intense itching, over-

sensitiveness and other nervous disturbances of the skin, neuralgia,

sick headache, irritability of temper, etc. The first three symptoms

often characterize attacks of nervous catarrh, and highly moral per-

sons, like the late Henry AVard Beecher, are seized with an almost

irresistible impulse to accompany their storms of sneezing with a

shower of profanity. Sick headache sometimes alternates with these

attacks, and at other times takes the place of them.

While sufl'ering from migraine Haig found the uric acid increased

to the proportion of one in twenty or twenty-five of urea, whereas

before and after attacks he found it as one to forty, and the headache
was proportioned to the excess of uric acid over the urea, and not to

the amount of alkali used to bring the uric acid out. The mental
condition varied directly with the relative amount of uric acid in the

urine. The excretion of the 'acid was greatly diminished before the

attacks,

—

i.e., during mental exaltation.

The author has learned, while writing upon this subject, that
Lefiaive analyzed the urine before and during attacks of hay fever,,

and found uric acid in great quantity just before the attack and half
that quantity during the attack. Some of this may have been washed
out of the system through the profuse perspiration that occurs during
the violent sneezing.

In 1893 I proposed the uric-acid theory of hay fever in the first

prize-essay of the United States Hay Fever Association, and at th&
meeting of the American Medical Association the same year I ad-
vocated the same theory. So far as the writer knew, he was the first.
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to propose this doctrine. In 1894 it was iDrought to my attention
that Shawe Tyrrel, of Toronto, had published a paper in 1892, en-
titled "A Predisposing Cause of Hay Fever/' advocating the same
theory. Independently of each other, onr studies of the subject forced
us to arrive at the same conclusions, and I wish to accord Dr. Tyrrel
full credit for his work. Had I known of it before publishing my
two essays on the subject, proper reference would have been made to
his work.

Haig says: "Uric acid in the blood contracts the arterioles and
capillaries all over the body, producing the cold surface and extremi-
ties, raising tension of pulse, and, according to Marcy's law, that pulse-
rate varies inversely as the arterial tension, slowing the heart. Head-
ache is a local vascular effect of the uric acid. Excretion of this acid
may even explain the mental depression and irritability and their re-

sults in the excess of suicides and murders in July. There is an ex-

cessive secretion of this acid in the warm months, and a minu.s excre-

tion in cold weather. During plus excretion there Avill be high arterial

tension, with anemia of the brain, bad temper, etc. At this time a

dose of acid would free the brain circulation from the power of the

uric acid, and produce, as Eoy and Sherrington have shown, an in-

crease in its size and a free flow of blood in its vessels."

Peiper says that alkalescence of the blood is diminished in all

fevers. Corroborative of this, Haig found, during an attack of in-

fluenza in 1890, that there was a rise in the acidity of his blood, urine,

and tissue-fluids, thus driving the uric acid out of these fluids, dimin-

ishing its excretion, and causing its retention in the body.

Bertillon says that suicides increased 40 per cent, in France after

the influenza epidemic. This may be accounted for by the accumula-

tion of uric acid in the body during the diminished alkalinity of the

blood, and when the blood regained its normal alkalinity the stored

acid was taken into the circulation and produced its characteristic

irritability and depressing effects.

In health about 5 to 8 grains of uric acid are secreted every

twenty-four hours, and it is readily soluble in the blood, which is

slightly alkaline. If there is increased formation of this acid, no

harm results so long as it is properly eliminated and the ratio between

it aud the urea is not disturbed.

Haig found that by diminishing the alkalinity of the blood he

freed it from uric acid, relaxed the arterioles, and relieved headache

and mental depression. Increasing the alkalinity augmented the acid
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excretion, contracted the arterioles, sloAved the circulation of the blood,

and caused languor, depression, headache, and, in epileptics, a fit.

Epilepsy, migraine, spasmodic asthma, etc., are, like neurotic catarrh,

functional nervous diseases. What Haig says concerning epilepsy and

migraine may be aflfirmed of asthma and nervous catarrh: "They may

come on early in life, last for years or the whole of life, tend to recur

at more or less regular intervals, are met with in members of the same

family, and may afflict one and the same patient,—now a fit, now a

headache,—alternating or together. Epilepsy and headache, gout

and rheumatism are very commonly met with in the same family."

Broadbent thinks that the convulsions of epilepsy are brought

on by the slowing of the circulation and consequent cerebral anaemia,

in the same way as convulsions after great htemorrhage. As we have

seen, the effect of an excess of uric acid in the blood-vessels is to

contract them, which, in the vessels of the brain, produces cerebral

anaamia. This condition appears to obtain in nervous catarrh, and

the attacks are relieved by such remedies as nitrite of amyl, etc., which

relieve antemia of the brain.

This uric-acid theory of nervous catarrh is not antagonistic to

the present status of medical opinion or surgical treatment, but, on
the contrary, explains questions that were inexplicable before. As
a tumor or hypertrophied bone may give rise to convulsive seizures

in epilepsy, and as its removal may be followed by relief when no
other structural cause exists, so in nervous catarrh, where new growths
and other lesions of the nasal mucous membrane are present, the at-

tack may be started by the accumulation and the suddenly setting
free of uric acid. This precipitates the paroxysm by its irritant action,
which finds expression in the group of symptoms characteristic of
nervous catarrh or asthma, instead of some one of the other allied
diseases. The particular form of manifestation may be determined
by the growth, or seat of irritation, located in the nasal cavities.
Where this is the only determining factor of the nature of the morbid
symptoms, no other organic disease having resulted from the long-
standing trouble, the removal of such a peripheral source of irritatio'n
may give relief from these symptoms, but it may not prevent the
uncacidaemia from switching off into other kindred lines of disturb-
ances if it be not corrected.

The uric-acid theory makes clear the reasons why some persons
suffer from attacks of nervous coryza under certain favorable condi-
tions m winter, as well as during the warm months. It also unifies
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all the various forms of hay fever. They are all variations of nervous
catarrh.

Patients of this class are sometimes affected more or less hy func-
tional aphasia. Haig's father suffered, from time to time for a large

part of his life, from this trouble, and in old age had organic aphasia
with right hemiplegia. The same functional disturbance afflicted

Haig very markedly, at times of excess of uric acid in the blood, with
mental depression, lethargy, and headache. The histories of such
cases are paralleled by the histories of nervous catarrh In many fami-

lies.

The periodicity of nervous catarrh has a counterpart in migraine

that comes once in every seven, ten, fourteen, or thirty days, for years

or for life. It may last one day or less, rarely two, and is worse in

the morning.

In the last published paper of the late A. Reeves Jackson he

expressed his conviction that various neurasthenic symptoms—sleep-

lessness, headache, vertigo, neuralgia, vague pelvic symptoms, mus-

cular twitchings, vasomotor disturbances, etc.—are dependent really

upon the lithic-acid diathesis. He wrote: "If this fact were duly

recognized it would remove some of the cases from the list of those

which are an opprobrium."

L. C. Gray says: "Influenza, ague, and other fevers store up uric

acid in the body." There are several causes that determine the man-

ner in which the irritation produced by an excess of uric acid may

express itself. These are central, peripheral, and hereditary causes.

"The structure of the nerve-centres and the distribution of its vessels

not only determine the kind of disturbances which uricacidsemia will

produce in any given case, but also explain why one person suffers in

this way from functional nervous disorders, while another, with about

as much uric acid in his blood and body, escapes. When the nervous

system is depressed by fatigue, deficient food, etc., a smaller amount

of uric acid in the blood will suffice to produce disturbance of function

than at other times. If uricacidfemia is prevented, the nervous sys-

tem will not itself originate disturbances. This knowledge of the

effects of lithfemia gives complete power to produce or remove the

vascular conditions, and the nervous disorders which are secondary to

(consequent upon) these conditions, by proper diet and treatment"

(Haig). The arguments that apply to migraine are just as forceful

in the ease of nervous catarrli. The peripheral causes—neoplasms,

hypertrophies, etc.—have already been considered.
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Pleredity is probably the chief factor in determining the direction

in which the nric-acid diathesis will afliict an individual, whether it

results in migraine, angina pectoris, asthma, nervous catarrh, or some
other neurosis; but undoubtedly accidental or acquired conditions

may act as directing or localizing agents. For example of the latter

class: a student who is predisposed to such neurosis accidentally in-

hales the fumes of burning phosphorus in the laboratory, and this

excites the first attack of his nervous disorder, which naturally, un-
der these conditions, takes the form of asthma. On the other hand,
many attacks of severe cold, some injury to the nose, or the develop-
ment of a polypus may determine the nasal form of neurosis, or nerv-
ous catarrh. I have such cases in mind.

We can produce and control attacks of nervous catarrh at will
by treatment and diet the same as we can migraine. I was first led
to experiment with an anti-uric-acid treatment of nervous catarrh by
my endeavors to find a solution to the problem why paroxysms of this
disease attack sufferers regularly in the morning. These attacks come
on about the same time, morning after morning, although the pre-
vious afternoon and evening may have been free from suffering, and
the night one of restful repose, with no direct access to dust-lacfen at-
mosphere from without and no change in the contents of the sleeping
apartments. The following facts appear to answer this question":
The blood is the most strongly alkaline between the small hours of
the morning and 9 a.m., when it reaches its greatest alkalinity The
more alkahne the blood, the more freely soluble is the uric acid
Therefore, in the morning hours the blood is the most heavily charged
with this irritant, and during these hours patients suffer the nfost
from angina pectoris, migraine, nervous catarrh, and other functional
nervous disorders.

The blood is the most acid during the hours of bodily activity,
and it reaches its maximum of acidity about midnight. During this
tirne there is only a small secretion of uric acid, and the amount cir-
cula mg m the blood is minute. As the blood begins to increase in
a ka mity m the morning it dissolves the uric acid out of the more
alkalme_ tissues in which it has been stored,-the liver, spleen car-
tilages pints, and fibrous tissue,s,-and with the increasino alkalinityand so vent properties of the blood it becomes rich in uric a d ^t

0

It produces the drowsiness, heaviness, or other nervous pi e menapeculiar to any given case.
JJncnomena

Joal found, among 127 cases of hay-fever patients, a family his-
10
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tory pointing to the uric-acid diathesis in 107 cases, and in 67 cases

among his 71 adult patients the diathesis was marked. Evidences of

neurasthenia were elicited in 101 of his 127 patients. In 4-2 of 107

patients of all ages the nasal mucous membrane appeared to be nor-

mal {Revue de Laryngologie, ISTos. 7 and 8, 1895).

PREDISPOSING AND AGGRAYATING CAUSES.

Heredity and the temperaments classed as nervous are, strictly

speaking, the predisposing causes. Broadly speaking, whatever di-

minishes the powers of resistance predisposes one to attacks. Most

foreign substances that are liable to come in contact with the nasal

mu.oous membrane will provoke paroxysms, inasmuch as the mere con-

tact of a polished silver probe will excite sneezing. Dust, pollen,

infusoria; dry, hot air; cold, damp, or foggy air; smoke, gas, bright

light from the sun, electric light, gaslight, sunlight reflected from

snow, etc., are prolific causes. Much may depend on the character of

the dust, for this is determined by the geological formation of any

given locality. So wide is the distribution of dust by the varying cur-

rents of the air that places which would naturally afford immunity

from this disease may be visited by storms of noxious foreign pollen.

A sea-vbyage is considered a certain cure for an impending attack,

but even there the enemy may lurk unseen in the folds of the canvas

or clothing or in the upper currents of the atmosphere. Darwin has

shown that pollen has been wafted many miles over the Atlaoitic.

Showers of pollen have fallen hundreds of miles distant from its na-

tive soil. Dust may be deposited in curtains, carpets, etc., and be

retained for indefinite periods before finding lodgment in the respi-

ratory tract. The upper strata of the air may be laden with pollen,

as it is at times with volcanic dust, which may be so dense as to

darken the sky at great distances from the source of supply. These

truths illustrate the omnipresent and occult character of the exciting

causes.

The greatest suffering occurs from May to October, especially m
the country, and for the following reasons: At this season the air

swarms Avith the fecundating dust of plants and flowers; the dry, hot

air of the country is not moistened during the day except by occa-

sional rains; the dry surface-soil affords the winds a never-failing

supply of dust, and one is not protected from the dazzling brilliancy

of the sun by tall buildings in the country as he may be while pur-

suing the vocations of city-life. The streets of cities are deluged with
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water in simimer; the dust is laid; the air is cooled and moistened by

evaporation. Great bnildings afford protection from the scorching

rays of the sim. The denser ,
the population, the less the vegetation

and the greater the relief to asthmatics and hay-fever patients.

The irritating effect of dry, hot air causes great activity of the

muciparous follicles and imposes a heavy burden on the glands to

pour out sufficient mucus to keep the membrane moist. One must

avoid dry heat from stoves and furnaces. Much-thumbed books and

newspapers that are a little musty are exciting causes that I have not

seen mentioned.



CHAPTEE XXI.

DISEASES OF THE NASAL CAVITIES, CONTINUED.

Hat Feveb, Concluded.

Symptomatology.—A reciprocal relation exists between the capil-

lary circulation of the skin and that of the internal organs, but more
especially affecting the mucous membrane lining the air-passages. Let
the surface of a hay-fever patient become chilled, the skin anjemie,
the perspiration checked, and immediately there follow a correspond-
ing hyperasmia of the mucous membrane of the respiratory passages,

an increased activity of the muciparous follicles, exquisite tickling and
painful itching in the nose and pharynx, succeeded by violent sneez-

ing, profuse discharge of nasal mucus, suffused and tear-bedinimed

eyes, photophobia, a rush of blood to the head and face, severe head-

ache, complete occlusion of the nostrils, nervous exhaustion, and such

a desperate shaking up of the whole being as is comparable to a

wrecked vessel in a terrific storm. But in this violent agitation of

the body I have discerned a blessing in disguise, for it restores the

balance of circulation to the skin, the temperature rises, the sudorifer-

ous glands resume their activity, and the skin is again bathed in per-

spiration. At this juncture the vicarious siiffering of the respiratory

surface is relieved and tlie normal equipoise of functional activity

ensues. In one w'ho suffers from the asthmatic form of hay fever, to

the symptoms already enumerated should be added the characteristic

symptoms of asthma proper. These alone make one's lot hard enough,

but when added to the so-called "aristocratic" disease they present a

highly-colored picture of the refinement of torture.

The sneezing is often so violent and continuous that the patient

is scarcely able to catch sufficient breath to properly oxygenate the

blood. The hydrorrhoea is so profuse as to saturate many handker-

chiefs,—a dozen or a score in a day in severe cases. One peculiar

symptom I have observed, but have never seen mentioned by other

writers, is: the instant some patients begin to sneeze, they also swell

up so that the clothes about the abdomen and waist must immediately

be loosened to afford relief from the constriction.

These attacks come on at precisely the same time and last the

(244)
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same length of time at each recurring season. A sudden mental ex-

citement may prevent an impending paroxysm or abbreviate one after

its onset. The attack is as instantaneous in its invasion as asthma,

striking one at any moment of day or night, awaking one from sound

slumber, or taking one unawares during the pleasant engagements of

the day, and leaving as quickly and mysteriously as it came.

Some functional nervous diseases are transmutable, one into

another. The author has witnessed cerebral hypertemia decline and

disappear as hay fever superseded it, and after several years' duration

the hay fever has, in turn, been displaced by asthma, as spasmodic

and characteristic in its nature as the hay fever itself. Simple asthma

may not only supplant, but may complicate it, constituting hay asthma

proper.

Inspection of the nasal cavities during attacks reveals the

turbinated bodies enormously swollen and water-soaked, the mucous

membrane very vascular, and the passages completely closed. The

membrane is exquisitely sensitive and often painful. In sleep it

is necessary to breathe through the mouth, which occasions distress-

ing dryness of the throat. The breath must be held while masticating

or swallowing food, and with every act of deglutition the air is forced

into the Eustachian tubes, and even particles of food seem to take the

same course.

In the intervals between the seasons of suffering, and even be-

tween paroxysms from day to day, the nasal membrane may present

no unusual appearance. Indeed, just before a seizure the nostrils may
seem more patulous than normal, affording perfect freedom of res-

piration. In some cases we have been unable to find any appearances
whatever of a diseased condition between attacks. Others have the
same hypertrophies that are common to other patients.

There are considerable variations in the experiences of hay-fever
sufferers, both with respect to their symptoms and the times of their
attacks. It is very common for them to awaken in the morning feel-

ing perfectly well, with the nasal passages comfortable and free; but
the moment they arise and touch their bare feet to the cool floor, or
feel the air strike the lower extremities or body, or even before rising,
a few minutes of wakefulness are followed by sensations of dryness and
irritation in the nose and miserable paroxysms of sneezing, as though
they had taken a severe cold. The attack may last for a few minut'es
only, or until the morning meal with coffee, when all the symptoms
subside. The attacks may reappear at intervals during the day, with
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or without a feeling of ivawness of the nasal membrane between the
spasms of sneezing.

Unlike the occasional sneeze of an individual who is not subject
to hay fever, the act of sneezing is unaccompanied by any sense of
pleasure or satisfaction. It is positively distressing, and makes the
sufferer wretched. He is harassed by a consciousness of impatience
and irritability of temper; his muscles act in a jerky, inco-ordinate
way, causing him to drop things or knock them together; he must
always be on the alert to avoid or escape those excitants of suffering
that beset his path on every hand.

The time these attacks usually come on is the 18th of August,
but may vary from the 15th to the 20th in different individuals,

although there is little, if any, variation in the case of any given
patient. "The season of suffering generally lasts until a severe frost

occurs in September or October, when the season ends, and the refu-

gees who have fled to the mountains or lakes of immune regions return

to their homes to enjoy life until the following summer. In a small

proportion of cases the attacks are more or less perennial. Exposure
to sunlight reflected from snow, or to close, hot, impure, or dusty air

in winter, will result in suffering. Some are attacked in June or in

July, when certain grasses ripen and the haying season is at hand.

The presence of roses or certain other flowers may provoke sneezing

at any season.

Diagnosis.—Considering the characteristics and the description

given, the matter of diagnosis is so simple as to require no further

mention.

Prognosis.—Hay fever is not dangerous to life, although it causes

serious suffering and incapacitates one for business while it lasts. It

does not tend to disappear of itself permanently, bnt is amenable to

treatment.

Abortive Treatment.—With the nric-acid phenomena in mind, I

attempted to break up the morning attacks of sneezing and nasal

stenosis by doses of acid at bed-time and on first awakening in the

morning. The experiment was a success. A series of wretched morn-

ings was followed by freedom of respiration and a sense of well-being

that seemed like a physical millennium. After this result of pre-

venting the morning increase in the alkalinity of the blood, in order

to prove the correctness of his deductions, the writer used an alka-

line treatment, and was both delighted and disgusted with the re-

sults. The old enemy raged again, bnt here was clinical proof of his
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first proposition. These experiments have been snccessMly repeated

until I am satisfied of the correctness of these conchisions.

The first acid used for these experiments was the dilute sul-

phuric acid in doses of 30 or 30 drops in water, but, on account of the

griping pains and diarrhoea that it produced in the early morning,

we were obliged to substitute another. It occurred to me to try Hors-

ford's acid phosphate that I had used for other purposes for some

years, on the recommendation of the late Professor Jewell.

We used teaspoonful doses of this acid without any ill-effects,

and with the result of giving complete immunity from suffering.

One or two teaspoonfuls in a glass of water at bed-time and on first

awakening in the morning were sufficient to break up the habit en-

tirely. In a few days, after the symptoms ceased to appear in the

morning, this dose was omitted. The night dose was continued until

the habit seemed to be entirely broken up. If any nasal irritation

reappeared, a dose or two would dispel it. By adding sugar to this

acidulated drink it makes an agreeable lemonade, but it is better to

avoid the sugar, and as much as possible all other uric-acid producing

substances.

While the author has depended on the mineral acids to keep

down the morning alkalinity of the blood, Bence Jones claims that

citric acid (lemonade) will accomplish the same result. W^e have

made it a point to have the morning dose well diluted with water,

for the purpose of starting perspiration, for we have observed that

as soon as a patient has sneezed violently enough to produce free

sweating the symptoms either decreased or disappeared. The sweat-

ing carries off uric acid and helps to free the blood.

I am aware of the differences of opinion that exist concerning

the influence of an excess of dilute phosphoric acid on the elimi-

nation of uric acid, the effects of acid on the tubules of the kidneys,

and the relation of a meat-and-vegetable diet to the formation of

uric acid. We are careful to use only so much acid as is required

to prevent the maximum of alkalinity from occurring. The acid is

used not with the expectation of eliminating, but of clearing the blood
of uric acid, for the purpose of preventing attacks during the season
of suffering. If the overwrought nerves are relieved of this source
of irritation, they are much less likely to respond to other excitants;

and, if the morbidly-susceptible condition of the nervous centres is

due to the action of the uric acid, its oversensitiveness to all excitants
may be relieved by correcting the uricacidasraia. After relieving the
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eu-

em-

siifFermg M'ith the acid phosphate I have produced it ao-ain by n
tralizmg the acid with an excess of bicarbonate of sodium and e..-
ploymg the usual doses. This converted the acid into a ready solvent
of uric acid, flooded the blood with it, and produced the attacks
In turn, I have followed this up witli the acid, reHeved all the ca-
tarrhal symptoms by precipitating the uric acid from the blood into
the tissues, and produced the characteristic gouty pains. Again, by
substituting drachm doses of phosphate of sodium for the acid I have
precipitafed all the symptoms of a severe nasal catarrh.

Some other remedies produce effects parallel to the acid treat-
ment. Mtrogiycerin, nitrite of sodium, nitrite of amyl, antipyrin,
etc., have a similar effect. Opium raises the acidity of urine, dimin-
ishes the alkalinity of the blood, and reduces the amount of uric
acid. It relaxes the arterioles and improves the circulation of the
brain. Iron and lead have a similar effect. Mercury reduces the ex-
cretion of uric acid, reduces tension of pulse, and produces diuresis.
If opium is employed, its ill effects should be prevented by follow-
ing up its use with salicylate of soda for a few days to free the system
of uric acid. Quinine, so generally used, is contra-indicated, for,

according to Quain, it brings uric acid into the blood.

There is one remedy that has proved, in my hands, invariably

unfailing in giving relief, especially when given at the beginning of

an attack of nervous catarrh or common colds. It is for temporary
use onl;^ like the acid treatment. The author has employed it for

the last sixteen years or more, Init in this case it is, like old wine,

the better for age. This is a combination of atropia and morphia,

in the proportion of 1 part of atropia to 50 of morphia. The ordi-

nary adult dose is from ^/^^ to grain of this mixture, according

to the severity of the attack. It may be repeated in an hour or two,

if the first dose does not entirely relieve the sneezing, running at the

nose, and stenosis. I do not believe it has ever failed to stop an attack

when properly adapted to the case. No person has ever acquired the

drug habit through my prescribing it. I never write a prescription

for it nor allow a patient to know the composition of the remed}',

—

not for mercenary purposes, for it is more often given away than

charged for, but in order to obviate the possibility of being responsible

for a drug habit. The morphia clears the blood of uric acid, dimin-

ishes the nervous irritability, suppresses oversecretion from the mu-

ciparous glands, and stimulates the circulation and activity of the

nervous centres, while the atropia elevates the tone of tlie blood-
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vessels, quickens the pulse, decreases all the secretions except the

urine, sustains bodily temperature, stimulates the respiratory centre,

counteracts the constipating effects of the morphia, and acts as an

antispasmodic. Caffeine, Vo grain, may be added to this dose to

stimulate the nervous centres and kidneys.

Local Self-treatment.—The most useful self-treatment probably

is (1) the use of a convenient pocket-inhaler (Fig. 141) that I have

devised for patients Avho take cold easily. It is called the "canienthol

inhaler."' It can be used in an inconspicuous and expeditious man-

ner in public places, where it would be impracticable to combat a

sudden seizure with other and slower measures. Several gentle, pro-

longed inhalations should be taken through one nostril while the

opposite one is closed, until the irritation is relieved. The breath

should not be allowed to pass back through the inhaler, but through

the mouth instead. The camphor-menthol does not become irri-

tating to the membrane, like menthol alone, after having been used

a considerable time. It is blander and more soothing than the men-
thol crystals, iodine, or carbolic acid. When the throat is involved,

it can be inhaled through the mouth for self-treatment. 2. For home
treatment, morning and night, we usually prescribe a solution of cam-
phor-menthol in lavolin, to be sprayed into the nostrils and throat.

The 1- and 3-per-cent. solutions are the most satisfactory. It is best
to begin with the weaker, and increase gradually to the 3-per-cent.

solution.

Joseph A. White applies a much stronger solution than the last

named in the asthmatic type. lie first applies a 4-per-cent. solution
of cocaine, and follows this with camphor-menthol, of which he gives
the following formula (Burnett, vol. ii, p. 126): Menthol, gum cam-
phor, of each, gr. xxx; liquid cosmolin, 5j. (The quantity of liquid
cosmolin was printed as a drachm, but an ounce was probably in-
tended. However, this is about four times as strong as this very sensi-
tive class of patients will generally tolerate with equanimity unless
preceded by cocaine, and liquid cosmolin is not as bland a vehicle as
lavolin, benzoinol, or albolene, all of which have been deprived of the
irritating properties characteristic of cosmolin when applied to the
nasal mucous membrane.

Preventive Treatment.—The treatment to eliminate uric acid
cannot l)e undertaken to advantage during the season of attacks ex-
cept so far as relates to diet and the use of lithia. Haig does' not
believe that exces.sive uric-acid formation takes place; but, from a
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considerable study of this subject, one is forced to the conclusion that
an excess of uric acid in the system is not due alone to continued re-

tention and storage of the small normal overflow by the renal vein,
but to an increased formation also. In a conversation with IST. S.

Davis, that eminent authority corroborated the latter view. It fol-

lows, then, that it is necessary to reduce as much as possible the use
of those foods that increase the actual formation of uric acid, such
as meats, sweets, beer, wine, etc., and limit the diet largely to fruits,

vegetables, milk, etc.

Exercise also aids in the excretion of uric acid, although there

may be an actual increase in the amount of acid. Lange treats peri-

odical mental depression successfully by reducing the amount of food

and by systematic exercise.

A diet of milk with occasional very small quantities of egg and

fish, with no other animal food, will prevent suffering from sick head-

ache entirely, without medicinal treatment. "With this diet the nat-

ural ratio between uric acid and urea^—1 to 33—is maintained. Haig

claims that, by a uric-acid-producing diet, one can store up in the

body several ounces of uric acid in a few years, or, by a correct diet,

not as many grains. He has been on such a diet over eight years with

very seldom a headache. By eating meat and drinking wine two or

three days in any single week, he is sure to bring on the migraine.

A course of salicylate, salicin, lithium, etc., will remove the excess

of uric acid. If an alkali is given it is likely to produce uricacidsemia

and precipitate an attack of the trouble we are endeavoring to pre-

vent. For an attack, then, a dose of acid should be given to free the

blood of uric acid; then the salicylate of sodium should be given for

two or three days or longer, to sweep it out of the body; but the

salicylate should not be given during the attack, for it may aggravate

the symptoms. For a fortnight or a month, perhaps longer, preceding

the reo-ular season of attacks of nervous catarrh, from 2 to 6 grains

of the salicylate should be given every day or two, in order to get

and keep the quantity of the acid in the body down to the normal

amount. The copious use of the stronger lithia-waters is advanta-

geous, also. Warner's 3-grain tablets of effervescing citrate of lithia are

excellent, and the same may be said of alkalithia and the effervescent

citrate of lithia, soda, and potash. The writer now depends mostly

upon lithia as a preventive remedy.

This treatment, combined witli proper diet, should be successful,

provided that there is no organic disease of the structures, central
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or peripheral. Any organic disease—hypertrophy, polypus, etc.—must

receive such attention as to secure the harmonious co-ordination of

their functions, for this treatment is directed against uricacidasmia

only, as a cause of suffering; but it should not be forgotten that there

are other causes that may operate to produce attacks, just as in the

case of spasmodic asthma arising from bronchitis, irritating gases, and

other excitants.

In this connection it is worth while to note the apparent effect

of an operation on the ear in relation to hay fever. In June, 1897,

I removed an aural polypus and the ossicles, and curetted granula-

tions of the middle ear under a 20-per-cent. cocaine anaesthesia in

a case of long-standing chronic suppuration. The patient, who was

an educator, was a hay-fever sufferer. Heretofore the attacks had

come on in June and lasted until the frosts of fall. In ISTovember,

1897, the patient, who lives a considerable distance from the city^

called and informed me that the operation had relieved her from hay

fever, for she had escaped it entirely the past summer. The sup-

puration ceased; but whether the freedom from hay fever was a con-

sequence or a coincidence is a debatable question.

The author is of the opinion that, with this new theory, im-

proved therapeutics, and proper diet of this disease, the medical pro-

fession need no longer say to hay-fever patients, in a patronizing way,

"Suffer little children, for of such is the kingdom of heaven." But
we must recognize and combat the uric-acid diathesis if we would
bring comfort to these patients and obliterate a stigma that dims the

lustre of our great art.

MEDICAL OPINIONS.

"We have written to a large number of specialists and writers on
this subject to obtain their latest views and treatment. There were
some whose recent publications made it unnecesary to write, and others
who were inaccessible; so we have in such cases searched the literature

and endeavored to present a fair and impartial account of the present
status of medical' opinion on the nature and treatment of hay fever.
From some articles it is impossible to gather any definite knowledge
of the opinions of the writers on the nature of the disease; we have
stricken out much for that reason, but have, in every case presented,
striven to give a natural and unbiased interpretation of the author's
views. The methods of treatment often indicated these. The opinion
of each writer on the pathology, whether he believes it to be a neu-
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rotic or local affection, is indicated by a single word following his
name,

—

neurosis or local.

E. L. Shurly. Neurosis. "I am very glad that you preseut the
subject of the treatment of hay fever. It is a very important one, and does
not receive the intellectual attention which it deserves. It is my belief that
some cases can be relieved by counter-irritation in almost any part of the body,
as well as in the nasal passages. I also believe that its purely nasal origin is
overestimated. I have found snuff of daturine with starch sometimes more
effective than the galvano-cautery." He uses tincture of iodine, etc., over the
neck and chest, as recommended by Faulkner. If there are new growths he
removes tliem.

W. E. Casselbebry. Neurosis. "I believe hay fever to be amenable to
thorough surgical treatment, establishing a complete cure in a minority of
cases only,—those particularly which present gross deformities of the seijtum
and the turbinates, and polypi. In the large majority the condition can be
materially mitigated, the degree of improvement being in accordance (1) with
the degree of structural disease present in the nose and (2) with the thorough-
ness of the treatment. A small minority are not amenable to surgical treat-

ment. They include the highly-neurotic individuals in whose noses, between
the paroxysms, little or no structural change is apparent. Much can be ac-

complished toward palliation by both systemic and local medicinal treatment.
But in my experience medicinal treatment is nearly, if not quite, powerless to

effect a permanent cure. Such, however, may take place in the course of yeai-s,

perhaps, assisted by supportive and tonic treatment, as the individual's gen-

eral health improves and the neurotic element lessens. Of local palliative

remedies, cocaine is jjrobably the most powerful and at the same time the most
dangerous remedy. Its use and sale should be regulated by law."

C. H. Knight. Neurosis. Destroys all enlargements. "When it is im-

possible to define a distinct abnormality, the nasal membrane throughout

being sensitive and irritable, good results seem to me to follow painting the

mucous membrane with a solution of perchloride of mercury, muriate of

quinine, and glycerite of carbolic acid. Of course, general treatment is always

essential. I must confess that my proportion of cures is small. I feel quite

pleased if I succeed in mitigating the severity of the symptoms and lessening

their duration, etc."

W. C. Glasgow. Nevrosis. "Surgical treatment has given little or no

permanent relief. Symptomatic treatment \\ill ameliorate the symptoms and

keep the patients in comparative comfort during attacks. The constitutional

treatment ^ ith potassium iodide, belladonna, antipyrin, etc., lessens the dis-

turbance and sometimes controls it."

Jonathan Wright. Nevrosis. "I have seen several cases with no ap-

preciable intranasal lesion except the acute condition during the attack. I

have operated a few times for intranasal lesions of various kinds. All were

improved somewhat,—some markedly, some slightly. My impression is tliat tlie

relief in these cases is too limited to make it of value."

R. W. Seiss. Neurosis. "Operations in the nose should be resorted to
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cautiously, and only when absolutely necessary." He recommends strychnme

and bromides internally, and benzoate of sodium, 10 to 20 grains to the ounce,

or menthol, 10 to 30 grains, for a spray.

E. J. Kuii. Nciirusis. A sufferer from hay asthma. He found the most

relief from the following sprky: Camphor, V= part; menthol, 1 part; creasote,

1; oil of eucalyptus, 2; oil of pine-needles, 2; albolene, 93 V2 parts.

J. 0. Roe. Local. He believes that there is always a diseased condition

of the nose causing hay fever. These diseased tissues must be removed or

destroyed. He denies the neurotic, character of the disease. He says
:

"Irrita-

tion reflected from other situations to the nasal chambers is not hay fever."

F. H. BoswoRTH. Neurosis. He believes that intranasal surgery affords

permanent relief. This method is clear in its indications, easy of accomplish-

ment, and promises not only more immediate, but more permanent, relief than

any other method. He believes that hay fever and spasmodic asthma are patho-

logically identical.

J. N. Mackenzie. Neurosis. Better results were obtained from constitu-

tional than from local treatment. He gives zinc, nux vomica, quinine, and

arsenic.

W. H. Daly. Local. He thinks it is simply a deformity in the nose, and

that a large proportion of cases can be cured by surgical operations.

J. SoLis-CoHEN. Neurosis. Any local nasal trouble may be simply inci-

dental. He prescribes tonic treatment and restricts the use of meat.

H. Geadle. Neurosis. He removes any nasal growths.

Kitchen, of New York. Local. He believes it is due to the membrane

being deficient in the epithelial covering, etc., that calls for local remedies.

B. 0. Kinneab. Neurosis. He believes it to be due to irritation of the

gray matter composing the centres of the fifth, glossopharyngeal, the facial

nerves, and some of the pneumogastric. He found that treatment addressed

to this condition was successful. He used the well-known ice-bags of J. Chap-

man, of Paris, along the spine between the shoulders, from the fourth cervical

to the third dorsal vertebra, to dilate the arterioles of the whole body, thus

evenly distributing the circulation and withdrawing the blood from the con-

gested centres. The applications lasted from sixty to ninety minutes, one to

three times a day.

E. F. Ingals. Neurosis. About 40 to 50 per cent, of cases may be cured
by cauterization. He gives tonics and uses cocaine locally.

M. R. Bbown. Neurosis. The supersensitive areas should be destroyed
with the cautery. Atropine, Vioo grain, once or twice daily or a 4-per-cent.

solution of cocaine locally may give temporary relief.

H. H. Curtis. Neurosis. He sears the enlarged tissues with chromic acid
in preference to all other escharotics.

C. E. DE M. Sajous. Neurosis. He believes that if cauterization fail to
cure, it is because it is not carried deeply enough. He uses glacial acetic acid
or nitric acid, and he gives strychnine and coca-wine after meals.

William Cheatham, of Louisville. Neurosis. He praises antipyrin in
10 to 30 grains; also acetanilid, 4 to G grains a day.

T. M. Hardie. Neurosis. He believes that opeVations will benefit a large
proportion, but constitutional treatment is necessary in most instances.
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applications and constitutional
medication He advises against surgical interference except Mhen there are
positively-diseased growths.

1. GLxrcK. Loccd. He believes the nervous element to be a result, instead
of the cause, of the disease. He uses a 10-per-cent. solution of atropine after
anaesthetizing with cocaine-phenol. He gives aconitine every hour or two
affording relief and aborting attacks in from two to five days

Carl Seiler. Neurosis. He uses sprays of cocaine and plugs of cotton
saturated with it. A sponge worn in the nose to filter the air is recommended
Quinine m large doses is advised and tonics and atropine for the fever In the
later stages iodide and bromide of sodium are given. Morphine hypodermic-
ally IS advised. All enlargements should be removed; he gives dilute phos-
phoric acid, 30 drops a day.

De Lamalleree. Neurosis. He believes it is a neurosis of nasal origin,
and claims to subdue morbid sensitiveness of the membrane by douches of car-
bonic-acid gases locally for fifteen minutes at a time, three times a day.

Sir Andrew Clark. Neurosis. He resorts to constitutional remedies
and applies to the nostril with a camel's hair pencil this mixture: 1 ounce
each of glycerin and carbolic acid, 1 drachm of quinine, and V.ooo part of the
perchloride of mercury. Heat must be used to dissolve the qumine.

P. McBride. Neurosis. He treats it as a nervous disease, and if this fail

he uses cocaine and the galvanocautery. He deprecates indiscriminate cauter-
ization, however.

D. B. Lees. Neurosis. He claims to abort it with bromide and bella-

donna.

John North. Neurosis. Employs anti-uric-acid treatment, and removes
hypertrophies, with satisfactory results.

GOUGUENHEIM. Neurosis. He uses nervines, and cocaine locally.

The author operates with the electrocautery or by other methods when
there are indications for such measures.
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FiGUEJS 1.—Male, set. 21; anterior view of extensive osteo-enchondroma of sep-
tum, occluding completely left nasal cavity; mass reduced with dental engine.

FiGXJBE 2.—Lateral view of above.

Figure 3.—Posterior view of asymmetrical nasal cavities of above case; com-
plete stenosis of the left naris.

Figure 4.—Male, tet. 44; anterior view of deviation of septum to right, causing
partial occlusion of cavity.

Figure 5.—Lateral view of above, showing concavity of septum anteriorly and
a convexity posteriorly, due to abnormal thickness of the septum.

Figure 6.—Posterior view of above, showing the thickened septum pressing on
left middle and inferior turbinated bodies; causing asthma. Thickness reduced with
surgical engine, passing burr under the mucous membrane; asthma relieved.

Figure 7.—Male, set. 48; relaxation of soft palate, causing symptoms of elon-

gated uvula; astringents found useless: amputation of uvula.

FiGU-RE 8.—Female, set. 22; elongation of uvula, causing cough, expectoration,

etc., and general symptoms of phthisis; amputation; complete relief.

Figure 9.—Female, set. 27; position of mouth in forcible separation of jaws
during tonsillitis; further examination impossible; diagnosis established by char-

acter of pain, color of tongue, odor of breath, and dysphagia.

Figure 10.—Male, set. 28; hypertrophy of the tonsils; amputation with ton-

sillotome.

Figure 11.—Appearance of tonsils in above case during an attack of tonsillitis.

[Note.—Represented as seen by gaslight. By daylight the red color appears much
paler.]
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CHAPTEE XXII.

DISEASES OF THE NASAL CAVITIES, CONTINUED.

Hyperteopiiic Ehinitis.

Pathology.

—

Ib this form of nasal catarrh there is not" only a

thickening of the mucoiis membrane, .but also an increase of connec-

tive-tissue formation in the submncons layer, or corpora cavernosa.

Fig. 143.—Niisal synechia. Point of probe is inserted between the inferior

turbinated body and the projection of the septum at the point
of their union. (Author's specimen.)

The venous sinuses, haviug passed through the stage of vasoparesis,
have uow become permanently dilated. The newiy-formed fibrous
tissue prevents their contraction and maintains them rigidly dilated

(255)
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Fig. 145.—Transverse vertical section through the vault of tlie

and Eustachian tubes. 1, posterior border of the vomer;

Eustachian tube; 3, inferior turbinated body.

phaiynx

2,
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until pressure upon tlieir walls by contraction of this tissue, the pres-

ence of leucocytes, or the formation of connective-tissue septa and

thrombi within the sinuses finally obliterates them.

During the hypertrophic stage there is increased vascularity of

the turbinals and of the septum. The most frequent situations of

thickening of the membrane and tissues beneath are the posterior ends

of the turbinate bodies (Plate V and Figs. 145 to 148). Depressions

and spurs of the septum nasi, ecchondroses and exostoses, and sig-

moid deflections resembling corrugations are frequent accompani-

Fig. 146.—Transverse vertical section through the posterior nares. 1, sphe-

noid antra; 2, posterior end of the inferior turbinated body.

ments (Plate IV). Occasionally adhesion occurs between the septum
and turbinals, forming a bridge, or synechia (Figs. 143 and 144).

Etiology.—This is a sequel of simple chronic rhinitis.

Symptomatology.—The obstruction to the free passage of air

through the nose, by great thickening and deformities of the turbinals

and the septum, causes partial or complete mouth-breathing. Patients
complain that they take cold easily and that when lying on one side

the lower nostril closes. The latter symptom occurs in consequence
of the blood gravitating to the lower turbinals and causing them to
swell. A slight exposure results in stenosis of both nostrils, and as

17
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Fig. 147.—Transverse vertical section through the orbits, nasal fosste,

and maxillary antra. 1, ethmoid cells; 2, superior turbinated body; 3,

middle turbinated body; 4, antrum of Highmore; 5, inferior turbinated
body; 6, embryonic tooth.

Fig. 148.—Transverse vertical section through the nasal fossre. 1, ethmoid

cells; 2j deflection and spur of septum with adhesion to the

left inferior turbinated body.
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a result the constant passing of air through the throat instead of the

nose dries the throat and larynx and gives rise to more or less irrita-

tion or inflammation of these parts.

AYhen the stenosis is marked the nasal voice is a characteristic

.sign. Invasions of the nasal ducts and Eustachian tubes lead to in-

volvement of the conjunctivae and the middle ears. Watery eyes,

impairment of hearing, and tinnitus aurium are common sequels of

this disease. When the very young are affected the pharyngeal and

oral tonsils are often foimd hypertrophied (Plates II and IV) and

require excision. Anosmia (absence of the sense of smell) and im-

pairment of taste are occasional symptoms. When headaches are pres-

ent, they are referred to the supra-orbital or frontal region.

Asthmatic attacks are sometimes due to pressure of the enlarged

turbinals against the septum (Fig. 171). The secretions, which are

much more abundant than in health and more copious in the morn-

ing on accoimt of their accumulation during the sleeping-hours, cause

a disagreeable habit of hawking and hemming to clear the throat,

especially on rising in the morning.

Diagnosis.—The septum, like the turbinals, is red and thick-

ened, particularly near its base. The turbinals, instead of presenting

a smooth, glassy surface, as in the simple form, are hypertrophied

unevenly and sometimes present a somewhat nodular appearance.

The inferior turbinate body usually shows the greatest enlargement,

but the middle one is often found in contact with the septum. Their

posterior extremities may blossom out into berry-like buds of a gray

or purple color (Plate V). The former are the commoner. Probe-

pressure meets with a firm, instead of a yielding, resistance.

Prognosis.—After middle age the hypertrophies generally become

absorbed and disappear, when this form often merges in atrophic

catarrh. The hearing is likely to suffer, and there is a strong pre-

(li.sposition to catarrhal affections of the pharynx and larynx. Mod-
ern methods of surgical treatment afford an excellent prognosis.

Treatment.—Cleanliness is of prime importance in this as in

other forms of nasal catarrh. The solutions and methods given in

treating of the simple form are indicated here, but medicinal treat-

ment alone will not suffice to remove hypertrophies. Operative meas-
ures must be brought into requisition. Of these the electric cautery
is now the most frequently resorted to except for cartilaginous and
osseous outgrowths, which require the knife, the saw, or the drill.

For the fibrous groAvths the hot or cold snare, scissors, chemical
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caustics, etc., are employed. We will- first consider the electrical ap-
paratus.

For physicians who practice in the country, where the incan-
descent electric lights are not a part of their office equipment, the
AVabash cautery-battery (Fig. 149) is satisfactory. It has the' ad-
vantage of a mechanism which prevents the immersion of the zinc
and carbon elements in the cautery fluid except when in use. This
extends the life of the battery very materially. By keeping a fresh
supply of the fluid on hand for immediate use one need never be

Fig. 149.—The Wabash cautery battery, with electrodes, lamp, and handles.

disappointed by the battery's not working. The Flemming battery,

also, is effective.

If the physician's office is wired for incandescent electric lights,

or if he is not remote from conveniences for storing his battery, the

one shown in Fig. 150 is to be recommended. It is more easily port-

able than the fluid battery, and will give a white heat. Unlike the

plunge battery, it deteriorates in consequence of disuse, and is better

for being worked at least three times a week. When lying idle it

sulphates; that is, sulphate of lead forms on the plates and renders

it inoperative.
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The most thoroughly useful combined electrocautery and motor

instrument with which the author has had any experience is the

rotary-current transformer and dynamomotor shown m Fig. lol.

Above the transformer is seen the switch, and at the left are the

cautery-rheostat and cautery-handle, with the cautery-snare, ready

for use with the 110-volt direct current, such as is used m Chicago.

The cautery-current furnished by this transformer has an electro-

motive force of 7 V2 volts and a volume sufficient to heat the- largest

cautery-electrode, and it is perfectly controlled by the rheostat; so

that the operator has at command and under entire control the full

range of any desired strength of current. This transformer is quiet

in its operation, and it may be placed in the treatment-room or in

any convenient location at a distance from the operating chair by
extending the Avires leading from the generator to the rheostat. It

has given entirely satisfactory service in my work both for cautery
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purposes and for operating drills, burs, etc., in connection with the
dental arm For the perfecting of this superior apparatus I am under
obligations to C. S. l^eiswanger, and the Mcintosh Battery and Opti-
cal Company, of Chicago.

'

In many of the smaller towns the electric current employed for

the purposes of illumination is of the alternating kind, and is trans-

formed for house and office purposes to a jn-essure of 52 or 104 volts.
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When this current is obtainable it is much cheaper, and more easily

adapted to cautery uses, than the 110-volt direct current.

A transformer for this current is illustrated m Fig. 152. The

current from the mains enters the binding-posts on the side of the

instrument, and by flowing through a magnetizing coil consisting oi

a large number of turns of fine wire, induces a rapidly-reversed flow

of magnetism through a centre bundle of soft-iron wires. This flow

of macrnetism encircles the secondary coil, which, consisting of a few

turns of very coarse wire, delivers a current of low voltage and high

amperage to the binding-posts on the top of the instrument.

Fig. 152.—Alternating electric current transformer for cautery purposes.

By means of the hand-wheel on the transformer the secondary

coil may be raised out of the magnetic field of the primary, thus

diminishing the current supplying the cautery electrode. In this

manner the current is placed under absolute control; and so perfed

is the adjustment that a fraction of a turn of the Avheel raises o"

lowers the temperature of the cautery knife a perceptible degree. The

voltage of the current obtained may be varied at will from 2 to 1^;

volts, and it may be utilized for lighting small lamps.

The transformer, when heating the largest cautery-knife, takes
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from the mams about 2 amperes, ,M delivers to the cautery-toije
40 amperes. The large tocrease of current in passing through thransformer rs offset by a corresponding diminution of voltag Aarge volume of current at a Io,v voltage is what is required for can-

lode., and Pig. lo4 a convenient handle. One must select the elec-
trode according to the individual requirements of each ca^^e

ilg. lo;J.—Cautery-knil'e.

The electrodes should fit into the handle in such a way as to
permit the operator's arm to rest naturally by his side while cauter-
izing, the same as while using the nasal speculum (Fig. 121). They
are not now so constructed, but they should be.

If the physician does not happen to have the conveniences of the
electrocautery, he may resort to chromic, or nitric, or monochloracetic
acid. Of these the chromic acid possesses decided advantages over the
others. It is fusible into an easily manageable bead on the chromic-
acid applicator (Fig. 71). To accomplish this, the platinum loop is

dipped into the dry acid crystals and held over a small flame to heat.
As soon as the acid begins to melt it is quickly withdrawn from the

Fig. 154.—Mcintosh electrocautery handle, witli snare and windlass.
It answers for snaring ds well as for holding electrodes.

flame and blowii upon to cool it rapidly into the form and size of

bead desired. One should be careful not to apply the acid on a very
moist surface too long, or moisture will be absorbed sufficiently to

loosen the bead and allow it to fall off the loop, and thus cauterize

tissue that does not need it. In the use of liquid acids all the sur-

plus fluid must be pressed out of the cotton pledget by which it is

applied before introducing it into tlie no.?e, otherwise it will spread

over the surrounding surface.
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Ten or fifteen minutes before cauterizing the mncous membrane

an S-per-cent. solution of cocaine liydrochlorate or eucaine is to be

applied. It must not be sprayed into the nose, for toxic effects and

collapse may result from an overdose. It is best to twist a piece of

absorbent cotton loosely on the carrier (Fig. 9), dip it into the anes-

thetic solution, and then adjust it nicely to the particular area we

desire to cauterize and shp it off the carrier, leaving it pressed lightly

between the septum and turbinals. Like the liquid acids, the surplus

of the ansesthetic solution should be pressed out in the mouth of the

medicine-container before introducing it. The patient is directed not

to swallow any that may trickle into his throat. In about ten or

fifteen minutes the membrane should be sufiiciently ansEsthetized to

burn without pain. It need hardly be repeated that the membrane

must be thoroughly cleansed and dried before the treatment, for if

thick discharges are present they prevent the action of the drug upon

the tissues as well as weaken it by dilution.

It is useful to instruct the patient to raise his hand if he should

begin to experience any severe pain from the cautery. However, by

employing a strong preparation of the anaesthetic and leaving it a

considerable time, even twenty minutes, in contact with the membrane

by means of the cotton pack, it is possible to burn deeply without

causing much discomfort. There is an advantage in cauterizing

deeply. As cicatrization takes place a furrow forms, which, together

with the subsequent contraction, leaves a capacious breathing-space

between the turbinate body and the septum.

The electrode should be used at a white heat, with care that it

does not melt, or burn out, and it must not be allowed to cool while

in contact with the tissue, for if it does it tears away the burned

parts during the removal, and leaves a raw, unprotected, bleeding

surface. It must be removed while it is still hot, care being taken to

avoid touching any but the an^Esthetized area. If the electrode is

permitted to touch the border of the naris in its withdrawal, the re-

sulting burn will cause much annoyance.

Only a small area should.be cauterized at one treatment. Not
more than one-third or less of the turbinate body should be treated

to a single cauterization, for if more is included the reaction occa-

sions considerable swelling, a copious serous discharge, pain, headache,

irritation of the corresponding eye, and even tumefaction and dis-

coloration of the cheek and loose areolar tissue of the lower eyelid.

It is generally best to alloAV about a week to intervene between cauter-
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izations of the_ same side, but when patients from a distance can re-main but a brief period the opposite nostril can be burned in about
four or five days after the first, if the burned areas are not too ex-
tensive.

After each cauterization the most satisfactory results are obtained
by introducing a light packing between the burned surface and the
septum, consisting of a thin pledget of cotton moistened with a 10-
per-cent. solution of camphor-menthol in lavolin or benzoinol The
packing IS only large enough to cover the cauterized area with slight
pressure, and not enough of the solution is used to press out and run
from the nose. This is exchanged for a fresh dressing daily for four
or five days, when the tissues will appear shrunken and mummified
instead of swollen, succulent, and covered with a slough, as they do
without this method. Under the treatment outlined there is i-ttle

or no hasmorrhage, pain, or reaction, but the parts pursue a placid
course to recovery.

The use of the cautery is really a simple operation, but care must
be exercised to not approach too near the orifice of the Eustachian
tube. We have seen acute suppurative inflammation of the middle
car result from such procedures. Seiss {Therapeutic Gazette, Novem-
ber 15, 189-1) cites cases of ear disease made worse by nasal treat-

ment. The membrane being aufesthetized, a speculum is introduced
and the light from the forehead-mirror is thrown into the nostril.

The chosen electrode is introduced cold and jolaced on the benumbed
area, when the current is turned on sufficiently to give a white glow.

If the patient evince pain, or if the electrode is seen to burn as

deeply as is desired, the current is interrupted and at the same in-

stant the electrode is moved outward so as to part from the tissues

before cooling. If the whole lower turbinal is liypertrophied, the

anterior third is cauterized first and at intervals of about a week the

contraction and consequent opening will be sufficient to admit of

treating the middle and posterior thirds.

Unless the camphor-menthol packing is used, swelling and

sloughs occlude the passage until about the fourth or sixth day, when

the sloughs separate. When the cauterization is extensive or deep,

some considerable pain may be experienced for a number of hours,

unless a pledget of cocainized cotton is left covering the surface.

Occasionally a little pain is experienced in the upper incisors. If the

septum is not hypertrophied the electrode should be kept aAvay from

it, and the burning is not carried deeply enough to include the peri-
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osteum. If suppuration is feared, glyeozone may be substituted for

the caraphor-menthoL
. n f n

Acute pharyngitis and ulcerative tonsillitis occasionally follow

closely upon nasal cauterization, especially if the cauterization be

quite extensive as to surface area or depth. The patient will be less

likely to have pain, sneezing, and discharge from his nose after the

operation if one or more coryza tablets are given. '

On the days following cauterizations the nose is sprayed with

the antiseptic solutions already mentioned, and then by a 4-per-cent.

solution of eucalyptol in lavolin, or the same strength of pme-needle

oil, or benzoinol.

For posterior hypertrophies Seiss prefers curettement. The snare

(Fig. 155) is preferred by many specialists. It is introduced with

the^oop open, as shown in Fig. 15-i, and passed over the enlargement

so as to engage it as near its base as possible, when, by drawing

Fig. 155.—Hobby's steel snare.

upon the wire or turning the wheel, the loop is made to sever the

tissues. The Jarvis transfixing needle facilitates this maneuvre. The

needle is passed through the hypertrophy until it projects beyond;

the snare-loop is passed over both ends of the needle so as to lie on

its under surface and to cut between the needle and the base of the

growth. The cutting is done by a turn of the wheel at a time, taking

from one-half to an hour for the operation. The more time, the less

haemorrhage. In removing posterior growths the rhinoscopic mirror

is required, in order to view the field of operation (Plate V, jSTo. 2).

When deformities of the cartilaginous septum necessitate their

removal, this is best accomplished by means of a specially fashioned

knife having a tapering, blunt point (Fig. 156). After anaesthetizing,

the hypertrophy is severed by entering the blunt probe-point of the

knife below and cutting upward. In this manner the occlusion of the

field by hasmorrhage is avoided if the cutting is done expeditiously.
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Of tl^ T 1T °^ ' "^""^^ 1^^)- The motion
0 the s V shonld be rapid, and one shonld not bear too hard uponhe handle so as to make the saw catch and stick. With practice onecan work rapidly with this instrument. The electric drill is a very
eificient mstrnment and is manipulated like a dentist's drill (Pig i)

I
Fig. loC—The author's se^Jtum-knife.

mien the turbinate bone becomes enormously hypertrophied,
turbinotomy is resorted to in order to remove the entire bone This
IS accompLshed with the saw; but this operation is seldom necessary
William Scheppegrell and G. Melville Black {The Laryngoscope, m-
vember, 1897) have devised electromotor saws for operating in the
nasal cavities.

Hygienic measures and internal treatment must be employed
according to the indications and on general principles, and the mat-
ter of clothing is considered in the treatment of acute rhinitis.

Fig. 157.—The author's nasal saws.

Atrophic Ehinitis.

Synonyms.—Ozama; fetid catarrh; cirrhotic rhinitis, etc.

Patholog-y.—This form of nasal catarrh is a sequel of a pre-

existing inflammation; indeed, it may be said to be the third stage

of rhinitis in the logical order in which we have treated of the sub-



ATEOPI-IIC RHINITIS. 269

ject: (1) simple rhinitis, (2) hypertrophic rhinitis, and (3) atrophic

rhinitis. In the latter variety there occurs an absorption and con-

traction of the ne^vly-formed connective tissvie, obliteration of the

venous sinuses, and atrophy of the mucous membrane. The turbinate

bodies are reduced by this sclerotic process to less than their normal

calibre, and the nasal cavities are correspondingly increased in size.

The mucous glands participate in the general cirrhotic condition and

exude less than the normal amount of secretion, which leaves the

membrane dry; or the mucus becomes dried into scales or crusts,

which ferment or decompose and emit a foul odor. The latter condi-

tion, ozffina, is not always present, and is probably dependent upon

a strumous diathesis.

Etiology.—The real cause of atrophic rhinitis is veiled in ob-

scurity. Although it undoubtedly follows a catarrhal condition of the

mucous membrane involved, there are cases in which the disease ap-

pears to be one of an atrophic nature from the beginning. It is not

rarely that we see it following hypertrophic rhinitis and even asso-

ciated with it in the opposite nostril, and occasionally in the same

side of the nose.

Loewenberg discovered in the crusts of ozgena a pathogenic cocco-

bacillus and large bacilli in short chains, or in masses, appearing as

diplococei. Hajek found a bacillus that he believed to be the cause

of the odor and named it the "bacillus foetidus ozsenge." While it is

not likely that these bacilli give rise to the disease itself, they prob-

ably are the cause of the bad odor. The bacilli are not found in the

mucous membrane, but in the secretions that form the decomposing

crusts. Abel and Baurowicz also have found the Loewenberg ba-

cillus.

Symptomatology.—In most cases of atrophic rhinitis the nasal

membrane is of a very pale color and is dry in appearance. The lumen

of the passages is enormously increased, so that one can see through

to the throat and even to the orifices of the Eustachian tubes, in rare

cases. One or more of the turbinals may remain somcAvhat hyper-

trophied, indicating the previous condition, while the others are

shrunken into miniatures of the normal bodies. On account of the

dilatation of the cavities the patient is unable to bring sufficient air-

pressure to bear to dislodge the drying secretions, and they are per-

mitted to stick fast until decomposition renders them fetid and inde-

scribably odoriferous. In this form, or ozasna, smell is lost—a benefi-

cent provision—and taste is impaired, and sometimes the hearing
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also. A mueo-punilent discharge is often found in such cases, and
this, drying into crnsts, presents a green or dark-brown color.

Diagnosis.—This is not difficult, for the appearance of the partsm the simple atrophy and a smell of the sickening, disgusting fetor
of ozasna are distinctly characteristic. Suppuration of the accessory
cavities is generally unilateral. In syphilis necrotic bone may be de-
tached with the probe, or the bridge may become depressed and the
septum eroded away.

Prognosis.—As this disease is usually found between puberty
and tlae thirty-fifth year, it may be expected to disappear in time of
itself; but its disgusting character in about 50 per cent, of the cases,

as much as its possible deleterious effect on the patient's general
health, calls for persistent treatment. This must be measured by
months, and it may take a year or more to eradicate the ozjena; but
this can be done.

Treatment.—In the simple, dry, non-odorous atrophy stimulating

applications,—like a 4-per-cent. solution of iodine in benzoinol,

—

fumes of resublimed iodine crystals from the inflator (Fig. 26), and
gentle massage of the parts with the smooth probe will increase the

circulation and nutrition. Vibratory massage is ^jracticed as follows:

After softening the crusts by the various sprays cotton is twisted

thickly on the long applicator and carried to the site of each crust.

Sufficient friction is then employed to dislodge and remove the scabs.

Fresh cotton swabs are carried into the nasal cavities and used in this

way until the mucous membrane is entirely cleaned and free from

discharges. Then these cotton balls are used to gently beat and

stroke the tissues, with care not to denude the membrane of its epi-

thelium. To avoid the latter it is well to anoint the cotton Avith some

stimulating oil, like benzoinol. The massage is practiced for about

five minutes at a time over all the atrophic tissues. The membrane

is thus cleansed and sufficiently irritated to increase the circulation

of blood and to stimulate the mucous glands to secretion. The stimu-

lating effect of the massage can be augmeixted by following it with

the application of iodine fumes or thymol, 3 grains to the ounce of

oil.

Dionisio, Braun, Chiari, and Laker (Journal of Laryngology,

1894) advocate intranasal vibratory massage by stroking and vibra-

tion with hand or electric cotton-covered probes.

For the oza?na hydrozone and washes of an alkaline, antiseptic

character must be copiously used to free the cavities of all decom-
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po'^ing masses. The nasal douche so often advised is mentioned only

to be condemned, on account of the liability of damaging the Eusta-

chian tubes and ears and even the cavities accessory to the nose.

Seller's solution is excellent, and should be thrown in a coarse spray

until the crusts are loosened and expelled, leaving a free, clean mem-

brane to receive the curative medicaments. Listerin, pasteurin, gly-

cothymoHn, and micrazotol are good detergents. The latter contains

boroglyceride, eucalyptol, thymol, resorcin, menthol, and benzoic acid.

The patient should be given the wash to use morning and night,

after which he should spray the nostrils and throat thoroughly witb

a 3-per-cent. solution of camphor-menthol in lavolin. Two or three

times a week the surgeon, after cleansing the cavities, should spray

them with such remedies as carbolic acid and iodine in benzoinol (4

per cent.), and then dust the membrane all over with aristol powder

(Fig. 3-1:). When the odor is very foul the powder application should

be preceded by a spray of a 10-per-cent. solution of camphor-menthol

in lavolin.

John ISTorth informs me that he obtains the most satisfactory

results from touching the atrophic area, after removing the crusts,

with a solution of permanganate of potassium, 30 grains to the ounce

of water. In a few weeks the scabs disappear and cease to form.

Tonic and alterative constitutional treatment and hygienic meas-

ures must be resorted to on general principles.
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DISEASES OF THE NASAL CAVITIES, CONTINUED.

Epistaxis.

Synonyms.—Nose-bleeding; nasal hjemorrhage; h^morrliacria
narium. '

°

General Considerations.—Bleeding from the nose may have its

origin in the nasal cavities proper or in the adjoining sinuses. It is

frequent in childhood, occasional in old age, and rare in middle life.

Pathology.—The bleeding-point is most often found on the side
of the septum, near the floor, and adjacent to the opening of the nose.
Vessels may, however, rupture in any part of the membrane, or the
ha-^morrhage may proceed from one of the accessory cavities. Prob-
ably the bleeding occurs most frequently from ulceration of the mem-
brane, by means of which the blood-vessels are penetrated by an ex-

tension of the erosion to their walls. This process perforates the sep-

tum; crusts form on the ulcerating parts, and upon their removal
a raw, bleeding surface remains.

Etiology.—Falls and blows, the bad habit of picking the nose,

foreign bodies, fractures, vicarious haamorrhage, purpura lijemor-

rhagica, etc., cause nasal haamorrhages.

Symptomatology.—Bleeding may come on without any premoni-

tory symptoms, and even during sleep. The blood usually trickles

from one nostril, a drop at a time, but sometimes runs in a stream.

Only a slight amount is lost ordinarily, but it may amount to an

alarming quantity and may even prove fatal. Frequent haamorrhages

tend to produce ansemia and demand corrective measures.

Diagnosis.—The condition is usually made out without difficulty.

Prognosis.—This is ordinarily good, but in old age it may be

indicative of degeneration in the walls of the blood-vessels. In low

fevers and diphtheria it is an ominous symptom.

Treatment.—The- most common means adopted to check bleed-

ing from the nose is to keep the head upright and compress the nos-

trils with the thumb and forefinger, or apply cold to the nose or the

back of the head and spine. Hot water is recommended by some to

be applied to the nose or injected into the bleeding nostril. The

(272)
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ice-bag (Fig 83) is a convenient means of nsing continuous cold.

Pulverized alum and tannin are useful. The latter is used in powder

or as mentioned later, in connection with tampons. A 10-per-cent.

solution of cocaine on a cotton pledget packed firmly between the

bleeding-point and the opposite wall is effective.

It is sometimes difficult, even with good reflected light, to locate

the source of haimorrhage, but this should be accomplished if pos-

sible. Antipyrin in 3-per-cent. watery solution or in powder and the

Hquor ferri perchloridi are useful. Some writers speak highly of the

electrocautery, but the author cannot indorse it for this purpose.

If the simpler measures fail, resort must be had to tampons.

The following method is most efficacious: A long strip of lint, linen,,

or cotton cloth, three-eighths of an inch (one centimetre) wide, is

immersed in a saturated solution of tannic acid in water, and then

the water is pressed out, leaving the cloth thoroughly medicated-

Fig. 158.—Bellocq's cannula introduced.

One end of this is carried by the delicate angular forceps or probe as

far into the nose as the case requires. Then the remainder of the

tampon is packed in, a small loop at a time, until it is pressed firmly

into all the sinuosities, and the cavity is completely filled. Any sur-

plus of the strip is then cut off.

Should tamponing of the anterior naris fail, posterior plugging

must be added to it. In this case the posterior nares must be plugged

first, as follows: Bellocq^s cannula (Fig. 158) is threaded through the

eye in the end of the spring with a strong string. The thumb-screw

is adjusted so that it will throw the spring out after its introduction,

as shown in the cut. Then the sound is introduced like the Eusta-

chian catheter until the distal extremity projects downward over the

velum palati. At this moment the spring is extruded until it, with

the string, is seen through the open mouth. With hook or forceps

one end of the string is brought out of the mouth and a pledget of

cotton or hnt as large as an adult's thumb is tied firmly to it. This
18
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IS dra^yn backward and up^^^ard through the mouth and throat into
the posterior nares. It should be made to plug effectually both poste-
tenor nares, for otherwise hemorrhage might continue through the
free one. In passing the tampon behind the palate, the finger should
be introduced to prevent drawing the palate upward with the cotton
Then the finger can pack the tampon well into the nares. The strino-
protruding from the anterior naris is- fastened back of the ear with
adhesive plaster. In hot weather this must be watched, or the per-
spiration will loosen it and allow the tampon to become displaced or
swallowed. After a day or two the packing must be removed to pre-
vent septicemia. In the absence of Bellocq's cannula the Eustachian
catheter can be substituted, and the writer has succeeded with a silver
male catheter in an emergency.

Constitutional treatment may be required,—iron, ergot, etc.

ISTasal Polypi.

There are three varieties of benign neoplasms to which the term
'nasal polypi" is applied: mucous, fibrous, and cystic.

MUCOUS POLYPI.

These occur in multiple form, and sometimes they are A'erv nu-

merous (Plate III). They are a pale-pink or ashy-gray color, and are

most troublesome in damp weather, when they absorb moisture, caus-

ing them to swell and occupy increased sjDace. They are usually

found in middle life, from 20 to 40 years, and occasion stenosis of

the nares and mouth-breathing (Fig. 185). The mucoid variety is

the most common. Patients often observe movements in these poljqDi,

which are occasioned by forcible currents of air in snifiing or blowing

the nose.

They are generally attached either to the middle turbinal or to

the outer wall of the middle meatus. (See "Treatment," below.)

riBBOUS POLYPI.

This variety presents a single, dense, resisting surface to the

probe. It may develop into so large a mass as to iuA^ade the naso-

pharynx (Plate V) or project from the nostril. It causes stenosis

and supra-orbital headache, and its expansion causes pressure and

deflection of the septum, as well as absorption of the turbinals. Ne-

crosis of the bones and invasion of the adjacent sinuses may occur.
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The nose in some cases is bulged outward at the sides, which gives

the arch a flattened appearance. (See "Treatment," below.)

CYSTIC POLYPI.

These are very rare, and consist of a cyst or sac filled with a

yellowish or bloody, serous fluid.

Fig. 159.—Curette-forceps.

THEATMENT.

Polypi should be removed preferably with the cold-wire snare

(Fig. 155). The loop of the snare is introduced expanded, as seen in

the electric snare (Fig. 154), and made to embrace the pear-like tumor

and to slide up to its attachment. The polypu.s is then slowly cut off

and the point of attachment is cauterized with the electrocautery or

Fig. 160.—Very strong cutting forceps.

chromic acid to prevent a return of the growth. This is preferable to

removal with the forceps or scissors, and if the evulsion is not too
rapidly accomplished little htemorrhage ensues. The biting-curette

forceps (Figs. 159 and 160) are especially serviceable for searching out
and removing the mere buds of polypi in the upper nasal passages.
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After-treatment is the same as after removal of hypertrophies, ah-eadv
given. ^

Papillomata.

These are benign neoplasms of infrequent occnrrence They
may be single or multiple, and are most often attached to the lower
part of the septum or inferior turbinal. (See "Treatment" under
"Erectile Tumors.")

Eeectile Tumors.

These are very rare. They have the appearance of an hyper-
trophy of the turbinate body, except that pulsation can be detected
in them. This is in consequence of their close relationship to an
artery, and their removal is likely to be attended with considerable
hasmorrhage.

Treatment consists in removal of the growths either by chemical

Fig. 161.—Casselberiy's saw-tooth scissors.

or mechanical means. Chromic acid or the galvanocautery may suf-

fice, or the nasal scissors (Fig. 161) may proA^e preferable.

Chondromata.
t

Cartilaginous tumors are rare growths occurring about the age

of puberty and springing from the septal cartilage. Their location,

unyielding firmness, and sessile shape distinguish them from fibro-

mata. The color is a light pink, and they have not the smooth sur-

face of fibrous tumors, but are indented by numerous depressions.

Treatment.—If these growths prove troublesome they should be

removed. Many methods are in use,—the knife, saw, chisels, punch,

dental or electric drills and trephines, the electrocautery, etc.

The cartilaginous growth is easily removed, under cocaine or
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oucaine, by the author's septum-knife (Fig. 156). The cutting should

be done as abeady described, and care should be taken not to per-

forate the septum. It is claimed by some rhinologists that healing

does not take place so readily after the electrocautery as after cutting,

but the author has not been able to confirm this opinion.

OSTEOMATA.

The bony tumors also are very rare. They are offshoots from

the mucous membrane and the product of an osseous degeneration of

connective tissue. Their pressure produces headache, asthenopia,

occasional hemorrhages, and ulceration with a purulent discharge.

Unlike rhinoliths, they resist a needle and do not crumble. (See

"Treatment" under "Exostoses.")

Exostoses.

Osseous growths are frequently met with in the nose. They usu-

ally take the form of ridges or spurs upon the bony septum, encroach-

ing upon the lumen of the passage sometimes to a considerable ex-

tent. Occasionally the growth attains to very large proportions

until pressure is produced on the opposite turbinal or adhesion to it

occurs, forming a synechia or bridge across the canal. Figures 143,

144, and 172 show such conditions. In Fig. 143 the probe is inserted

to the point of adhesion between the exostosis and the inferior turbi-

nate bone. The contour of the latter will be seen in Fig. 144 to have

been altered by the pressure, from a convexity, like the opposite one,

to a concavity. The septum is deflected toward the exostosis.

These growths arise from the periosteum and may occasion no

inconvenience if no pressure is exerted on surrounding tissues, but

when they impinge on the posterior portion of the inferior turbinal,

leflex asthma may result. They are hard, immovable, light pink, and

bleed easily on pressure with the probe (Plate IV). They may cause

headache, amblyopia, and other ocular disturbances.

Treatment.—Osteomata and exostoses should be removed when
they have attained to such a size as to occasion symptoms of their

presence. The former may be removed by the snare, strong saw-

tooth scissors, curette, or forceps; the latter by the saw (Fig. 157). A
strong solution of cocaine must be used, preferably 20 per cent. The
electric trephine and drills are convenient for this purpose, and the

dental motor also is effective.
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Rhinoliths.

Deposits of the salts of the nasal secretion are infrequently foundm the nasal chambers and are, in effect, foreign bodies Thev aregenerally found in the anterior part of the cavities, and are o Trru r shapes and sizes and of gray or dark color. The discharges elvelop them and obscure their identity until washing reveals their
native. Ehmoliths may develop to such a size as to obstruct the
nasal passages and give rise to a foul discharge and epistaxis. The

Fig. 102.—Destruction of the hard palate, the soft palate remaining
unharmed. Through the very spacious perforation in the hard palate is

seen a dark object with round and roughened surface: 1, a myaloid sar-

coma.

treatment consists in their removal as detailed under the headinsr

"Toreign Bodies in the ISTose."

Sarcomata of the ISTose.

These are, fortunately, rare occurrences. Sarcoma and carcinoma

are sometimes developed in this region. Sarcoma does not differ in
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this locality from its characteristics in other situations. I is more

k ly found on the septum, but may invade the other nasal

^alls It gives rise to pain, obstruction of respiration, fe id dis-

Ih ie and possibly diificulty in swallowing and impaired hearing

extends to the naso-pharynx. If it invade the nasal vault the

cranial cavity may become involved, resulting m a fatal termination.

SarcomJta are of rapid growth, and present a d^k, roughened

surface in some instances; in others they are pale Fig 163 shows

a myaloid sarcoma springing from the inferior turbinated body of a

svphilitic. I am indebted to the courtesy of E. Pynchon for a photo-

graph of this case. As pressure develops laterally, bulging of the

nasal walls becomes apparent in the contour of the nose and the

prominence of the eyes. The gravity of the disease is manifested in

a cxeneral constitutional disturbance. The probe causes bleeding and

discovers a soft, fleshy mass. This is a rapidly-fatal disease of less than

a year's duration.

Treatment.—Complete extirpation is the only remedy. Ano-

dyne and astringent applications after the disinfecting and cleansing

washes are only palliatives.

Cahcinoma.

Cancer of the nasal passages differs in no way from the same dis-

ease elsewhere. An ulcerating surface with a brown, serous fluid, pain

and hEemorrhage, infiltration of the cervical glands, and constitutional

symptoms characterize this disease. The end is death.

Treatment.—There is no certain curative treatment. The growth

may be somewhat retarded and the suffering ameliorated by anodyne

and astringent applications. Cocaine and aristol are the best. Hasse

and others report good results from interstitial injections of alcohol.

Those are treated of under the heading of "Treatment" in "Carcinoma

of the Pharynx."
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DISEASES OF THE NASAL CAVITIES, CONCLUDED.

TUBEECULOSIS OF THE jSToSE.

fp..JT''™"'' f'^' '
'''' ^PP^^^-s two dif-

ierent forms: an ulceration and a neoplasm, or tumor. The nicer
appears on the septnm near the orifice of the nostril, and may extendfrom this point to other parts of the nose and it may even invade
the npper bp. It is more likely to be secondary to tnberculons affec-
tions of other organs than a primary manifestation. The ulcer ap-
pears as a yellow or gray surface Math a round, elevated, uneven
border. There is a purulent discharge, more or less tinged with blood
and of a disagreeable odor. There is no tendency toward cicatrization^
and after being once healed it has a strong disposition to break out
again. Pam is not a common symptom. Sooner or later the disease
which^ IS now generally conceded to be due to the bacillus tubercu-
losis, invades the larynx and lungs and terminates in death.

See "Pathology" of "Tuberculosis of the Larynx," page 494.
Treatment.—Cleansing, antiseptic solutions, such as are noted in

Chapter XVIII, must be freely used. Curettement, the electrocau-
tery, chromic or lactic acid,—the latter in 50-per-cent. strength,—
may be resorted to for the removal of the caseous, tuberculous material
that forms the base of the ulcer. In case of a tumor, it should be
removed with the snare and the attachment-surface should be cau-
terized. Astringents and iodoform are useful in retarding disintegra-
tion and the invasion of adjacent structures. If pain is present, mor-
phine, cocaine, or eucaine may afford temporary relief. Codliver-oil
should be given, and guaiacol in doses of 1 to 10 minims after each
meal. This is best administered in glycerin, milk-broths, or wine.
Creasote is often useful. For other remedies consult the sections on
"Tuberculosis of the Pharynx" and "Tuberculosis of the Larynx."

Sypi-iilts of the Kose.

The manifestations of syphilis in the nose correspond to the

three stages of syiDhilis occurring in other organs. It mav be heredi-

(280)
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tary or acquired. In the former it appears either before the_ third

month of childhfe or between the third year and the begmnmg of

adolescence. In infants the affection simulates coryza but tends

stronc^ly toward suppuration. The discharge is more acrid and irri-

tating than that of simple rhinitis, and produces a red and raw ap-

pearance of the upper lip. The borders of the nostrils are cracked

and chapped. JTasal respiration is embarrassed, and, in consequence of

the interference with sucking, the babe is ill nourished and puny.

If the disease attack the cartilage or bone, an offensive odor is im-

parted to the discharge.

Fig. 163.—Destruction of the bones forming and suijporting the bridge

of the nose.

The later form of hereditary syphilis presents manifestations of

the tertiary form. It attacks the cartilaginous and osseous septum

and then the turbinate bodies, and by carious and necrotic processes

they undergo more or less complete destruction. The supports to

the end and bridge of the nose disappear and the end may drop down
toward the upper lip, or, if it remain supported by a remnant of the

cartilaginous septum, the centre of the bridge may cave in and pro-

duce the exaggerated pug-nose deformity (Figs. 163 and 164).

Diagnosis.—With care one will be able to distinguish the obsti-

nate, persistent, pns-producing rliiuitis of a sypliilitic infant from an
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ZtT,
^ '°

/-^ ' "^"'^ an- uninfected child tends towardspeedy resolntion. Mncous patches may be discernible in the nares

Tl'IT Z TT'"''
'^''^^'-'^ often. badlynonnshed, old looking, and nnproinising. After taking into account

all the characteristics mentioned, if in the later form there exist any
donbt as to the natnre of the disease, a course of antisyphilitic treat-ment will dispel the uncertainty.

Prognosis.-If the pathological process has not involved the
cartilaginons or bony walls, and if the patient is hot greatly debili-
tated, the chances of recovery are good.

Fig. 164.—Partial destruction of the bones of the nose, resulting in

two perforations: one in the centre of the bridge and another at the
inner angle of the right eye. (From the author's clinic.)

Treatment.—Cleanliness and specific medication are often re-

warded by brilliant results. The antiseptic sprays given in Chapter

XVIII are indicated, after which tincture of iodine applied to the

ulcerating surfaces Avill be followed by healthy granulations and cica-

trization. If the ulcers do not cicatrize promptly, it is advantageous-

to dust the parts with aristol or nosophen (Fig. 34) after the cleans-

ing process. We generally use the mixed treatment,—small doses of

mercury with potassium iodide. The latter may have to be given in
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increasing doses nntil the system is saturated. This treatm nt, vigor-

o^Tsly pursued and carefully watched, gi^es gratifying results.

In -reat dehility and malnutrition codliver-oil, malt, tonics, and

improved sanitary surroundings may he necessary. When extensive

deformity of the nose takes place, it may become necessary to resort

to a rhinoplastic operation to restore the contour and continuity of

the organ. When the cartilaginous support of the end of the nose

has been destroyed so as to let the tip fall upon the uppei-lip, the

author has restored the natural lines by a device shown m iig. Ib5,

which he has named a "nasal supporter." It is fashioned to fit into

the tip of the nose, so that the sides or wings of the supporter will

correspond to the al^ nasi. It is so placed as not to be visible Avhen

in position. They were first constructed of aluminiiim, but the bright,

reflecting surface was observable. Later I experimented with vulcan-

ized rubber, and found that, after making the surface a dull black,

Fig. 165.—The author's nasal supporter.

it answered all requirements. The improvement in the facial appear-

ance after restoring the pendulous nose to its normal position is some-

thing to be appreciated.

Destruction of the major portion of the septum nasi does not

necessarily result in external deformity. The writer has under ob-

servation such cases in which there is no external discoverable evi-

dence of the internal architectural desolation.

Lupus of the Nose.

Lupus afEecting the nasal cavities is a rare affection except as

an extension of primary lupus of the face or pharynx. The nodules

—

which are found more abundantly on the septum than on the turbi-

nals—break down, ulcerate, and discharge a foul-smelling, purulent

secretion. In and about the prominent border of the ulcer can be

seen the hard, but resilient, tumefactions, or nodules. As the dis-
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Treatment.-In addition to tlie detergent and antiseptic snrav,mentioned .n treating „1 oz»na, etc.. tl.e^reatment
°

the a n athat given for lupus of the ear. -

Glanders.

amon^wV' ' ^^^^^^-i-d from the horse and is encountered

and manifests its presence by the formation of pustules which tiveway to ulcers of the skin. It attacks the nose and throat, from which
a bloody pus is discharged in large quantities. Constitutional symp-
toms characteristic of a serious systemic invasion or toxaemia indicate
the gravity of the disease. When the infection extends to the lym-

"fercy"
'

'^'^ ^"^"^^"^ °f ^l^e body it is termed

This disease is either acute or chronic. The acute form is ush-
ered in by symptoms similar to those of the eruptive fevers- chills
nausea, vomiting, fever, and red rash on the nose and face resemblin<^
erysipelas. This is followed by the appearance of blisters, which
burst and leave their contents on the skin to dry into crusts. On
removing these an ulcerating surface is disclosed that shows no in-
clination to heal, but rather to extend over the surrounding parts.
The pustular eruption invades the nose and throat, causing embar-
rassment of respiration. The copious, tenacious discharges from the
nose and throat, and sometimes from the eyes, keep the patient oc-
cupied to free the passages. In the chronic variety the secretion is not
so copious, and it may be lacking, except in the desiccated form of
scabs on the nasal and pharyngeal membrane.

Symptoms suggestive of tuberculosis come on later: colliquative
diarrhoea and sweats, huskiness of the voice, and difficulty of degluti-
tion and respiration from tumefaction of the mucous membrane of
the pharynx and about the glottis. Great prostration and delirium
precede death.

The acute form is rapidly fatal, lasting only about a week, while
the chronic variety may persist for several months or a year. About
half of all the cases die.

The diagnosis may be obscured by the many symptoms that are
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characteristic of other affections, such as typhoid fever, rheumatism,

syphilis, pyaemia, etc., but the liistory of the patient, exposure to in-

fection from horses, and laclc of further pathognomonic symptoms oi

other diseases must be considered. As distinguished from typhoid,

we have the pronounced nose, throat, and skin eruptions and dis-

charges and ulcerations; from articular rheumatism, pains m the

muscles and tenderness surrounding the joints; from syphilis, the

constitutional disturbance and absence of proving by specific reme-

dies; from pyemia, even when abscesses are found there is little or

no chilliness.

Treatment.—No antitoxin has yet been evolved that acts as a

specific for this disease. From the nature of the case it is to be ex-

pected that such a remedy will yet be found. No treatment so far-

tried has a decided influence in curing or retarding the progress of

this virulent affection. It must be left to the practitioner to meet

symptoms and indications as they arise and appeal to his knowledge

of the general principles of medicine.

FURUNCULOSIS .OF THE ISTOSE.

Boils in the nose are a common source of discomfort. They

occur repeatedly in some individuals and cause soreness, redness, and

swelling of the end of the nose, lasting about a week. Small furun-

cles often develop just within the opening of the nostril, especially

on the upper border, and originate in a hair-follicle. They render

blowing and wiping the nose very painful.

Treatment consists in local and constitutional remedies. To the

boil situated within the border of the naris a pledget of cotton may

be applied after moistening it with a 10-per-cent. solution of cam-

phor-menthol in lavolin or benzoinol, or a 12-per-cent.- solution of

carbolic acid in glycerin may be substituted, as recommended in the

treatment of furuncle of the ear. AVheii pus is found it is evacuated,

giving an opportunity for the remedies to enter the cavity. This

treatment should be followed by the application of the yellow-oxide-

of-mercury ointment, 5 grains to the ounce in vaselin, or the car-

bolic-acid ointment. Sulphide of calcium has a reputation of repress-

ing or preventing pus formation, and can be given in those cases

in which recurring crops of furuncles torment the patient. The
author has used with satisfactory results arsenious acid in doses of

V30 grain three times a day, increasing gradually to two or three

times that quantity for a short time, until the patient was free from
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these symptoms, and, if they reappeared after a few months, repeat-ing the treatment with larger doses continued for a longer timThis treatment has been successful in breaking up what appeared tobe an established habit of body in which furuncles brok '7.1*1
every spring opening.

^

Anosmia.

Absence or loss of the sense of smell may be due to central lesion
or peripheral diseases. Affections of the Schneiderian membrane may
destroy the nerve-termini or offer such obstructions as to render them
inaccessible to odors. Acute inflammation of this membrane and
suppuration of the adjacent cavities, such as the frontal sinuses, that
cause the membrane to become bathed in purulent discharges and
syphilis and atrophic rhinitis, oztena, etc.,—that produce destruction
of the membrane,—cause, on the one hand, temporary impairment
or absence of the function of the olfactory nerve, and, on the other
irreparable loss of smell.

'

Blows in the region of the olfactory bulb, and occasionally in
other parts of the skull, cause injuries to the bulb from which it does
not recover. Excessive tobacco-smoking, snufp-taking, and opium-
using either blunt or obliterate the sensibilities of the olfactory nerve.
The sense of taste generally suffers more or less in all these instances.

Treatment.—Anosmia due to acute inflammation of the nasal
and connecting cavities generally disappears when the cause of it is

removed. The appropriate treatment then is the same as for the
inflammation that produces it. When the loss of smell has existed
for several years the outlook for its restoration is not encouraging.
Yet the writer has seen a partial return after the whole mucous lining

of the nasal cavities had gone through a protracted siege of ulcera-

tion in consequence of an irregular physician's spraying the cavities

with a corroding fluid by mistake, resulting in a complete loss of the

sense. To complicate the case there was syphilitic infection. In such
cases the treatment detailed for syphilis of the nose and ozana is

appropriate. Absolute cleanliness and nerve-tonics, such as strychnia

and the faradic current, are indicated. The negative electrode is

placed over the root of the nose and the positive on the occiput, both

electrodes being saturated with salt water.

Paeosmia.

In parosmia the sense of olfaction is perverted. This happens

even where the sense is normal for all objective odors. Various sub-
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iective odors are complained of, all disagreeable, such as oils, carrion

kerosene, etc. A physician nnder my care is annoyed by a constant

subiectiye odor of "greasy rags or soap-grease." This symptom may

be dne to disease of the nasal mucous membrane, the decomposition

of retained nasal secretions, disease of the olfactory nerve, or cerebral

lesion and over-stimulation of the nerve. As an example of the

latter: I have under treatment a gentleman who for many years has

been engaged in the perfume business, and during that time has grad-

ually lost his sense of smell without any apparent caiisative lesion m
the nasal cavities. Perverted olfactory function has been observed

in the insane and epileptics.

Treatment.—If the nasal membrane is diseased and if hypertro-

phies, polypi, etc., are present to account for increased, retained, and

perverted secretions, suitable treatment, such as has already been dis-

cussed for these conditions, may remove the disgusting symptom, but

if the cause he in the nerve or its origin, or exist in the imagination

as an hallucination, the indications for treatment are not so plain.

If the olfactory bulb is the seat of the disease, galvanization or faradi-

zation, as mentioned for anosmia, may prove beneficial.

Deeoemities and Diseases oe the Nasal Septum.

Exostoses ecchondromata and synechia have already been con-

sidered and are illustrated by Figs. 143 and 144 and Plate IV. It

is unusual to find a nose with an interior that is architecturally sym-

metrical. The septum in many instances is either curved (Figs. 166

to 172), thickened, or even doubly curved so as to present a sigmoid

flexure or a corrugated appearance. If the deformity is not sufficient

to produce pressure on the turbinate bodies and consequent irritation,

epistaxis, and obstruction to nasal respiration (Plate TV), no symp-

toms referable to the anomaly are present. According to Zuckerkandl,

the septum is not found deviated before the seventh year, but the

author has under observation a boy 5 years and 9 months of age with

deflection, spurs on both sides, hypertrophied turbinals, and adenoids.

The causes of malformed septa are not known, but the theories

are many. 0. B. Douglas believes that "traumatism is a more fre-

quent cause than all the others combined. Pressure at birth is doubt-

less a cause in certain cases" {The Laryngoscope, March, 1898). J.

W. Gleitsmann attributes deflections of the septum nasi to the press-

ure upon the septum from below by the abnormally-high arch of the

roof of the mouth, occasioned by mouth-breathing in consequence of



Fig. 166.—Moderate deflection of the septum nasi. The deflection
generally involves more or less of the cartilaginous portion of the septum
and may extend to its anterior, free border. In tlie latter case the lumen
of the anterior naris is diminished, and the breathing space is seriously
encroached upon.

Fig. 167.—Deflection of the septum nasi suflicient to cause stenosis of

the left nostril
; capacious right naris at the expense of the left nostril. In

this condition pressure of the septum on the turbinals may cause sufllicient

reflex irritation to provoke asthma, hay fever, ocular disturbances, and
other reflex neurasthenic symptoms.
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Fig. 168.—Deflection of tlie septum nasi tosvard the right side, at nearly

a right angle. Such deformities are characteristic results of fractures of

the osseous septum by falls or blows upon the nose, particularly in child-

hood. The pressure on the opposing turbinals results in their atrophy,

whUe the opposite turbinated bodies are often found hypertrophied.

Fig. 1G9.—Deflection of the septum nasi toward the left side with ap-

parent, but not real, adhesion to the left inferior turbinated bone. Such

deformities extending throughout the cartilaginous portion of the septum

are accountable for the tilting of the tip of the nose to one side of the

median line, producing tlio crooked-nose dofovniity.
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/

Fig. 171.—Transverse vertical section through tlic nasal fossaj. 1,

deflected septum nasi in contact with the left inferior turbinated body;
its deflection toward the left side has caused atrophy of tlio left middle
turbinal, and has permitted an hyperti-opliy of the riglit middle turbinal.

2, two maxillary antra of the left side, while there is only a single one on

the right side.
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adenoid vegetations in the vanlt of the pharynx. The deflec ion may

be so exaggerated as to give a twisted or bent appearance to the who e

nose. The irregularity is limited mostly to the anterior and middle

sections of the septum.

Symptoms of nasal irritation—epistaxis, discharges, reflex neu-

rosis (such as asthma), nasal voice, naso-pharyngeal catarrh, etc—
result from considerable septal deformities. The diagnosis is readily

made on inspection with brilliant, reflected illumination.

Treatment.—If the deformity is limited to the cartilaginous sep-

tum the most satisfactory procedure in my experience has been the

am-putation of the offending projection by means of the septum-kmfe

Fig. 172.—Transverse vertical section through the nasal cavaties. 1,

ethmoid cells; 2^ right maxillary anti'iun; 3, deflected septum, and spur

with adhesions (synechire) to the inferior turbinal and to the floor of the

meatus; 4, the maxillary antrum should be above this line, but it is

absent.

(Fig. 156). The method is described in connection Avith the figure.

We have always taken pains to avoid perforating the septum, but we
have seen many cases in which surgeons had made large apertures

without any unpleasant consequences. AVlien the bony partition is

involved the saw or the drills are called for. Various punches have

been constructed to fracture and restore the deviated septum, after

which bougies (Fig. 142), splints, and tampons are employed to main-
tain the reduced deformity in proper position.
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BLOOD-TUMORS OP THE NASAL SEPTUM.

c.Jl^'T'^''^^
'^'^"'^'^ ^e^brane and theear dage from blows, etc. Fractures of the septum occasionally re uU

oitTi r -^'"^ '^'"'^ --^--^ oVid b9Pened before their contents degenerate into a purulent mass resulting m abscess. (See "Treatment^' under "Abscess/^ below

)

ABSCESS OE THE NASAL SEPTUM.

.n.r^'^'^
blood-tumors, abscesses are generally in the cartilaginous

portion of the septum. They may assume such proportions as to com-
pletely blockade the nostrils and compel mouth-breathing. In a case
recently under my care the swellings were symmetrical and had at-
tained such a size as to protrude sufficiently from the nostrils to be
plainly visible. They are usually the result of blows, and their his-
tory and appearance render the diagnosis easy.

Treatment.—Abscesses of the septum, like blood-tumors, should
be opened, their contents evacuated, and the cavities cleansed with
hydrozone. Then equal parts of alcohol and tincture of iodine should
be injected so as to wash out the cavity. The dressing is completed
by packing aristol gauze between the opposite wall and the septum
so as to cause coaptation of the separated mucous membrane to the
cartilage again. This method may prevent perforation of the cartil-
age, which is a frequent sequel of these diseases.

PEEFOEATION OF THE NASAL SEPTUM.

An aperture is not infrequently found in the cartilaginous part
of the septum when patients are unaware of its presence (Plate III),

hut occasionally a small perforation causes a whistling sound as the
current of air moves rapidly over it, annoying the patient and at-

tracting the attention of others. A prominent educator of my ac-

quaintance was troubled in this manner. He was apparently in excel-

lent health and there was no assignable cause for the anomaly. Per-

forations are usually considered as indicative of syphilis, but they are

not necessarily so. We have often been unable to trace them to any
specific taint. They may occur as the result of impaired nutrition

or the habit of picking the nose with the fingers. Abrasions are pro-

duced, and the crusts that form over them are not allowed to remain

until healing occurs beneath. In the course of exhausting diseases,
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such as tuberculosis and typhoid pneumonia, the septum may become

^''^

Treatment -L^nless the perforation causes a whistling sound per-

eeptiL t "hers or annoyin to the patient, no treatment is reqW

'cent the application of benzomol or some stimulating om ment to

h border of the perforation. Treatment does not result m its

lue! If disagreeable sounds are produced the opening can be

changed in shape so that its long axis shall correspond to the air

In" operations on the nose Delavan {Jovrnal of Laryngology,

1895) deprecates perforating the vomer on account of the dispropor-

tionate slrock resulting. French {New Yorl: UM ournal De-

cember 1 1894) perforates the septum when necessary for breathing-

space, but insists on proper after-treatment, and Wright insists on

thorough antiseptic treatment before and after operations on the nose.

Fractures of the ISTose.

The bones of the nose are not easily or often broken. The arched

contour and the cartilaginous portion serve to protect against such

accidents. A blow or fall upon the nose sideways, however, may drive

the hones inward and produce deformity, or a powerful force, like the

kick of a horse, may shatter the osseous arch. The deformity pro-

duced by such accidents is shocking. The sense of smell is likely to

be destroyed on account of the damage done to the olfactory nerves.

Examination under ether will reveal the nature and extent of the

injury, which is readily apparent. The fact that such accidents are

liable to produce concussion of the brain should not be lost sight of

in forming a prognosis.

Treatment.—Pain, bleeding, oedema, swelling, and emphysema

of the tissues demand immediate attention to check the heemorrhage,

relieve the pain, and reduce the swelling. Anodynes and the ice-bag

(Fig. 83) meet these requirements. Then the fractures must be re-

duced to as perfect coaptation of the parts as possible, since nasal

deformity, above all others, influences the business and social in-

terests of the patient. The pure-silver Eustachian catheter can be

bent to the proper shape and inserted beneath the depressed bones

to elevate them to their correct level, while the fingers of one hand

support them from without and assist in nicely adjusting them. If

restored to their normal relations they remain so, since there is no
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FOEEIGN BODIES IN THE KOSE.

X'::t;,cf;;''°^"°"
'° -'-^^ ^'^"'-^ -u^ny .a^es

Congenital. Defohmities of the -Nose.

onn.T/'T
'""''''^'^''^^y i^^fi-equent occurrences. If a deformityconsist of an impervious membrane of the posterior JJT I

be perforated to establish nasal respiration

FoBEiGN Bodies in the Nose.

The nose, like the ear, is a favorite receptacle for foreign bodiesintroduced by children and the insane. Beans, peas, pebbles etcare not mfreqWly found lodged in these caviti;s' The ac o 'v^^:itmg occasioiially forces the ejected matter into the post-nasal spaceBodies inserted into the nostrils are generally located near the vesttbule m the inferior meatus and are readily seen on inspection. Sneez-ing lacrymation nasal obstruction and discharges are the symptoms
ha point toward the invader. Berries so absorb the serum and swell
hat their increased calibre and the tumefaction of the mucous mem-
brane occlude the offended nostril. Unless the body is removed it
provokes inflammation and ulceration, with frontal and facial neu-
ralgia and a purulent discharge more or less discolored with blood
ihe inflammatory process may extend backward to the post-nasal
space and to the opposite nostril, compelling oral respiration and
causing loss of smell and impairment of hearing from involvement
of the Eustachian tube. Decomposition of the retained secretions
causes a fetid odor and the occasional expulsion of cheese-like masses.

If the obstructing body has been crowded or snuffed backward
into the middle portion of the meatus, it may be shielded from view
by the swelled turbinal or by a covering of the discharges. The secre-
tions should be soaked up by the careful application of absorbent
cotton on the carrier. This is better than to syringe or spray the
nose, for there is less liability of forcing the body farther out of reach.
After drying the cavity a 10-per-cent. solution of cocaine is applied
to the tumefied turbinal, so as to contract it and afford a view of the
whole interior of the cavity. The probe will then detect any alien

substance.

Treatment.—Foreign bodies should be removed as early as pos-
sible to prevent serious consequences. This can generally be accom-
plished by angular forceps (Fig. 173). They should be applied with
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e„,c not to crcvd the body farther inward .^^ ^'^^X
tw iiw« ol the instrument until one is oertam that it embraces tae

b dy riitt e beyond its centre, otherwise it is likely to slip off, and

L doin- so propel the bod, still farther from view. In the ca e of

a be T°of aVnt, like the bean, that has become softened and en^

lar "d by the absolution of moisture, a sharp hook like the one found

n « e author's micMle-ear ease (Fig. 70) can be rnade to imb d itsd

in the substance of the body and glide it out of the canal. In some

Instances a blunt hook, the snare, and mouse-tooth forceps offer de-

cided advantages.

Maggots in the Nose.

This is a condition rarely found except in tropical climates. The

eggs of flies are deposited in or ahont the nares, maggots are hatched,

Fig. 173.—Hartmann's forceps.

and destruction of the soft tissues and even of the nasal bones ensue.

M. A. Goldstein reported having removed over 300 larvse from the

nose of a patient who had been infected by a blow-fly {The Laryngo-

scope, December, 1897). Itching, crawling, gnawing sensations and

intense pain are experienced. A bloody, purulent discharge of fetid

character appears. The intense inflammation may invade the sur-

rounding structures, causing redness and oedema of the face and men-

ingitis, with convulsions, coma, and death.

Diagnosis.—Inspection readily reveals the cause of the trouble.

Treatment.—Chloroform is the most efficient remedy. Inhala-

tion may be sufficient to destroy the larva;; if not, it sliould be in-
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jected into the nose after enough has been inhaled to prevent nain

0
'

ies" w'n
^" elleetualV mpt; thecav t es W, liana Scheppegrell found that oil, freely sprayed into henostnls Mled the larva. (Tke Lanj,„, Febrna'ry,' 1898). Iftt

n ftfheZ of r""'f '° *° P--tuntil tlie health of the memlorane is restored.



CHAPTER XXV.

DISEASES OF THE ACCESSORY CAVITIES OF THE NOSE.

Inflammation of the Anteum of Highmore^ oe

Masillaey Sinus.

This disease occurs sometimes as a complication of acute rhinitis,

and if severe is accompanied by a sense of uneasiness or pain and

tenderness in the antral, orbital, and frontal regions. These symp-

toms are more common when there is obstruction to the outward flow

Fig. 174.—Transverse vertical section through tlie nasal fossae and
maxillary antra. 1, superior turbinated- body united to the middle turbi-

nal; 2, polypoid growth from the shelving outer Avail of the fossa; 3, in-

fei'ior turbinated body; 4, tumor in the maxillai'y antrum.

of the secretions. If the disease does not subside coincidently with
the subsidence of the rhinitis, a chronic suppuration results, or em-
pyema. It may arise as a sequel to diseases of the teeth, especially

the first and second molars, or in connection with the eruptive fevers

and syphilis (Fig. 179).

(397)
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This affection is generally unilateral. Examination reveals apurulen discharge in the middle nasal meatus and its foul dor inoticed by the patient, showing the difference between this and oz.nm which the sense of smell is destroyed. Empyema of long standrn^
aftects the general health to such a degree that a constituLnal dis-

m an? 175)'''
'""'^ ^^^^^^imes develop (Figs.

Diagnosis -This is aided by the use of a 10-per-cent. solution
of cocaine m the nose to contract the turbinals. If a rhythmic pulsa-
tion IS seen in the pus lying in the middle meatus, antral suppura-

Fig. 175.—Transverse vertical section of the nasal fossa3. 1, ethmoid
cells. 2, deflection and spur of the nasal septum, probably the result of a
fracture separating tlie two plates of which tliis bone consisted; the con-
sequent pressure on the left turbinals has caused their atrophic condition.

3, tumor in the antrum of Highmore.

tion is suggested. The pus should be removed and observation made
to determine if it reappear from the antral cavity, issuing from below
the middle turbinal. Pressure over the maxillary sinus or tapping

upon a tooth may reveal tenderness. If hydrogen dioxide (peroxide)

can be injected into the antrum through the opening beneath the mid-

dle turbinal, the usual effervescence will disclose the presence of pus,

and is likely to cause pain. In exploring the antrum some ojierators
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prefer to enter the cavity through the socket of a tooth, which may

need to be sacrificed for this purpose, while others open the wall of

the inferior meatus. Still others perforate the thinner wall of the

middle meatus, under cocaine, going outward and downward to avoid

the orbit. Then, the author's aspirator (Fig. 68) may succeed m
sucking the pus from the cavity. The patient is instructed to make

a continuous effort, as in pronouncing the consonant part of I; so

as to elevate the palate and close the post-nasal space. Then the air-

pump is manipulated, to prove the presence of pus.

Prognosis.—This is not an inspiring one. The nature of the

Fig. 170.—Transverse vertical section through the maxillary antra, (t, antra,

of Highmore; h, very thin alveolar process, allowing the teeth to

nearly penetrate the floor of the antra.

case is unfavorable for spontaneous resolution, and if the bone is

necrotic a tedious time is to be expected.

Treatment.—As a complication of acute rhinitis, the treatment

for the latter is indicated. If the mouth of the sinus is closed it

should be cleansed with the antiseptic sprays, mentioned in Chap-
ter XVTII, with diluted hydrozone, and then moistened with a cocaine

solution to contract the tissues and open the hiatus. If there is much
l)us in the antrum or if it is inspissated, it is not an easy matter to

evacuate and cleanse the sinus through the ostium maxillare. The
opening is so small that it may be necessary to penetrate the bone.

Some operators, like the late Moses Gunn, make a crucial incision
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in the cheek and perforate through the canine fossa, 1)ut it is betterto penetrate through the alveolus of a tooth, especially if it provto be the exciting cause of the trouble (Figs 176 and 177)
The weight of argument and experience is in favor of entering

Fig. 177.—Transverse vertical section tlnoiigli the maxillary antra,
showing on either side that an operation to open the antrum through the
socket of a tooth would result in .penetrating the nasal cavity instead of
the antrum of Hiofhmore.

the sinus through the nose, just below the natural opening. The
cannula and trochar (Fig. 178) are best adapted for this purpose, for
the cannula can be left in position until the cavity is thoroughly
cleansed and medicated. The after-treatment should be conducted

Fig. 178.—Cannula and trochar.

.•similarly to the medicinal treatment detailed for middle-ear supinira-

tinn.

Miscellaneous.—Phlegmonous inflammation of the antrum is a

very rapidly fatal form of inflammation.

Tumors of the antrum are exceedingly rare, but require extirpa-

tion through the anterior wall. Daly (New YoH: Medical Journal,

Xovember ]0, 1894) urges early operation in antral disease to prevent
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the transformation of a benign growth into a malignant one (Figs.

174 and 175).

Etii-afoid Disease.

An inflammation of the nasal membrane sometimes extends into

the ethmoid cells (Fig. 179), the membrane of which, like that of the

mastoid cells, lines the osseous cavities and serves as a periostenm.

Hence an inflammation of this membrane is readily communicated to

the bony walls themselves, resulting in caries and necrosis. Pain is

referred to the root of the nose and the orbital and temporal regions.

The disease may extend so as to produce a bulging prominence be-

tween the eye and the root of the nose, and the eyeball may protrude

abnormally. In a girl of 17 years, now under treatment (Fig. 185),

the arch of the nasal bones was widened, the vault of the nares Avas

filled Avith mucous polypi, and the floAv of the muco-purulent dis-

charge Avas enormous, necessitating the carrying about of a bundle of

cloths instead of a handkerchief. There Avere also adenoids in the

vault of the pharynx, hypertrophied tonsils, and chronic suppura-

tion of both middle ears. The polypi, adenoids, and tonsils Avere re-

moved, but the polypi A\'ere reproduced with mushroom-like rapidity.

The ethmoid cells Avere opened up and curetted, and she is improv-

ing satisfactorily, the discharges from the ethmoid cells and ears

having ceased.

Diagnosis.—The antrum of Highmore is often involved coin-

cidently, and it is sometimes difficult to make a differential diagnosis

betAveen the two. However, the pain in ethmoiditis is referred to

the root of the nose and back of the eye, and the eye symptoms help

to clear up the uncertainty. The discharge is generally seen where it

occurs in antral suppuration, but the smell, in this disease, is more
likely to be impaired or lost.

Prognosis.—When ethmoiditis is a simple concomitant of acute

rhinitis it subsides together with the principal disease. Suppuration

is a serious condition, for it may inA'ade the orbit or extend to the

cerebral meninges.

Treatment.—Antiseptic, detergent washes already given in the

first chapter of Part II—hydrozone, etc.—must be employed for

cleansing purposes. All polypi should be removed and then the

curettes shoAvn in Fig. 90 can be used to scrape out carious and
necrotic tissue. If the middle turbinate body is too large to admit
of proper observation and manipulation, it must be removed, as already
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Fig. 17!).—Longitudinal vertical section (actual size) through the nasal

and accessory cavities. 1, right termination of the left frontal sinus; 2.

right frontal sinus; 3, probe extending from the right frontt\l sinus through

the infundibulum into the right nasal fossa; 4, ethmoid cells; 5, large

opening into the maxillary sinus: 6. anterior antrum of the sphenoid bone:

7, posterior sphenoid antrum; 8, middle nasal meatus; !), inferior meatus;

10, inferior turbinated bone; 11, probe extending through the nasal duct.

(Author's specimen.)
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described. The anterior ethmoid cells are in comnumication with this

turbinal; hence the advantage of its excision. After-treatment is the

same as for antral siiiDpnration.

Polypi sometimes take their origin from the ethmoid cells, pro-

ducing pressure on the surrounding structures. The result is apparent,

especially in the increased breadth of the nose and the prominence

of the eyes (Fig. 185). Osteomata produce like appearances. The

treatment for growths in this locality consists in extirpation.

Sphenoid Disease.

It may be observed that I have departed from the custom of add-

ing "al" to the adjectives ethmoid and sphenoid. This is because it

is ctymologically correct to do so; it is in keeping with the American

tendency to brevity and terseness, and in conformity with the com-

mon use of the corresponding term "mastoid" instead of "mastoidal."

These terms are Greek adjectives merely transferred into English, and

are not rendered more perfect by additional terminations.

Sphenoiditis occurs as a complication or sequel of inflammation

of the nasal accessory cavities (Eig. 179) and of meningitis. The

symptoms are not pathognomonic and this affection is difficult to

differentiate from disease of the ethmoid cells. The j^ain is deeply

seated, the discharge empties into the throat, and dimness of vision,

strabismus, and prominence of the eyeball are symptoms character-

istic of this disease.

The prognosis is unfavorable on account of the tendency to in-

vade the cranial cavity (Fig. 180).

Treatment.—The methods already described for diseases of the

accessory cavities are applicable here. If it should become necessary

to open and curette the sphenoid sinus (Figs. 179 and 180), the in-

strument should be passed over the middle turbinal, backward and
u'pward, until it enters tlie lower part of the cavity. The sinus can
be opened through its under Avail, also by perforating through the
pharyngeal vault immediately back of the posterior nares. Subse-
([uent treatment has been indicated in treating of the other sinuses.

Tumors are rare in tbe sphenoid sinuses, but if they produce
blindness or other serious symptoms they must be removed.

Diseases of the Frontal Sinuses.

Inflammation of these cavities (Figs. 179 and 180) occurs mostly
from extension of rhinitis. It is not to be expected under the
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tuentietli year, smce these sinuses, being developed from the ante-rior ethmoid cells, are not formed earlier. Acute inflammation is
characterized Ly a severe, continuous, frontal headache and pain

Fig. 180.—Longitudinal vei"tical section (natural size) through the

nasal and accessory cavities. 1, left frontal sinus; 2, termination of the

right frontal sinus; 3, crista galli; 4, cribriform plate of the ethmoid bone;

5, perpendicular plate of the ethmoid; G, part of tlie anterior sphenoid

antrum; 7, posterior sphenoid antrum; 8, vomer; !), palate bone. (Au-

thor's specimen.)
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about the eyes. There is tenderness over the sinuses on percussion,

and on pressure beneath the supra-orbital ridge. Nausea and vomit-

ing are occasionally present. The pain may not be due entirely to

the swelling of the mucous membrane lining the cavities, but to the

loss of the natural air-pressure, for I have observed that the pro-

pelling of air impregnated with a nebula of camphor-menthol into

the sinuses gave decided relief.

When the infundibulum, or passage between the nasal and frontal

cavities (Fig.' 179), becomes clogged, the retained secretions, mucus

or pus, will cause great pain. The pressure may be sufficient to

cause absorption of the osseous partition separating these sinuses, or

bulging may take place downward and outward so as to encroach and

press upon the eyeball.

Suppuration of the frontal sinuses is an infrequent disease. The

pus can be seen in the middle meatus under good illumination, flow-

ing downward from the region of the sinus-opening. It should be

wiped away and the area watched to see the source of the discharge.

If the pus break through the posterior wall of the sinus, there are

symptoms of brain-compression, drowsiness, headache, stupefaction,

etc. This complication induces purulent meningitis.

The symptoms point quite distinctly to the seat of the trouble,

and are not so obscure as in sphenoiditis. The electric lamp and con-

denser of Heryng are useful in making diagnoses in this class of dis-

eases. Transillumination of the frontal sinus is accomplished by ap-

plying the lamp to the lower border of the supra-orbital ridge and

inner angle of the orbit in a dark room. In health the sinus is illu-

minated up to the superciliary ridge, but in case of the presence of

pus it is dark.

Treatment.—The first indication is to subdue the pain. If the

inflammation occur in the coiirse of acute rhinitis the treatment for

that is appropriate and effective here. An application of a 10-per-

cent, solution of cocaine to the sinus-opening may so contract the

swollen tissues as to open the duct, give exit to the pent-up secre-

tions, and relieve the pain. The detergent, antiseptic sprays given
in Chapter XVIII are useful in this affection. After cleansing • the
cavities by sprays and having the patient repeatedly blow his nose,
great relief is afforded by throwing a nebula of a 10-per-cent. solution
of camphor-menthol in lavolin or benzoinol into the nostrils, with the
air-current directed toward the naso-frontal duct. This tends to
evacuate any retained secretions and to restore the noi-mal air-press-

20
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ure in the sinuses, besides medicating the remote membrane as ordi-
nary treatment fails to accomplish.

In the acute stage an ice-bag (Fig. 83) is indicated to subdue
and avert the inflammation. It should be applied over the frontal
protuberances and the root of the nose. If this should not afford
rehef, or if it prove irritating, hot fomentations may be substituted
Any obstructing hypertrophies or tumors must be removed as pre-
viously described. If the discharge contained in the sinuses cannot
be liberated by opening the naso-frontal duct with air-pressure, co-
caine, or a probe, it may be necessary to penetrate the sinus directly
near the internal angle of the orbit, at which point the cortex is quite
thin

This procedure is similar to that which has already been detailed
for opening the mastoid antrum and removing the diseased contents.
Tumors of the frontal sinuses are treated on the principles already
laid down for tumors of the other accessory cavities.



CHAPTEE XXVI.

RELATED DISEASES OF THE EYE AND NOSE.

For niany years it has been recognized that diseases of the eye

and of the nose were often associated and interdependent. In cer-

tain cases pathological conditions originate in the nose and extend,

by continuity of tissue or by migration of morbific germs, to the eye.

Occasionally the reverse process occurs. More recently reflex ocular

disturbances arising from nasal affections have received attention.

Wlien one considers the close relationship existing between the

eye and the nose and its adjoining cavities, it is not surprising that

morbid conditions of these parts are closely related. The mucous

membrane of the eyeball and lids is continuous with that lining the

lacrymal sac, the nasal duct, and the nasal and connecting cavities

(Fig. 181). The eye is in close proximity to these cavities, and the

blood- and nerve- supplies of the nose and eyes are intimately con-

nected with each other. The nasal duct is the drainage-canal of the

eye, through which the surplus moisture of the latter is emptied into

the nose. Hence, organisms inhabiting the nose or its accessory

sinuses and antra may migrate through the nasal duct to the eye

(Fig. 182), and, conversely, disease-germs that lodge in the eye may
pass through the lacrymal sac and the nasal duct to the nasal fossa,

there to set up their pathological processes.

In health there is a free communication between the nose and

the eye; so much so that inflation of the nasal cavities may cause the

air to pass through the nasal duct, the lacrymal sac, and canaliciili to

the eye. Indeed, the author remembers to have seen the loose areolar

tissue about the eye, the side of the nose, and the upper part of the

cheek made greatly emj)hysematous after a " nasal inflation, due to

rupture of the lacrymal sac. The swelling occasioned no inconveni-

ence, and it subsided in a few hours. This case illustrates the ease

with which morbific material may be propelled from the nasal cavity

through the patulous nasal duct to the eye by the acts of sneezing
and inflation of the nasal fossa? by the A'^alsalvan experiment and by
blowing the nose. From this cause may originate inflammatory ailec-

tions of the lids, cornea, or sclera.

(307)
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In order to set forth fairly the present status of opinions on this

Z^^'"'^''^''''''''
theLpeWe:'of

W. P. Mittendorf says: "Inflammatory conditions of the liningnaembrane o the nose are, perhaps, the most frequent of all the causes
of inflammatory actions in the tear-passages. How often do we not
see diseases of the conjunctiva or cornea, especially those that
are accompanied by lacrymation, followed by inflammation of the

Schneiderian membrane; and, on the other hand, mild forms of

conjunctivitis generally accompany catarrhal inflammation of the

nose or the tear-sac."

Gr. E. de Schweinitz, in his work on the eye, 1893, says: "Dis-

eases of the lacrymal sac are rarely primary. In nearly every case

of disease of the lacrymal sac and of the lacrymo-nasal duct morbid

conditions of the nasal chambers and of the naso-pharynx are pres-
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ent. Although it might seem natural that conjunctivitis, and espe-

cially purulent conjunctivitis, should cause lacrymal disease, this is

by no means frequently the case. Conjunctivitis and blepharitis, so

often accompanying diseases, follow rather than cause the lacrymal

affection. Obstruction of the duct and diseases of the sac are sequels

of measles, scarlet fever, and especially small-pox, because these exan-

themata are accompanied by inflammation of the nasal mucous mem-

brane."

George M. Gould says that in the vast majority of cases of related

Fig. 182.— 1, middle turbinated body turned aside and held by a
hook; 2, nasal duct and valves; 3, canal leading to the maxillary and
frontal sinuses; 4, inferior turbinated body showing location of the mouth
of the nasal duct in the cul-de-sac.

affections of the nose and eye the nose is the point of departure of
the morbific process, the eye more seldom setting up disease in the
nose.

Bresgen observes that the nose is infrequently invaded in con-
junctivitis, while the eye is implicated in coryza.
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Thomas F. Rumbold, in 1886, emphasized the importance of nasal
catarrh as a cause of eye affections.

Gruhn reports thirty-eight eases of dacryocysto-blennorrhraa as-
sociated with hypertrophy of the tnrbinals, spurs and deflections of
the nasal septum, and atrophic rhinitis and pharyngitis. He attributes
the lacrymal troubles to the nasal diseases.

W. Franklin Coleman, of the Chicago Post-graduate Medical
School, expressed his views in a private letter to me on February 4,
1898, to the efi'ect that in nasal inflammation, whether independent
of or accompanied by hay fever, it is common to find the ocular con-
junctiva hyper^Emic or inflamed. Many cases of epiphora are not due
to stenosis of the lacrymal passages, but to a nasal disease. Purulent
inflammation of the lacrymal^ sac has its origin, as a rule, in a nasal
disease, and rarely in an ocular affection. The extension of rhinitis
to the nasal duct is followed by stenosis, decomposition of the con-
tents of the sac, and suppuration. Asthenopia, occasionally, is not
relieved by correction of refractive or muscular errors, neurasthenia,
or other constitutional faults. In these cases relief comes through
attention to the etiological factors: nasal diseases. Phlyctenular
conjunctivitis and keratitis, though often essentially due to malnu-
trition, are so frequently accompanied by rhinitis and eczema of the

lower lid and face that we may assume the nasal disease to be a

causative factor of the ocular. Yet, in some cases the rhinitis seems
to follow the excessive lacrymation, just as the eczema of the lid and
face follows the ocular disease and its attendant epiphora.

E. W. Seiss has reported several cases of closure of the nasal

mouth of the lacrymo-nasal duct caused by unskillful use of the cau-

tery. The effect on the drainage of tears is evident.

A number of illustrative cases are reported in the "American

Year-book of Medicine and Surgery" for 1897. Among them is a

case cited by Panas, in which there was double purulent dacryoadeni-

tis, coincident with a severe tonsillitis and muco-purulent nasal ca-

tarrh. Ramsey, in treating of lacrjmial obstructions, advocates the

necessity of examining the nasal fossae, of treating inflammatory or

hypertrophic conditions found, and of investigating for a syphilitic

history.

T. K. Hamilton found eye diseases in 51 out of 106 cases of post-

nasal vegetations. In 6 of these there was blepharitis, in 7 follicular,

in 16 granular, and in 22 catarrhal conjunctivitis.

John Dunn believes that in the vast majority of cases of chil-
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dren suffering from phlyctenular troubles there will be found a coin-

cident rhinitis, and behind this unhealthy adenoid vegetations.

Samuel G. Dabney has seen obstinate cases of ciliary injection and

lacrymation disappear immediately on removing a septal spur which

was pressing against a turbinated body. Photophobia and asthenopia

are occasionally caused by hypertrophic rhinitis. More grave diseases,

such as glaucoma and organic affections of the optic nerve, have also

been attributed to nasal influence.

D. B. St. John Koosa, in his book on the eye, in treating of

lacrymal catarrh, says that in a large proportion of cases it is a purely

catarrhal afEection, produced by the same causes that bring on catarrh

in other parts of the naso-pharyngeal tract, colds in the head, and

catarrhal conjunctivitis.

Influenza has given rise to orbital cellulitis, and out of three such

cases recently two have died of the influenza.

Nieden maintains that phlyctenular keratitis almost invariably

takes its origin from a disease in the nose.

Puech observed instances of lacrymation occasioned indirectly by

decayed stumps of teeth which set up chronic inflammation of the

antrum of Highmore and the nasal fossa, thence extending upward

into the nasal duct (Fig. 179).

Herman Knapp records an instance of lupus extending from the

nasal fossa toward the lacrymal canal, followed by dacryocystitis.

Bresgen lays stress on the causal relation of nasal disease to strict-

ure of the lacrymal canal, and insists that every lacrymating patient,

even when he first visits an ophthalmic surgeon, ought immediately

to be referred to a rhinologist for a scientific examination, and for

eventual nasal treatment.

Fischer attributes cases of chronic conjunctivitis, trachoma,

iritis, keratitis, and glaucoma to ozsena; and gonorrhoeal ophthalmia

has been traced to infection by way of the nose and the lacrymal

canal.

Guenod states that the pneumococcus, which is a normal resident

of the upper, anterior air-passages, has been found in conjunctivitis,

dacryocystitis, deep ulcers of the cornea, and in panophthalmitis.

Guttman has reported a case of diphtheric conjunctivitis in which

true diphtheric bacilli were found occurring during an attack of

measles, and which was complicated by corneal abscess, purulent cellu-

litis of the lids and cheek, and extension of the false membrane to

the nose and throat. Antitoxin was injected early, but had no in-
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fluence whatever in staying the progress of the disease or in avertinga fatal termination. On the other hand, Coppez and Fnnk ZTkrom a large experience, in the highest terms of the efficac" seruttherapy m the treatment of diphtheric conjunctivitis
An appearance of excessive laerymation may he caused bv anobst,,,etion to the passage of tears into the nose, due to ethmoid d s-ease or pressure of a nasal polypus or other growth on the nasal ductOn account of this the tears flow over the lid and cheek (epiphoraEthmoid disease may produce sufficient pressure to increase the dis-tance between the eyes, causing the globes to protrude, and giving

the appearance known as frog-face (Fig. 185). These variations in
the anatomical relations of the bones of the orbit and the recti mus-
cles may produce disturbances of the functions of the eye, such as
strabismus and astigmatism; -or overdevelopment of the sphenoid
bone may produce pressure on the optic nerve and impair or destroy
Its functions. Thus it will be seen that a growth in the nasal fossa
exceeding the natural limit of the cavity, may be the cause of serious
ocular disturbances.

Hansen referred acute, double optic atrophy in a young man to
a purulent disease of the ethmoid and sphenoid cavities.

Reflexes.—In 1882, and later. Hack called attention to the prob-
abihty of reflex ocular symptoms originating in pathological condi-
tions of the nasal cavities. He also observed the causative relation
of inflammatory conditions of the Schneiderian membrane to sick
headache, neuralgia, cough, asthma, pain and swelling of the eyelids,
and that, while the ordinary treatment for these latter affections was'

ineffective, they yielded to measures which restored the pituitary mem-
brane to its normal condition.

Eecently M. Georges Laurens has pointed out that more extended
experience has added a large number of morbid phenomena to those

that Hack regarded as taking their departure from nasal affections.

Among these are epilepsy, vertigo, nightmare, sensations aldn to

those produced by a foreign body in the eye, heat, pricking, injection

of the conjunctival blood-vessels, amblyopia, amaurosis, and photo-

phobia.

Numerous illustrative examples could be cited in which reflex

irritation of branches of the fifth nerve occasions ocular disturbances,

such as conjunctival irritation and laerymation. When these symp-

toms are owed to diseased conditions of the inferior turbinated body

they have disappeared on cauterization of the turbinal. On the other
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hand, Alt reports a case of optic neuritis consequent upon cauteriza-

tion of the turbinals in a syphilitic patient. "The reflex troubles of

motility consist of blepharospasm, strabismus, mydriasis, and asthe-

nopia; the trophic disturbances consist in congestion of the con-

junctiva, iritis, and glaucoma, while exophthalmic goitre may, in some

instances, be regarded as a condition associated with disease of the

nasal mucous membrane. Contraction of the visual field has been

observed by several practitioners. The affection of the eye is always,

in accordance with the law of uni laterality, on the same side as the

disease of the nose, though, in accordance with the law of symmetry,

in some instances both eyes are affected, and in accordance with the

law of intensity the eye primarily affected is always the most severely

attacked." ("Year-book of Treatment," 1897.)

The nasal diseases that are the mos't prolific of ocular manifesta-

tions are chronic hypertrophic rhinitis, especially when there are con-

tact, pressure, and even adhesions of the nasal septum and turbinals;

acute rhinitis, inflammation of the membrane lining the sinuses con-

necting with the nose, ulceration of the nasal membrane, oz^na, and

polypoid growths. "The reflex conditions that may be excited have

reference to the sensibility of the eye, to the character of the secre-

tions, to motility, and to trophic and vasomotor disturbances."

(Laurens.)

The effects of nasal hypertrophy, pressure, irritation, and con-

sequent ocular and other disturbances were well exhibited in a some-

what exaggerated case in the author's practice. A musician, 22 years

old, presented symptoms of amblyopia and chronic non-suppurative

inflammation of her middle ear, with subjective noises. The morbid
manifestations were confined to her left eye and ear. The results

of examination of these organs were negative, but there was an osseous

adhesion between the left middle turbinated body and the septum
nasi, and hypertrophy of the inferior turbinal of the same side. The
patient suffered from frontal headache; and a most peculiar and in-

teresting incident was a loss of power and uncomfortable sensations

of her left arm, together with pain in her left side. The asthenic
condition of her arm, combined with the impairment of vision, com-
pelled the young lady to discontinue her piano-playing. After thor-
ough electrocauterization of the inferior turbinal and the removal of
the osseous synechia, not only did the eye and ear disturbances sub-
side, but the neurasthenic symptoms referable to the left arm and
side also vanished. Normal sight and hearing were restored, the
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tinnitus auri-um ceased, the headaelies disappeared, and the power and
natural sensibility of the arm returned.

Henry D I^oyes, in his work on the eye, relates the case of a
medical friend who suffered from asthenopia, headaches due to ex-
cessive strain of accommodation, heat at the vertex of the head in
somnia, facial neuralgia following use of the eyes, and intense photo-
pnobia—

a case of refractive and muscular and general nerve-exhaus-
tion. There were extreme palpebral congestion and a tendency to
lacrymation on exposure to light and attempting eye-work. The nasal
passages were found to be narrow, with a slight protuberance of the
septum from undue thickening, decided congestion, and tenderness
on being touched. Anesthesia by cocaine afforded relief in some
measure to the eye-symptoms. Examination of the eye, after the
fitting of glasses failed to afford relief, showed that there' was much
spasm of the extrinsic and ciliary muscles. Sprays, the ingredients
of which were not mentioned, afforded relief. The patient was an
asthmatic. After removal of the thickened portion of the septum
with a saw, marked improvement took place, and within four months
the patient laid aside his glasses and was restored to a condition of
comfort.

Galezowski has seen persistent lacrymation caused by slowly-
growing exostoses of the nasal cavities.

S. S. Bishop, of Pennsylvania, observes that discomfort of the
eyes and lids and vasomotor disturbances are sometimes the reflex

effects of diseases of the nasal mucous membrane. He lays especial

stress on spurs of the septum nasi and hypertrophy of the turbinate

bodies as causes of these troubles.

Cheatham is authority for three cases of asthenopia accompanied

by other ocular symptoms. In each instance the ciliary weakness

was found to be dependent upon local nasal trouble, such as catarrh,

'

polypi, obstructions from deflected nasal septum, or engorged tissue.

Ocular relief and strength immediately followed upon a cure of the-

nasal abnormality.

Many sufferers from hay fever are attacked with itching of the

lids, lacrymation, injection of the conjunctival vessels, and photo-

phobia during the season of suffering. The first attacks of this dis-

ease are likely to be announced by the appearance of itching and

suffusion of the eyes.

Gradle speaks of a periodic discomfort allied to hay fever, or

co-existing with conjunctival lesions, at first of follicular enlargement,.
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and finally of a formation of large, flat, yellowish, follicular grannies

which disappear in winter, arising from nasal affections, and he adds

to these acnte congestion of the lids with irritable nose, erysipelatoid

in character, subject to recurrence and lasting from two to six days.

Diseases of the eye are sometimes responsible for pathological

states of the nose. Of 315 cases of functional nervous affections ex-

amined by Miles with reference to eye-strain, 107 presented nasal

symptoms, such as frequent sneezing, epistaxis, and annoying sensa-

tions referable to the nasal fossae. Nearly all of these cases had errors

of refraction. After relieving the ocular irritation by correcting the

ametropia with proper lenses the nasal symptoms diminished or dis-

appeared. This was particularly true of those cases characterized by

asthenopia and headache. Ocular disturbances that cause a profuse

flow of tears give rise to nasal hydrorrhoea and chronic rhinitis.

Treatment.—When ocular disturbances are suspected, of being

caused or perpetuated by diseases of the nasal cavities,—for example

venous stasis, stenosis, or reflex irritation,—we may often be able

to demonstrate the correctness of our conclusions by the application

of a 10-per-cent. solution of cocaine to the diseased area. If it re-

lieve the ocular symptoms, the line of successful treatment is indi-

cated; but one had best bear in mind the case recorded by Marckwort,

in which glaucoma followed a prolonged application of cocaine in

the nose., Moreover, the author has met with cases in which the

secondary effect of cocaine on the nasal mucous membrane was that

of paresis of the blood-vessels, engorgement and complete nasal steno-

sis, with intensified symptoms of hay fever.

When obstruction to the free drainage of the tears through the

nasal duct into the nose depends upon a disease of the nasal fossa,

the latter must receive prompt treatment, as laid down in the fore-

going chapters. In all such cases the nasal cavities should be thor-

oughly examined without delay, and in many the nasal treatment

alone will suffice to establish a normal condition. But the disease

may have progressed so far as to call for treatment addressed to the

lacrymal drainage-canal itself. Stenosis, fibroid adhesions, etc., may
have produced permanent changes in the nasal duct or the lacrymal

sac that will require special attention from the ophthalmic surgeon.

However, tentative treatment should be instituted first, and it may
succeed in obviating the necessity for surgical interference.

The lacrymal sac can be emptied of pent-up secretions by gentle

pressure, and the eye should be washed clear of them by a 2-per-cent.
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solution of boric acid in distillprl wafov
desired, sulphate o, .i.e cantaa 1 t ^o^'^off°"

ettected m the followmg maimer: The surgeon's finger is mad. t„ex rt pressure on the sac Irom below and toward the el wMe tlpatient s head .s Uted backward and toward the opposite skf Aftth sac IS emptied o( secretions the boric solution E made to rest in a

h re':,! Zt t"Tr ^ ^""^^ - ^

theZ duct fthe nasal duct This simple treatment, combined with proper meas-

ZZttr "''^ » large plprrtion^f

When this method proves iueifectual, the orifice of the caualionlus

Fig. 183.—Lacrymal knife.

(Fig 181) must be enlarged. This can be done with the iris-scissors
or the lacrymal knife (Fig. 183), which is introduced with the sharp
edge directed toward the eye, cutting the punctum open perpendicu-
larly toward the palpebral fold for a distance of about one-sixteenth of
an inch (two millimetres) or more. The lower canaliculus is the one
that IS generally opened. Then the solutions just mentioned, or silver
nitrate, 2 to 5 grains to the ounce of water, should be used until
either a cure is effected or it is demonstrated that ther.e is a stricture
of the duct. In the latter case the smaller probes of Bowman may be
gently employed to dilate the stricture. For further surgical treat-
ment the reader is referred to works on the eye.



CHAPTEE XXVII.

DISEASES OF THE NASO-PHARYNX.

ISTaso-phartngeal Cataeeh.

Synonyms.—Post-nasal catarrh; rliino-pliaryngitis; retronasal

catarrh.; follicular naso-pharyngeal catarrh.

Pathology.—jSTaso-pharyngeal inflammation may be acute or

chronic, but the acute stage merges into the chronic form, leaying

a thickening of the mucous membrane,—a proliferation of tissue that

gives rise to a roughened and granular appearance of the membrane

and increased secretion from the mucous glands. This is the condi-

tion most often encountered, but the dry form is not uncommon.

Etiology.—Sudden and extreme changes in meteorological condi-

tions, especially in a low, damp climate, are undoubtedly the chief

exciting causes of this disease. Inhaled dust is another important

etiological factor; but climatic conditions are of prime importance;

otherwise, those who live in a dusty atmosphere, but in a warm, high,

dry, equable climate, would suffer equally with those under the reverse

conditions.

This disease is most common in the region of the Great Lakes

and, indeed, in many other parts of America. Even in Colorado, the

Mecca of consumptives, this disease prevails. But the soil favors this,

for it is so light and sandy that the rains percolate through into the

subsoil in a few hours, leaving on the surface a fine coat of dry dust,

the toy of the winds and the torment of catarrh. In the Mississippi

Valley and the Great Lakes Eegion the barometrical and thermomet-

rical changes are rapid and excessive. The thermometer often falls

thirty degrees or more in a few hours, and half that much in as many
minutes. In hot summer-days, with southerly winds, cold waves sweep

down from the northwest, catching the people in thin clothing, chill-

ing the skin, and causing internal congestions that naturally attack

the respiratory passages. The dampness of the atmosphere and the

prevalence of dust aid in locating the seat of irritation in the most
exposed air-cavities. After these sudden attacks of cold waves an
influx of patients usually attests the cold-giving nature of the changes.

I have found San Francisco no better than Chicago in climatic con-

(317)
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^vi^ds of the afternoon, with only a few hours of congenial warmth

bli to7 ^7—eather attire, present the condition Wable to the production of naso-pharyngeal catarrh. But the revlrse

to oZ'TV: '° ' twenty-niinute ride across the bayto Oakland There one may doff his overcoat and bask in the balmyunshme of summer, while his neighbors a few miles distant shzVer

dust that plays hide-and-seek with the cilia of the nose. For cat
arrhal patients the climate of Los Angeles or San Diego is preferable

to that of San Francisco; but even in these delightful gardens ofAmerica there is no escape from dust.
The part played by this irritant in the causation of post-nasal

catarrh is easily understood when we consider the conformation, posi-
tion, and Immg of the naso-pharyngeal cavity. Its shape is such as
to receive and change the course of the current of air as it strikes
the vault and posterior wall of the pharynx, and all the dust-laden
air inhaled through the nose must come in contact with this part.
The foreign particles not removed by previously impinging on the
nasal cilia or membrane find lodgment here, and, if sufficient moisture
has not been absorbed by contact with the nasal chambers proper,
the secretions of the pharyngeal membrane are taxed to perform this
function. The resulting storage of dust and the drying of the mem-
brane, which is devoid of the acute sensibility characteristic of the
nose and larynx, and therefore lacks prompt reflex efforts at dislodg-
nient, tend to excite irritation and consequent inflammation. Other
predisposing causes of naso-pharyngeal catarrh are discussed in the
first chapter on "General Consideration of Ear, l^ose, and Throat
Diseases."

This disease, like hay fever, is undoubtedly more prevalent in
America than in European countries. The reasons assigned for its

prevalence in various parts of this country are sufficient to account
for this difference. It is not a contagious affection, like epidemic
influenza, neither can it be termed hereditary, but its universal pres-

ence is certainly suggestive of a predisposing hereditary influence.

It is not limited to the frail, but is just as likely to be encountered
in the robust, and especially in the uric-acid diathesis.

Symptomatology.—In the ea.rly history of naso-pharyngeal ca-

tarrh the patient notices a sense of irritation in the upper and back
part of the throat. This provokes attempts at clearing the throat.
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or hawking, which is irksome to the patient and disagreeable to his

companions. A sense of constriction and a tired or achmg feelmg

is often present, especially while speaking in public. The Yocal

oroans weary easily, and the necessary efforts to clear the throa^t dur-

ing a lecture or sermon are wearisome to both speaker and audience.

Clergymen are frequent subjects of this complaint. There is almost

a universal habit among them of efforts to relieve this irritable con-

dition of the upper throat.

Posterior rhinoscopy often discloses a thick, tenacious, iight-

yellow secretion sticking to the posterior wall of the pharynx. On

removing this discharge the membrane appears very red and rough-

ened by the formation of granulations. These are round and punc-

tated or irregular and fiat, with broad bases suggestive of particles

of a filled' sponge. Frequently they coalesce, especially at the sides

of the throat just behind and below the posterior faucial pillars,

and form a welt extending upward and outward in the direction of

the Eustachian orifices. These point to the "throat deafness" so often

met with in catarrhal climates. The blood-vessels are often engorged

and tortuous and stand out prominently above the surface of the sur-

rounding tissues. The Eustachian prominences are swelled and red-

dened and the orifices constricted or closed. Extension of the in-

flammation a little farther through the Eustachian openings results

in tubal catarrh, or salpingitis, and impaired hearing, as already de-

scribed in the ear division. The pharyngeal, or Luschka's, tonsil is

sometimes hypertrophied, and in children adenoid vegetations may

so occlude the vault of the pharynx as to preclude nasal respiration

(Plate II). Mouth-breathing and its train of evil consequences result.

The faucial pillars are more or less involved, presenting a swelled,

infiltrated condition.

Diagnosis.—There is little likelihood of confounding this affec-

tion with any other. Adenoid vegetations are confined to the young

and are easily seen with the rhinoscopic mirror or felt by the finger.

The same may be said concerning polypi. Syphilis causes sore throat,

but the characteristic erosions and the history, added to the testimony

•of antisyphilitic remedies, serve to dispel any doubt.

Prognosis.—Although it is the practice of charlatans to repre-

sent this disease as being dangerous to life and leading to pulmonary

•consumption, its early history does not confirm such statements. In

its early stages it yields readily to proper treatment, but after it has

existed for a number of years it becomes persistently chronic and
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Excessive tobacco-smokiug must be interdicted, and those who
continue to smoke must be instructed that the habit of forcing smoke
outward through the nose acts as an irritant and aggravates the ex-
isting condition. The inhahition of dust; irritating gases, hke those
irom matches, etc.; exposure to cold and damp and drafts of cold
air, especially upon the back of the neck and back of tlie arms; and
exposure of the feet to cold and wet must be avoided. Animal fibre
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must be always Avorn next the skin. Woolen is preferable to silk.

Cotton and linen must not be used for imderclothing. Consisting, as

they do, of vegetable fibre, they favor rapid evaporation of the per-

spiration, causing chilling of the skin and contraction of the capillary

vessels and resulting internal congestion. The diet must be plain and

nutritious, avoiding an excessive use of meats, sweets, wines, and beer.

Atrophic Catarrh of the Naso-pharynx.

This disease usually accompanies the same condition of the nose

which has already been described, but it may exist independently

of atrophic nasal catarrh. In the early stage of this affection the mu-

cous membrane of the naso-pharyngeal space usually appears dry and

shining. Later, crusts are formed similar to those described in ozsena.

Sometimes quite large patches of these crusts, which adhere closely

to the membrane and are removed with difficulty, are expelled. They

are generally of a dirty-white or greenish color and sometimes brown

or even black. The latter color is usually found where patients are

exposed to the inhalation of a smoky atmosphere in the neighbor-

hood of factories, hotels, and buildings in which soft coal is largely

in use. These crusts sometimes are detached Avith so great difficulty

that the patient is under the necessity of inserting his finger into

the vault of the pharynx and detaching them with his finger-nail.

The pathology and etiology of this disease are the same as for

nasal ozEena, to which the reader is referred.

The symptoms consist of a sensation of dryness in the throat,

which is much more disagreeable than the presence of an hyper-

secretion. When crusts form, decomposition takes place, imparting

a foul odor to the breath. The efforts of the patient at dislodgment

of these secretions cause gagging and sometimes vomiting, and for this

reason they produce gastric disturbances.

The points of diagnosis are identical Avith those given for ozgena

under the heading of "Atrophic ISTasal Catarrh."

The prognosis is unfavorable. This is a persistent, chronic dis-

ease, which is not easily amenable to treatment. However, much re-

lief may be afforded until such time as the processes of nutrition can

be so improved as to give j^ermauent relief.

Treatment.—Hydrozone and antiseptic detergent solutions—such

as Dobell's and Seller's^—must be used abundantly to dissolve and dis-

lodge the crusts. When no crusts are ]-iresent, but there is merely a

pale, dry, shining, mucous membrane, remedies that stimulate the
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muciparous follicles to secretion must be used. These consist of th.eucalyptoi .ocUne, and cubeb sprays already ment Led "^^^^^^^Wment for th.s affection is the same as that laid do.n for nasJ

Fibrous Polypi of the ?^aso-phartnx.

Ill an^vT' t/^^'
^1-'^ locality are of infrequent occurrence (PlatesIII and V). They are not found above the twenty-fifth year and occurmore frequently in males than in females. They cause 'obstructi n tnasal respiration, dyspncBa, epistaxis, and facial disfigurement

brn.rf r f '''''' ^^^^^^ '^^"^^ ^^^ached by abroad pedicle to the roof of the pharynx. They are dense, smoo'th,and of a dark-red color. The blood-vessels of the interior are smalle^
than those of the mucous membrane covering them. Bleeding takes
place easily; so that palpation with the probe causes a sanious dis-
charge. These polypi may develop to such an extent as to invade the
throat even to a level with the epiglottis.

Etiology.—Their cause remains in obscurity.

Symptomatology.-The most prominent symptoms are difiicult
breathing m consequence of the nasal obstruction, nose-bleeding
stupidity, a nasal intonation of the voice, and difiiculty in articula-
tion of speech. Pressure upon the orifices of the Eustachian tubes
may cause obstruction to the ventilation of the middle ears. Eusta-
chian salpingitis, and consequent deafness. When these growths
assume large proportions they produce sufficient pressure upon the
surrounding structures to broaden the base of the nose and increase
the width between the eyes, giving the appearance suggestive of the
"frog-face" (Fig. 185). Pressure may be sufficient to cause separation
of the nasal bones and absorption of the facial and cranial bones, pro-
ducing intracranial complications. There is generally a copious
muco-purulent discharge and difficult deglutition.

Diagnosis.—These tumors are differentiated from mucous polypi
by their hardness, frequent bleeding, and their occurrence only under
the twenty-fifth year. They are distinguished from adenoid vegeta-
tions in the vault of the pharynx by the soft, spongy, lobulated ap-

pearance of the latter and their occurrence only in the very young.
The appearance of the two in the rhinoscopic mirror and the sensa-

tions imparted to the finger introduced into the naso-pharyngeal space

render a dift'erential diagnosis not difficult.

Prognosis.—Fibrous polypi pursue a steady growth until, in
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from three to five years, they prove fatal. If their development can

be repressed by local treatment until the patient arrives at the age of

35 years, the prospects of recovery are improved.

Treatment.—These growths should be removed with the galvano-

caiitery snare, electrolysis, ecraseur, powerful cutting forceps, or a

curette. Before the operation for removal is commenced the body of

the polypus should be secured by a strong thread so as to prevent its

dropping into the throat and producing suffocation. After removal,

the attachment of the pedicle should be thoroughly cauterized.

FiBHOMUCOus Polypi of the ISTaso-pharynx.

These tumors are of somewhat rare occurrence. They vary in

size from one to three inches (two to eight centimetres). They are

smooth, oval, and of a dusky-red color and occasion nasal obstruction

and deafness, but no haemorrhage. One serious inconvenience occa-

sioned by them is the inability to blow, the nose.

Pathology.—Unlike the fibrous growth, Avhich occurs on the

under surface of the basilar process, the fibromucous polypi, springing

from the connective-tissue fibres and mucous elements, naturally par-

take of their character. They are dissimilar to the fibrous polypi;

are adenoid in appearance, texture, and history; and they do not tend

to recur after extirpation.

Treatment.—Evulsion should be made with strong forceps

through the mouth, or the cold-wire or galvanocautery snare can be

used through the nose. After their removal the site of attachment

should be cauterized.

Maligxaxt Tumoes of the N'aso-pharynx.

These tumors are of very rare occurrence. They are attended

with pain in the throat and back part of the nose, extending to the

ear; catarrhal symptoms, with increased discharges from the nose

and throat; difficulty in swallowing; and, as they progress, general

impaired nutrition. They are likely to be of the sarcomatous type,

either pear-shaped or lobulated. Their growth is rapid, and there is

a strong tendency to recurrence after their removal. Only a micro-

scopic examination will reveal their true nature. They are likely to

be mistaken for fibrous polypi, but are less dense, softer to the touch,

and present quite a different history.

The prognosis is hopeless.
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Adenoid A^egetatio.vs m the Vault of the Pharynx.
Synonynis.-AcleBomata; hypertrophy of the pharyngeal, or

-Liischka's, tonsil
jo,

Pathology.—These growths oeenr in two varieties. The first con-
sists of spongy, stalactite projections from the vault of the phai-ynx-
the second of smooth, fibrons tnmors of irregular shape. The/are

Fig. 184.—Contracted upper jaw; narrow roof of moutli with very-

high arch, encroaching upon the nasal fossse; found in habitual mouth-
breathers Avho have adenoid vegetations in the vault of the pharj'nx;
hypertropliied turbinals and oral tonsils are often associated with these
conditions.

very vascular and contain lymph-cells and a follicular structure re-

sembling that of the oral tonsils.

The relation of adenoid growths to deaf-mutism has been made
the subject of investigation by Frankenberg (American Medico-Sur-

gical Bulletin, December 10, 1897). He examined 158 inmates of the

deaf-mute institute in Prague. Including adenoids only that were

large enough to fill the naso-pharyngeal cavity, there were 59 per cent,

with these growths. Out of the 94 cases, there were 56 boys and 38

girls. The particular pathological conditions of the ears in these



ADENOID VEGETATIONS IN THE VAULT OE THE PHARYNX. 325

subjects can be found under the heading "Deaf-mutism/' page 195.

Among 426 cases of adenoids Arslan found 6 deaf-mutes. He cured

one and relieved another of these, both as to speech and hearing, by

removing the adenoid growths.

The superior maxillary bone often presents a contracted appear-

ance; the. roof of the mouth is narrow and is highly arched, convey-

Fig. 185.—A mouth-breather (17 years old). Adenoid vegetations in
the vault- of the pharynx; hypertrophied oral tonsils; bilateral nasal
polypi; spreading of nasal bones, producing great breadth of nasal arch;
protrusion and wide separation of eyeballs (frog-face)

; suppuratiA^e eth-
moiditis requiring curettement; and chronic suppuration of both middle
ears. (Author's case.)

ing the impression that the conformation of the roof of the mouth-
has resulted from the necessities of constant mouth-breathing, en-
larging the cavity of the mnutli at the expense of the nasal '^fossaB
(Fig. 184).
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Etiology.—This is mostly a disease of childhood and is oftenest
seen nnder the tenth year. Heredity is an important factor Oft-
times several children in the same family are subject to these growths
ihey are always to be looked for in children with hypertrophic rhinitis
and enlarged faucial tonsils.

Symptomatology.—The most striking features in a pronounced
type of this affection are the parted lips, prominent eveballs, oblitera-
tion of the normal lines of expression of the face, and a consequent
appearance of listlessness and inferiority (Fig. 185). Mouth-breath-
ing, a noisy respiration, snoring, and a lack of resonance of the voice
are the typical symptoms. There is a characteristic thickness of
speech, and nasal intonation. As Chaucer said, "He intunes in his
nose." Such children are absent-minded and have the appearance of
being inattentive, which may be due to mental dullness or impaired
hearing, or both. There is inability to fix the attention, or aprosexia
(Eumbold), and defective memory. There is a plentiful, tenacious
discharge of a grayish or bloody color. Examination with the finger
causes bleeding. The history is one of recurring colds in the head,
earache, diminished hearing, noises in the ears, or otorrhoea. There
may be pressure on the Eustachian tube or an extension of the adenoid
inflammation through the Eustachian tube to the ear. The growths
are light pink, turning to red on being irritated. They obstruct
posterior rhinoscopy, and are often unequally developed on the two
sides. The symptoms given are of typical cases; in many they are

not so well defined.

Diagnosis.—The symptoms described render this a simple matter.

The rhinoscope is not easily used in children, and we rely mostly on
the digital examination, with the finger well protected.

Prognosis.—The tendency is to absorption during early adoles-

cence and to disappearance when adult age is reached.

Treatment.—Notwithstanding the fact that, with the advent of

adult life, adenoid growths in the vault of the pharynx tend to ab-

sorption, there are most excellent reasons why it is for the patient's
•

interest to be rid of them. Semon has formulated these reasons as

follow: (1) the ever-threatening danger of ear complications; (2)

the greater liability to, and seriousness of, infectious diseases, espe-

cially scarlet fever and diphtheria; (3) the influence of the obstruction

on the general health, mental development, and the formation of the

face, results which may remain even if the glands themselves undergo

atrophy.
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While it is the practice of some rhinologists to treat adenoids with

washes, sprays, caustics, the galvanocautery, etc., for periods varying

from four to fourteen months, I much prefer the one painless opera-

tion, lasting but five minutes and insuring a radical cure.

The instruments are sterilized by boiling for five minutes in a

1-per-cent. solution of bicarbonate of sodium, and placed within easy

reach. The mouth-gag (Fig. 186) is inserted between the molar teeth

before the auEEsthetic is administered, and is held carefully in place

by an assistant until the operation is completed; otherwise it slips

out of place and allows the jaws to close, after which they are sep-

arated with much difficulty.

The preferable anaesthetic for this operation is ethyl-bromide

(hydrobromic ether; monobromethane). It is dispensed in 1- (fluid)

ounce tubes. Before administering it the patient should be calmed

Fig. 18G.—Denhart's mouth-gag.

into a tranquil state of mind, for if there is great excitement the drug
is not so efficacious. The patient is held in a sitting posture on an
assistant's lap (Fig. 187), with his feet and arms gently, but firmly,

pinioned. An ounce of the bromide of ethyl is poured into the in-

haling-conc or mask and given in the same manner as in etherization,

allowing a minimum of air to enter. Anaesthesia is induced in about
one minute and lasts about five minutes. Probably not more than
half an ounce of the anaesthetic is taken, but the remainder will not
keep for subsequent use on another day and must be thrown away.

Fessler gives excellent, practical suggestions regarding the use of
ethyl-bromide: The preparation must be pure and fresh. The con-
tents of a bottle must be used up the same day that the bottle is

opened, or thrown away. Preparations that have been exposed to
bright light or to air should not be used. For this reason, also, the
cloths or flannel masks Avhich have once been employed in producing
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A good device for administering tlie anesthetic can be improvisedby wrapping a thick towel into the form of a cone and tying stron"ord aboiit Its apex to render it the more air-tiglat, or it can\e foldednto a box shape and pmned with safety pins. Into this inhaler
should be placed sufficient clean cotton to absorb the fluid. When

Fig. 187.—Position of child for adenoid operation, or intubation;

mouth-gag introduced.

an Esmarch's mask is used for narcosis with bromide of ethyl the

flannel should be double the usual thickness, and folded in two layers.

As soon as the patient is quieted by the means usually employed

by antEsthetizers and hypnotizers he is directed to draw a long, deep

breath, to breathe quietly; then the inhaler, into which the auEestlietic

has just been poured, is held closely over his nose and mouth. A
slight extension of the extremities will be noticed to follow after a
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few inspirations, and the breathing usually continues deep and quiet.

Complete anesthesia is attained as soon as this extension begins to

disappear, and at this instant is the time to operate rapidly, for sensi-

bility returns again in a few minutes. We may prolong the narcosis

for a few minutes, only, by adding another ounce (30 grammes) of

the bromide of ethyl to the inhaler. The patient quickly recovers

consciousness, and after lying down for a few minutes he is ready to

be taken home.

The instant anaesthesia is complete Gottstein's large or small ring-

curette (Pig. 188) is inserted behind the velum palati and upward near

the vomer to engage the central, highest mass first. Then the cutting-

surface is passed backward and downward in contact with the poste-

rior pharyngeal wall as far as the growths extend. The same move-

ment is executed on either side wherever there are growths, sweeping

them all out by three or four passes of the curette. Finally the finger

is inserted to discover if any remain. If so, they may be detached

Fig. 188.—Gottstein's ring-curette.

with the finger-nail or the curette. J. E. Schadle operates by means
of the finger nail trimmed to a point and hardened by immersion for

a few minutes in alcohol. {The Laryngoscope, July, 1896.)

As soon as all the adenoid tissue is extirpated, the gag is re-

moved and the patient's body is inclined quickly forward, with the
face downward. The surgeon loudly commands the patient to "spit

it out!" Hence the blood escapes through the nose and mouth and
the patient at once begins efforts at expulsion, and the blood is thereby
prevented from entering the larynx or the stomach.

If the faucial tonsils are hypertrophied, they are removed before
the adenoids. This order of operating presents two advantages: the
space through which we operate is amplified and there is no bleeding
from above to obscure the tonsillotomy. The operator must waste no
time, but, if he act promptly and rapidly, there is sufficient time for
all this procedure under the anesthesia.

Hemorrhage lasts but a few minutes and generally ceases by the
time full consciousness is restored. This method deprives the opera-
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tion of the horrors experienced by children whose adenoids are ex-
tirpated without antesthesia; and neither children nor parents who
are excluded from the room until the bleeding ceases, retain any re-
volting memories of the affair or their doctor. Many cases receive
no after-treatment; but it is better to give a spray of camphor-men-
thol and benzomol—3 per cent.—with an atomizer (Fig. 129) for
home use four times a day for a week or more.

While instances of severe haemorrhage from this operation are
reported, I have never witnessed any. C. H. Knight reported a case
of death from hfemorrhage following an operation for adenoids in a
boy 4 years old. Death occurred two days after the operation. {The
Laryngoscope, April, 1898.)

James E. Js^ewcomb had three cases of hemorrhage. One was a
woman about 18 years old. Another was a girl of 13 years whose
adenoids were removed under cocaine anaesthesia. Bleeding occurred
forty-eight hours after the operation. In the third case, which was a
fatal one, the patient was a boy of 4 years. Four hours after the
operation hemorrhage set in, and terminated fatally on the morning
following the operation. The two other cases recovered. On look-
ing up the subject 16 cases of hajmorrhage were found following
adenectomy, with two deaths.

Hooper reported a case of death following a digital examination.
Among 11 cases of these hemorrhages 4 occurred in patients

under 10 years of age, 5 were between 10 and 20 years of age, and
1 was 28 years old. Chloroform was used in 3 cases, and cocaine in

the same number. Various instruments, as well as the finger-nails,

were employed. Generally the hemorrhage takes place immediately

after operating, but it has occurred as late as 24 and 48 hours after-

ward.

Delavan has reported a fatal case in a child of 4 years, and 3

other cases whose ages are not given. In Delavan's case there was a

bleeding diathesis.

JSTewcomb mentions "a case of a boy 2 years old who had

adenoids removed with the finger and forceps, under ether. Hemor-
rhage occurred 8 hours afterward, and death in 24 hours."

Van der Poel reports 2 cases of profuse bleeding in his practice.

The first, a girl of 8 years, was a case of hemophilia. She had suf-

fered one year before from an alarming hemorrhage following the

extraction of a tooth. The second was a boy of 14 years who was

operated on without anesthesia, and who liad a mitral regurgitant



ADENOID OPERATION UNDER .BROMIDE-OF-ETHYL i^ARCOSIS. 331

murmur resulting from rheumatic endocarditis. Both cases recov-

ered.

In my experience with the operation none but satisfactory re-

sults have obtained. One needs to take care not to wound the orifices

of the Eustachian tubes or to drag a mass of the adenoid tissue down

into the throat and leave it hanging there by the pharyngeal mem-

brane intact. I have observed this condition after what must have

been a hasty and incomplete operation. The finger should not be

inserted into the pharyngeal vault while the curette is in action; but

one should not fail to examine immediately after curetting to ascer-

tain if the adventitious tissue has been completely removed. We have

never observed any bad effects from ethyl-bromide. It is as safe as

ether and far preferable for such short operations.

The operation is not formidable if skillfully performed. It

should be a thorough curettement, and the cavity is not difficult of

accesS;, providing that the mouth is kept properly gagged. In more
than 700 operations by my assistants and myself with bromide-of-

ethyl anaesthesia no accident or hsemorrhage of importance has oc-

curred.

Referring to the operation under this anaesthetic, T. Melville

Hardie says:

—

"The advantages of the drug are:

—

"1. The laryngeal reflex very probably persists, and any blood or
tissue entering the larynx is promptly expelled.

"2. The sitting posture of the patient, possible in the exhibition

of this anEBsthetic, is the most convenient one for operating upon
tonsils and adenoid growths, and makes easy the passage of blood
from the nose and mouth; little of it is, as a rule, swallowed.

"3. Nausea and vomiting are rare, and the patient generally ex-
periences but little discomfort after the operation.

"The disadvantages of the anaesthetic are:

—

"1. It is not perfectly safe, four or five deaths having been re-
ported.

"2. The time of anesthesia is not always long enough to permit
of thorough operation. In my experience this is not usual, but it
cannot, on the other hand, be called very infrequent.

"3. The anaesthetic is not always well taken."
Witzel, who reports 465 anassthesias, and who believes it to be

the least dangerous anaesthetic, tabulates the following unpleasant
effects occurring in 28 cases:

—
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"(c) Great excitation in 9 cases, in 4 with much sweating.
Cyanosis in 2 students somewhat the worse for liquor.

"(c) Asphyxia, but rarely with his method: first a few drops,
then the whole quantity of the anesthetic.

"(d) Malaise, lassitude, vomiting.

"(e) Urination in 3 cases.

"(/) Great sexual excitement.

"(g) In 2 cases he could not produce antesthesia with 1 and 2
ounces."

CONCLTJSIONS.

1. Adenoid vegetations should he removed under general antes-

thesia in the great majority of young children.

2. The cold-wire snare and cocaine anaesthesia are satisfactory

in older children and in adults, but cocaine should not be used in
young children.

3. Nitrous-oxide antesthesia is frequently of too-brief duration
for the proper performance of this operation.

4. Ethyl-bromide, apart from the question of its safeness, which
is still undecided, is a desirable anaasthetic in many cases.

6. Ethyl-bromide is not well taken, as a rule, by very nervous or

frightened children.

6. Ether should be substituted for bromide of ethyl when the op-

eration is likely to be a lengthy one.

7. The Gottstein curette is, all things considered, the most satis-

factory single instrument, and particularly in bromide-of-ethyl opera-

tions.
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Diseases of the Pharynx.
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PLATE V.

inf.ri!'7T- ^7Vr ^'^''^"^ speculum, exposing themfenoi turbinated bodies greatly hypertrophied; the head is inclined backward

FiGUEE 2.-Hypertrophy of the left inferior turbinated body; removal bymeans of the snare and transfixion-pin under cocaine or eucaine anesthesia.

FiGUEE 3.—Posterior rhinoseopic image, normal appearance.

1. Nasal septum, or vomer.

2. Superior turbinated body.

3. Superior meatus.

4. Middle turbinated body.

5. Orifice of the Eustachian tube.

6. Fossa of Rosenmiiller.

7. Inferior turbinated body.

8. Velum palati and uvma.
9. Nasal passages between the septum

and turbinated bodies.

FiGUBE 4.—Posterior rhinoseopic image showing a posterior hypertrophy of the
left inferior turbinated body.

FiGUEE 5.—Posterior rhinoseopic appearance of a case of hypertrophic rhinitis
showing:

—

1. Superior turbinated body. 5. Hypertrophies of the posterior ex-

2. Middle turbinated body. tremities of the right middle tur-

3. Hypertrophy and great thickening binated body and of the left in-

of the septum.

4. Orifice of the Eustachian tube.

ferior turbinal.

FiGUEE 6.—Pharyngoscopy.

1. Soft palate.

2. Uvula.

3. Anterior pillar of the fauces.

4. Posterior pillar of the fauces.

5. Oral tonsil.

6. Posterior wall of the pharynx.

7. Retropharyngeal abscess.

FiGUEE 7.—Pharyngoscopy, revealing a fibroniucous polypus of the naso-

pharynx.

FiGUEE 8.—Larjaigoscopy, showing the image of the larynx in the laryngo-

scoplc mirror. The vocal cords are widely separated as seen during a deep inspiration.

Below the white vocal cords four rings of the trachea are visible. The handle of

the mirror and the towel on the tongue are cut off.

FiGUEE 9.—The larynx during forcible inspiration.

1. Inferior surface of the epiglottis.

2. Anterior commissure of the vocal

cords.

3. Cushion of the epiglottis.

4. Superior glosso-epiglottic fold.

5. Lateral glosso-epiglottic fold.

G. Cricoid cartilage.

7. Ventricular band.

8. Ventricle of Morgagni.

9. Trachea.

10. Left bronchus.

11. Interarytenoid fold.

12. Right bronchus.

13. Cartilage of Santorini.

14. Cartilage of Wrisberg.

15. Aryepiglottic fold.

16. Hyoid fossa.

17. Right vocal cord.

18. Pharyngo-epiglottic fold.

19. Superior surface of the epiglottis.
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CHAPTEE XXVIII.

DISEASES OF THE PHARYNX.

Acute Phaeykgitis, or Simple Soee Thkoat.

Pathology.—Acute sore throat. may be characterized by a simple

hypersemia or an active inflammation with round-cell infiltration of

the mucous membrane of the pharynx and serous effusion in the sub-

mucous tissues. The secretions contain epithelial cells, pus-corpus-

cles, and micrococci.

Etiology.—There is quite a wide divergence of opinion respect-

ing the causes of acute catarrhal inflammation of the throat. There

are excellent students who deny the classic theories of taking, or catch-

ing, cold. Thorner and Pick combat the idea. But what shall we
say of the common experiences of life among laymen and doctors

alike? When individuals possessed of unusual intelligence and pow-
ers of observation note that certain phenomena invariably follow given

causes, that exposure of certain skin-surfaces, like the back of the

neck, to cold draughts of air, is regularly and repeatedly followed

closely by symptoms of irritation or inflammation of the nasal or

pharyngeal mucou.s membrane, not a few times only, but scores and
hundreds of times in a long experience, shall we say that human testi-

mony is not to be accepted, that the powers of observation are at fault,

the reason clouded, and experience a delusion? Shall testimony of
such a positive nature as would receive credence, and upon which a
just verdict would be rendered in law, be not accredited equal weight
in medicine? The logic of consecutive circumstances and events is

no less forceful here than in other departments of physics.
In the case of certain subjects the exposure of the back of the

neck for a short time to cold winds is just as certain to be followed
by an hyperemia or an actual inflammation of the nasal or pharyn-
geal mucous membrane as tlie inhalation of the fumes of a lighted
match by a person subject to attacks of hay fever will precipit°ate a
paroxysm of that disease. Chilling the skin of the chest by ex-
posure to cold winds causes a reflex paresis of the blood-vessels of
the bronchi or lungs, resulting in hyperemia and congestion, or in-
flammation, of tlie lining mucous membrane. The same condition of

(335)
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tlie correspouding membrane of the nose or throat is caused in cer-
tain sensitive or predisposed persons by the chilling of the feet or
back of the head or neck, but not by the impression of cold on the
nose or throat directly. These causes and effects follow each other in
such quick and logical succession, and are the subjects of such uni-
versal observation and experience, that one cannot ignore or resist

their force.

The theory that these diseases are the result of bacterial infec-

tion may be, in some part, true, for such micro-organisms may easily

enough act as exciting causes which cannot be resisted by a membrane
already weakened by paresis of its vessels caused by the impression of

cold; but cold is by no means held to be the only predisposing or

exciting cause of acute catarrhal attacks. Streptococci and other

germs have been found in the secretions in abundance, but their pre-

cise relations to the disease, cause or product, have not been deter-

mined. Acute pharyngitis occasionally follows an extensive or deep

cauterization in the nasal cavity.

This affection is an accompaniment or a sequel of the exanthe-

mata, improper use of the voice, traumatic or chemical injuries of

the throat, iodism, etc. Predisposing causes are heredity, impairment

of the digestive and eliminative functions, and living in overheated

and ill-ventilated rooms.

Symptomatology.—The first intimation given of an attack of

acute pharyngitis is a sense of discomfort in the region of the throat

and more or less stiffness of the muscles concerned in deglutition, or

actual pain. The temperature rises in severe attacks, especially in

children, several degrees, even as high as 103° or 105° F. In mild

attacks there is no fever. The naso-pharynx is frequently involved

and the symptoms are proportionately extended. There are likely to

be headache and synlptoms referable to the ear, such as a feeling of

stuffiness, dullness of hearing, and ringing in the ears. Of course,

these symptoms are attributable to an extension of the inflammation

to the Eustachian orifices or tubes. It is not uncommon to see the

middle ear involved to the extent of acute otitis and suppuration, with

perforation of the membrana tympani. The act of swallowing causes

pain, to avoid which tlie head and neck are made to perform certain

movements characteristic of painful deglutitiou. The voice sounds

muffled and obstructed and its use is avoided on account of the dis-

comfort produced. During the act of swallowing the food is prone to

enter the post-nasal space and occasion much discomfort.
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After the dry stage of inflammation has jDassed, the throat be-

comes bathed in a sticky mucus. This happens about the second day,

and soon after this pus-corpuscles begin to make their appearance.

The efforts to clear the throat of these rapidly-accumulating dis-

charges cause so much acute suffering that they are often swallowed,

when nausea and vomiting are likely to follow. The breath becomes

foul and the tongue thickly coated^ indented, and flabby in severe

attacks.

Early inspection shows a bright-red color of the membrane cov-

ering the fauces and pharynx. At first this is simply hyper^emiC;, but

as exudation of serum takes place there appears a swollen, oedematous

condition, especially marked in the loose tissue of the soft palate and

uvula. The velum is thickened and its movements restricted and

painful. The uvula is swelled to much more than its normal size;

it is elongated and feels like a foreign body in the throat, exciting

frequent attempts to swallow (Plate IV, Fig. 8).

The duration of this disease varies from two or three days to a

week or longer. The high temperature of the initial stage drops

in a day or two and remains nearly normal. It generally develops

on examination that tlie patient has been subject to similar attacks,

with a suggestiveness of periodicity. They are expected in the fall,

winter, or spring, which points to the probability that there has been

a predisopsing chronic inflammation that requires treatment to avert

future attacks.

Diagnosis.—Simple sore throat cannot always be distinguished

from the sore throats of measles and scarlet fever until the eruption

appears, or from tonsillitis until the glands swell. In rheumatic sore

throat there is not likely to be so marked an oedematous condition of

the tissues, but more pain, referable to the cervical muscles.

Prpgnosis.—The disease lasts only about a week and is not dan-
gerous unless it extends to the larynx.

Treatment.—If seen during the first stage of the attack it can
be averted or greatly ameliorated by the administration of atropia
combined with morphia in the proportion of V400 grain of atropia
to Vs grain of morphia. Even in the second stage of inflammation,
when serum and mucus are pouring forth in abundance, the siccative
eflfect of these remedies lessens the secretion and the consequent
painful efforts to swallow it, while their anodyne properties reduce
the suffering to a minimum. The atropia antagonizes the nauseating,
depressing, and constipating effects of the morphia. I have often

22
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averted these attacks in patients who had been subject to sieges of this
disease with such distressing regularity that their' experience was not
to be ignored. Instead of suffering for a week or more, the symp-
toms would either disappear quietly in a few hours or cover a period
of only a day or two, and with but little inconvenience.

The use of quinine, which is so common among the laity as well
as among physicians, leads to serious results in numerous instances.
Some families buy quinine by the ounce and keep it in the medicine
closet ready for daily doses for the slightest ills. Some of the most
hopeless cases of deafness I have ever met are those occasioned by
the use of quinine. It is less effective and more harmful than other
remedies. At the onset of an attack the patient had better go to bed,
if the symptoms are severe, and take the tablets mentioned contain-
ing the atropia and morphia, or the coryza tablets, containing, each,

caffeine, V„ grain; morphia, V^, grain; and atropia, ^/^^, grain.

There is seldom any necessity for repeating these more than two or

six times during the first two days, when the symptoms will often

have disappeared. It frequently happens that one or two doses are

sufficient. The effects of one dose last about four or six hours, when
the patient is directed to take another, providing the symptoms begin

to revive. He is never allowed to know the nature or the name of

this remedy for fear of establishing a drug habit.

The bowels should be opened with a saline draught or a laxative

23ill. A half drachm or more of sodium phosphate is effective.

The old-fashioned sweats were quite effective, but after leaving

the bed the skin is like a sensitive plant and every breath of cool air

has a chilling effect, so that patients are left more liable to take cold

after the sweat. Moreover, the excessive flow of perspiration is weak-

ening. The air of the room should be kept moist during the dry stage

of the first day or two, and steam-inhalations are grateful. These are

best produced by utilizing some vessel having a nozzle (Fig. 140),

that may be found at hand in every house, like the tea-pots, into

which a pint of very hot water is poured. Tincture of benzoin, cam-

phor, 10 drops of pure camphor-menthol, or a few crystals of menthol,

are added to the steaming water, a thick napkin is wrapped about the

nozzle to protect the lips which are to embrace the tip. and this

medicated steam is inhaled into the throat. It must not be too

strongly impregnated Avith the medicaments so as to produce an irri-

tating effect.

When hotli tlie nose and throat are suffering from an attack of
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acute inflammation, Ave have found that menthol affordecl relief, espe-

cially during the dry stage, by employing it as follows: a few of tiie

crystals are placed in a teaspoon or saucer and heated over a lamp or

stove until the crystals melt and produce fumes that penetrate every

part of the room. Just enough is used to medicate the atmosphere

to the point of comfortable inhalation. The patient closes or covers

his eyes to prevent any smarting of the conjunctivas, and is instructed

to inhale through both his nose and mouth, if nasal respiration is

possible. This causes a free flow of mucous secretion that bathes and

moistens the inflamed membrane and greatly relieves the sense of

burning heat and dryness.

In order to obtain a continuous efllect of ammonium chloride

on the blood-vessels, and the soothing effect of Tolu and licorice, I

have prescribed with satisfaction a tablet consisting of the following

ingredients, or their equivalents:

—

Ammonii chloridi, gi'- j-

Tinctui'Ee opii camphoratse,

Syrupi scillse compositi,

Syrupi Tolutani, of each, niin. v.

Extract! glyeyrrhizfe, ..... gv. iij.—M.

This tablet is dissolved slowly in the mouth, and the resulting

medicated saliva is kept in contact as much as possible with the in-

flamed membrane. During the dry stage pilocarj)ine can be used, if

it is desired to produce diaphoresis, Vio or Vg grain two or three

times during the day, or enough to produce considerable perspiration.

Gargles are not very efficient, since they reach only the anterior sur-

face of the fauces and generally produce much discomfort. Potassium
chlorate has been a very popular remedy for a long time, but I have
never been able to observe any beneficial eft'ect from it, except that

of a detergent in the form of a wash. The bromide of potash pro-

duces more of a sensation of relief than the chlorate in solution, and
if swallowed in ]0- or 20-grain doses produces a sedative effect.

The glycerite of tannin causes an exudation of serum and relieves

the distended blood-vessels, besides contracting the vessels and thus
modifying the intensity of the inflammation by a double effect; but
the objection to its use is the necessarily disagreeable method of ap-
plying it to the throat with a camel's hair pencil or cotton-applicator.
It cannot be sprayed with an atomizer without heating it to an un-
comfortable temperature. After using it in my private and dispensary
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practice or luaiiy years I must say that it is an effective remedy if
thoroughly and gently applied, notwithstanding the recently expressed
disapproval of this remedy hy so eminent an authority as Lennox
Browne. By applying it several times a day the inflammation is suh-
dued and the attack materially shortened. The author has used
guaiacol in these cases, but has found different purchases to vary
considerably in strength. Some specimens cause but little burniu"-
and smarting when applied pure, while others are very violent in
their action and need to be diluted one-half. Patients feel relieved
after the applications, particularly in case of high temperature. In
some instances in which we used the pure guaiacol the membrane
looked immediately after the application as if an escharotic had been
used. It was covered with a light-gray pellicle, and on the following
morning the mucous membrane of this area was broken down and
ulcerated. There is the same objection to this that can be urged
against any remedy that must be applied with a swab or probang.

Cocaine for this disease is condemned. The effect is transitory,

unless one takes into account the possible after-effects of a contracted
drug habit. Thorner has experienced excellent results from salol in

10- or 15-grain doses four to six times a day. It relieves the pain

in both pharyngitis and tonsillitis. The writer has experienced similar

results with this remedy and with salophen. The application of ice

to the throat externally, which can be accomplished with an ice-bag

(Fig. S3) and by sucking pieces of ice, if they can be relied upon as

being free from disease germs, may modify and abbreviate the in-

flammation. Antipyrin, acetanilid, phenacetin, salophen, and aconite

are useful during the fever and painful stage. After a mueo-puru-

lent discharge has formed, the antiseptic sprays, followed by the sooth-

ing, oleaginous inhalents of salol, etc., are beneficial in cleansing,

disinfecting, and protecting the inflamed surfaces.

The diet must consist of very nourishing fluids, like the auimal

broths, beef-tea, barley- and rice- water, milk, etc. The body should

be clothed according to the j)rineiples laid down in treating of acute

rhinitis. One should always dress as warmly as comports with com-

fort.

The strong tendency of this disease to extend to the Eustachian

tubes and middle ears makes prompt and efficient treatment impera-

tive. The most effective measures for preventing or managing these

complications are dealt with in tlie divisions on "Eustachian Tubal

Catarrh" and "Acute Inflammation of the Middle Ear."
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Simple- Chronic Pharyngitis.

Synonyms.—Chronic sore throat; chronic catarrh of the throat.

Pathology.—The condition here is essentially a repetition of the

process that eventuates in simple chronic rhinitis. Frequently-re-

curring attacks of congestion and inflammation cause a loss of tonus

of the blood-vessels, which remain permanently dilated. A^aricose

veins stand out prominently in their tortuous courses, and the mem-

brane remains thickened. The infiltrated tissues (Plate IT) are de-

prived of the power of returning to their normal condition through

the process of absorption because of the interruption to this process

occasioned by repeated attacks.

Etiology.—Generally, simple chronic pharyngitis is the sequel

of acute attacks, but it may result from the abusive use of alcoholic

beverages, excessive smoking, indigestion, and torpidity of the liver.

Persons exposed to a smoky, dusty atmosf)here or irritating gases are

especially liable to this form of catarrh. A diseased condition of

the nasal membrane predisposes to this affection.

Symptomatology.—A sensation of stiffness or a parched feeling

is experienced in the throat, which is only temporarily relieved by

drinking. The voice is often lowered in pitch and becomes easily

fatigued. Viscid masses of mucus are sometimes seen clinging to

the posterior pharyngeal wall, and efforts to remove them result in

explosive, scraping expulsions of the air that add to the existing

troiible and set up irritation of the nvula and velum palati. These

parts are thus forced into participation in the throat trouble and

often are of a deep-red color, swollen, and the uvula is elongated.

The resulting contact of the uyula with the tongue aggravates the

condition already present by provoking a cough and frequent swallow-

ing occasioned by a feeling as if a foreign body were in the throat.

Diagnosis.—The conditions already described render the diag-

nosis a simple matter. It is not likely to be confounded with any

other disease.

Prognosis.—This affection is annoying, but not dangerous to life,

and the prospect of relief is good if the patient is willing to submit
to continuous treatment for a considerable time.

Treatment.—After complete cleansing of the pharynx by the

antiseptic solutions given in Chapter XVIII, Sajous prefers silver-

nitrate solution, 40 grains to the ounce. It reduces the calibre of the

blood-vessels and promotes absorption. If silver is used, the strong
is preferable to the weak solution. This is applied daily with cotton
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on a holder with care not to let it drip or press out into the larynxri anthor has found that patients experience great relief hy ulin"at home-every morning and night at first, and later, when improve°
nt IS naarlced, only at bed-time-a S-per-cent. solution of campho:.n enthol in benzoinol or lavolin. I have prescribed this for hundreds

of patients, and they often say, many months afterward, that their im-
provement was so great and gratifying that they have had the pre-
scription repeatedly filled, and have obtained the remedy for their
friends. This is used with a small hand-atomizer (Fio- 129)

For office-treatment, after the cleansing throat-douche in coarse
spray with sufficjcnt air-pressure to dislodge and expel all the secre-
tions that may stick to the membrane, we use, for a protective and
emollient, benzoinol; for antiseptic and stimulant purposes eucalyptus
in lavolin, 4 per cent., and pine-needle oil in the same proportions;
and, if the membrane become too dry from insufficient secretion of
mucus, 90 parts of oil of culjebs witli 10 parts of pure camphor-men-
thol. This acts as a decided tonic.

Pernicious habits must be stopped, and indigestion and torpidity
of the liver overcome by proper treatment and hygiene on general
principles.

Acute Eiieumatic Pharyngitis.

Synonyms.—Eheumatic sore throat; rheumatic angina.

Pathology.—The pathology of this affection is the same as in

i licumatism, the discussion of which belongs to the province of gen-
oral medical works. The uric-acid diathesis is discussed under the

heading of "Hay Fever" (page 236).

Etiolog-y.—In persons who are subject to attacks of sore throat

tlie acquirement of the rheumatic habit of body is likely to be fol-

lowed by this type of throat affection. Attacks usually follow ex-

posure to cold and damp.

Symptomatology.—Attacks come on suddenly after the im-

pression of cold, and announce their presence by pain in the throat

and great difficulty in swallowing. The pain of deglutition is so acute

tliat the patient refrains from eating or even quenching his thirst.

All til is time there appears to be an increased secretion and flow of

saliva, which necessitates frequent spitting or the alternative of

swallowing. Tliis act keeps the sufferer constantly harassed, for the

movements of the muscles of deglutition cause exquisite distress, and

\v\i]\ each net the licad niul neck are seen to execute certain move-
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ments characteristic of attempts to avert the inevitable pamfulness

of the act While the attack lasts the suffering is greater than is

nsnally experienced in simple acute pharyngitis, for the soreness m

the rheumatic form is not confined to the mucous membrane of the

pharynx alone, but exists in the muscles concerned in the movements

of swallowing and even in the superficial muscles of the neck, sucli

as the sterno-cleido-mastoid.

These attacks may not last more than a day or two, when other

parts, like the muscles of the back or the shoulders, may be attacked.

On the other hand, there are patients who are not conscious of ever

having had an attack of rheumatism, at least, an aciite attack, but who

are sirbject to periodical visitations of the typical throat affection at

certain seasons of the year, either at the change from winte^r to spring

or in the late fall.

The mucous membrane of the palate and pharyngeal wall ap-

pears of an intense-red color and has a puffy, swelled look. There is

sometimes headache, accompanied with fever of a mild grade. After a

few attacks those who are subject to them readily recognize their

character.

Diagnosis.—The distinguishing features are the suddenness and

severity of the attack, the exquisitely-painful deglutition, the sore-

ness of the cervical muscles, the brevity and shifting character of the

disease, and the rheumatic history.

Prognosis.—This disease is self-limited, so far as its manifesta-

tions in the throat are concerned, for it passes off in about four days,

but to return again on exposure. Prompt treatment will avert at-

tacks.

Treatment.—Salicylic acid in some form is the most effective

remedy. The author prefers a freshly-prepared salicylate of sodium,

and generally prescribes it in the following formula:

—

Acidi salicylici,

Sodii bicarbonatis,

Elixiris gaultheriee, ^ss.

Glyceiini, 3iij.

Aquae, q. s. ad Biv.

Misce. Signa: One teaspooiiful, in water, every two or four hours.

This is given every two hours, at first, until a perceptible im-

provement is shown or until the physiological effects are manifested:

ringing in the ears and slight impairment of hearing. Then the doses

are stopped or diminished or placed suPficiently far apart to avoid
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saheylate is not well borne, if gastric disturbance and he dt
'

toins indicate imnsual susceptibility to this dru. salici^ 7.71 ^
vantageously substituted for it. This is best g^fi n piTu^f^^^^^^^^
doses of 5 grains, as detailed for the administration of^h LZteIn my opinion these preparations are preferable to the IkaH

'

or salol, although the latter and salophen, as J,

Indee^rt?' ^'^V^ ^'''^ ^^'^ ^^^^^ '^^^i^^ed relief.Indeed, this remedy appears to exercise a special influence in quellin.this disease, and is superior to phenacetin, acetanilid, etc., not onl^m reducing temperature, but in transcending the limited action of
a antipyretic Potassium bromide, bromidia, or morphia, combinedwith a_ proportionate amount of atropia, may be called for to subdue
the pain. Effervescent citrate of lithia, soda, and potash and alka-
luhia are indicated to rid the blood of uric acid and to prevent sub-
sequent attacks.

As an external application, I have found the following liniment
eincaeious:

—

^ Olei tiglii, 3j.

Chloroform],
_ jjj

Aquae ammonii fortioris, . ?;m • •
•

• • • 3J.
Ulei sesaim, . . s:;,-

' oi'J-

Misce. Signa: Apjily on cotton.

This is used by saturating a layer of lint or cotton, which ig
apphed to the whole anterior and lateral aspects of the neck and then
covered with a thick layer of cotton. The underclothing should
always consist of wool.

Chronic Eheijmatic Sorb Throat.

Synonym.—Gouty sore throat.

Pathology.—This has generally passed under the name of gouty
sore throat and is due to the same causes that operate to produce
various rheumatic or gouty manifestations in other organs. There
is undoubtedly an increased formation and a retention of uric acid
in the body, and these ])rocesses, together with their resulting mor-
bid iDhenomena, are discussed at length in the cliapter on hay fever

(page 236).
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Symptomatology.—This disease differs from acute rlieiimatic

sore throat principally in degree. There is not acute suffering ex-

cept in exacerbations of the disease, when it lapses into the acute form.

It usually conies on at the same changeable seasons that excite the

acute attacks, but may be present in greater or less conspicuousness

throughout the year. In this case it is more troublesome during the

winter months.

There is a sense of discomfort, perhaps ill-defined, but annoying,

in and about the throat, sometimes extending to the larynx or even to

the trachea. When these lower air-passages are involved, it is often

in consequence of cold, damp, chilling winds from the Northwest.

Pressure over the larynx or the hyoid bone reveals tenderness and

soreness of the parts, suggestive of perichondritis or periostitis. The

patient is conscious of an indefinite sensation described as a constric-

tion or an aching, which is increased by considerable use of the voice.

The laryngeal mucous membrane is not generally involved to

the extent of producing hoarseness or presenting positive indications

of the disease on laryngoscopy.

Diagnosis.—This disease must be differentiated from the simple

inflammation of the throat and from tuberculosis, syphilis, and can-

cer. However, the spasmodic, intermittent, and characteristic history

of this trouble ought to facilitate the forming of an opinion. The

physical appearances are generally negative as compared with the

malignant diseases which are distinguished by visible lesions. In the

latter diseases we find the cachexia or constitutional condition indi-

cated by the particular infection in each instance.

Prognosis.—If the rheumatic or gouty habit has not existed too

long, or is not of too severe a type, the prospect of relief as the result

of treatment is good. The disease is not dangerous.

Treatment.—The internal medication consists of that already

described for the acute form, with the addition of a prolonged use

of lithium. This remedy should be taken in appreciable doses rather

th an in the so-called lithia-waters extensively advertised in the news-

papers. These waters often contain so little lithia according to the

admittedly-correct analyses that one must needs swallow the startling

draught of six thousand gallons of water to get an ordinary dose of

lithia. The most convenient preparation is a tablet of effervescent

citrate of lithia containing 3 grains, made by Wm. E. Warner &
Company. Two or three of these are dissolved in a large glass of

water—tlie more water, the better—and taken once or twice a day
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01 months m succession until the rheunaatic or gouty habit is over-come I have known of no serious disturbances following the pro-onged use of htWa in this form, although I have given it over
P otracted periods. A few persons are susceptible and have symptom;
of strangury if too much is taken. Others do not use a sufficient
quantity of water and have a slight gastric disturbance. Alkalithia
and the effervescent citrate of lithia. soda, and potash, of Keasbey
and Mattison, are also very effective.

The sufferers from this disease, like most other people, drink too
little water to dissolve the waste-elements of the body and eliminate
them. We flush the sewerage system of a city to increase freedom
trom infection; but how much more important it is to flush the
sewerage of the body and wash out the waste-products of tissue
metamorphosis and prevent infection of the system by the results
of decomposition. The success of the water-cures in these diseases
lies largely m the amount of water passed through the body, taking
up the debris of the tissues, dissolving out the urate of soda from the
joints, the liver, and the more alkaline tissues, in which it is stored
only to enter the blood when it becomes sufficiently alkaline in re-
action and then to rack the body with pains.

The clothing should always be sufficient to keep the person as
warm as comports with comfort, and wool is preferable to silk, for it

is a more perfect protective against rapid changes of the temperature.
Cotton or linen must never be worn next the skin. The bowels must
be kej^t regular.

If sensitive spots are detected in the throat or larynx, a 10-per-

cent, solution of carbolic acid in glycerin can be ap^Dlied to the painful

area. The local anaasthetic effect of the carbolic acid affords relief

M-ithout cauterizing the tissues, by the use of this combination.



CHAPTEK XXIX.

DISEASES OF THE PHAEYNX. CONTINUED.

SoEE Theoat of Measles, Scarlet Fevee, and Small-pox.

SOEE THEOAT OF MEASLES.

The mncoiTs membrane of the tliroat often participates to a

large degree in the eruption of measles, and, although it generally

is not severe enough to require special treatment, I have seen it so

intensely involved as to necessitate as persistent efforts as the diph-

theric throat. In this class of cases the mortality amounts to SO per

cent.

If the throat is examined about the time the fever appears it is

found to be hyperfemic, and this condition increases to a congestion

by the third or fourth day of the fever Avhen the eruption is noted.

In the membranous form an exudation occurs that closely resembles

the false membrane of diphtheria. If this is removed, an uneven,

raw-looking, ulcerating surface is found beneath. The inflammation

and exudation cover the soft palate, uvula, tonsils, and posterior

pharyngeal wall in severe cases. The swelling of these parts is great,

the velum palati is paretic, swallowing is torturesome, and the tongue

and general condition are indicative of a grave disease. The ulcer-

ative process may extend deeply enough into the tissues to eventuate

in abscesses. Instances of Eustachian tubal catarrh and middle-ear

complications are numerous.

The larynx is often invaded in measles, but generally only to

the extent of setting up a catarrhal condition such as commonly affects

the trachea and bronchial tubes; but, if the diphtheric form of

measles affects the larynx, the outlook is a very discouraging one, for

four out of fixe of these eases die.

Treatment.—The simple catarrhal sore throat requires treatment

principally to prevent middle-ear involvement. The measures rec-

ommended for acute pharyngitis are suflicient, but the meml)ranous

form should l)e treated with as unremitting thoroughness as diph-
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ter on

SOEE TI-IEOAT OP SCAELET FEVEE

comes intensely injected and of a dark-red eolor. n fflhatto"he tissues produces swelling that is apparent to the eye on insp cttonand even the neek may present a swoUen appearance The
"

! k1Z;
roM

"1: n""' '''T:'
" 1-a-the tonsils hparotKl submaxillary, and lateral cervical glands-may all be 'in-

Jaded by an intense phlegmonous inflammation with resulting ab-scesses

The throat may be' inflamed even when the eruption of scarletfever is absent. As in measles, the swelling and oedema involve the
soft palate as well as the pharyngeal walls, and suppuration and ab-
scesses may occur if the necrotic process extend deeply into the sub-mucous tissues. Middle-ear diseases more often result from scarlatina
than from measles, and the results are far more disastrous than from
measles. Suppuration of the tympanic cavities with resulting granu-
lations, polypi, extensive caries, and necrosis, as well as a high decree
ot deafness, are frequently attributable to scarlet fever.

A malignant type of this disease occurs that takes on the form
of diphtheria. The throat symptoms do not make their appearance
until a week or longer or until the exanthem and fever have disap-
peared. Then the throat is attacked, the submaxillary glands swell,
the throat is covered with a diphtheric membrane, a 'foul discharge
takes place, and the breath acquires a fetid odor. The larynx is some-
times invaded, producing the croupy form of scarlatina. The glands
at the angle of the jaw may suppurate, and the resulting abscesses,
breaking outward, leave scars at this point.

The diagnosis is aided by the presence of an epidemic, and doubt
is set at rest by the appearance of the eruption. In the membranous
form culture-tests for the presence of the Klebs-Loffler bacilli should
be made to determine whether or not we have to deal with true
diphtheria, and in the absence of bacteriological facilities the disease,

as far as the throat is concerned, at least, is to be treated on the
theory that it is diphtheria.

The prognosis in scarlet-fever sore throat, Jf this is a prominent
feature of the disease, must be guarded, for the throat affection often
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causes death. In the simple form it is not dangerous; Init in the

severe, or anginose, form abont 25 per cent, die, and about 50 per

cent, of the diphtheric cases prove fatal.

Treatment.—Aside from general treatment, which is properly

left to general works on medicine, the throat should receive special

attention when it gives promise of becoming seriously involved. In

the first stage of the inflammation cold, in the form of an ice-bag

(Fig. S3), may modify the intensity of the inflammation and avert

or retard 'the tendency to suppuration. The throat-tablets and other

remedies recommended in the treatment of acute pharyngitis are more

effective than gargles. In the pseudomembranous form, which may

prove to be a diphtheric complication, the treatment for diphtheria

must be followed. Eufus P. Lincoln recommends the application of

pyoktanin.

SOEE THHOAT OF SMALL-POX.

The pustular eruption of small-pox makes its appearance in the

throat in many cases, and I have seen it extend forward to the buccal

cavity. The amount of the throat eruption corresponds to the viru-

lency of the attack. The swelling and inflammation may become suflti-

eient to cause pain and difficulty in swallowing. The inflammation

extends in many instances to the larynx and trachea, and the result-

ing oedema has caused suffocation and death (Plate A^II).

In mild attacks there is no danger; but invasion of the larynx

is a grave complication.

Treatment.—The cleansing and disinfecting sprays followed hy

the protective and emollient and oily preparations given in Chapter

XVIII are indicated. If the oedema extend to the larynx, scarifi-

cation must be resorted to in order to prevent suffocation, and indeed

it may become necessary to intubate or perform tracheotomy. In the.

diphtheric form resort must be had to the treatment described in the

chapter on diphtheria.

Follicular Pharyngitis.

Synonyms.—Folliculous, or granular, pharyngitis; clergyman's

sore throat.

Pathology.—There are two forms of follicular pharyngitis,—the

hyiiertrophic and the exudative. In the first form the follicles are

enlarged and stand out prominently upon the membrane, while in

the second, or exudative, form there is a secretion of a light color.
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Which may become dried and cheesy in consistence and appearanceIn the hypertrophic condition the morbid changes are epithel aira her than ollicular, but in the exudative form the^ollicnla/tl
re distended and theiT walls thickened, and chalky deposits are somtimes fonnd within the follicles.

In the case of public speakers the severe tests to which the vocal
organs are put increase the demands on the glandular elements to
lurnish an extra amount of the lubricating secretions. This pro-
racted exercise results in increased blood-supply and deposit of nu-
triment, or an excess of growth of the glandular tissues, and this
together with occlusion of the apertures of the follicles, accounts for
their hypertrophic condition. Irritating discharges from the naso-
pharynx serve to excite inflammation in the orifices of the follicles
resulting in their constriction or obliteration.

Etiology.—It is not a simple matter to account for this disease,
for it exists in young children who are not exposed to the irritants to
which the disease is usually attributed: excessive use of the voice, the
inhalation of dust, gases, smoke, etc. There seems to be an inhe'rent
tendency to a proliferation of cells in the mucosa. It is especially
prevalent in those having the strumous diathesis. Old age seems
quite exempt from this form of throat trouble, but presents the
atrophic stage of pharyngitis.

Symptomatology.—In the early stage of this disease the patient
complains of dryness of the throat or a tickling sensation that occa-

sions frequent etfoi-ts to relieve, and a shght hacking cough. The
voice assumes a husky quality and tires after speaking or singing a

short time, and while using the voice transitory lancinating or shoot-

ing pains occur.

The dry stage is followed by a mucous secretion which is often

stained with pus or blood. The discharge is usually thick and tensile,

and clings to the posterior pharyngeal wall or sticks to the posterior

surface of the velum. If it is not too abundant it dries into scales or

crusts. The membrane covering the back wall of the pharynx is

studded with several spongy, red masses, or is sometimes qilite cov-

ered with, them. They are in some instances punctated, appearing

like little nipples; in others they have broad bases, are flat, and

become coalesced in patches. Behind and external to the posterior

faucial pillars their union forms a ridge extending upward and out-

ward toward the Eustachian orifices. The blood-vessels are engorged

and the veins are abnormally prominent.
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The tonsils are enlarged in a considerable proportion of tlieso

cases and the uvula is relaxed and tickles the tongue (Plate IV).

The membrane intervening between the follicles may be atrophied and

of a grayish-white color that will convey an impression, at first sight,

of pus.

Diagnosis.—Cohen mentions the presence of ulcerated patches

in this affection, which would render one liable to mistake this for a

syphilitic throat, but I do not remember to have encountered this

condition. Eliminating the question of ulcers, which must be very

rare, there is little likelihood of this being mistaken for syphilis or

tuberculosis.

Prognosis.—If let alone follicular pharyngitis may be expected

to invade the larynx and seriously affect the voice for speaking and

ruin it for singing, or it extends to the Eustachian tubes and throiigh

them to the middle ears, resulting in hypertrophic or sclerotic catarrh

of these important organs. At last the history of this disease brings

us to the fourth stage of throat catarrh, or atrophic inflammation,

resembling atrophic rhinitis.

Treatment.—The physician does not often enjoy the opportunity

of treating this disease in its early stages, for the symptoms are not

urgent enough to suggest the need of medical services. As in the

other inflammatory processes, cleanliness is the first prerequisite.

The alkaline and antiseptic washes and the oleaginous sprays discussed

in the chapter on those subjects are useful here. After perfectly

cleansing the nose and throat, for this is the first step in the treat-

ment, the follicles, two or three at a sitting, should be reduced by

the application of chromic acid, London paste, or—^laetter still—the

galvanocautery. If the acid or paste is used, great caution is neces-

sary not to let it drop into the larynx or oesophagus or spread upon

the surrounding membrane. The chromic acid is applied in the

form of a bead of the crystals fused upon the platinum wire-loop ap-

plicator (Fig. 71). The London paste is applied in small particles so

that they will adhere like minute spots of plaster on the surface of

the follicles.

The galvanocautery (Fig. l-tO) is the most satisfactory means of

eradicating the tumefied follicles. The long electrode is chosen ac-

cording to its fitness for the particular condition present and applied

to the apex or centre of the follicle before the current is turned on.

Then the circuit is closed for an instant until the tumefaction is

burned so as to destroy it to a point a little below the surface of the
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f^^toTv 1

^^«.y tl- hypertrophied tissueIS sctn to have given place to a gray surface that will be cast offas a slough m about a week. By repeating this process a nurber ofmes all the enlarged follicles can be dispersed! In the meantime
cleansing, soothing, and protective remedies should be applied in the±orm oi sprays, such as a 3-pei-cent. solution of camphor-menthol
benzomated avolm, and a 4-per-cent. solution of eucalyptol in lavolin
These should be used once or twice a day, preferably at bed-time and
on rising m the morning.

General treatment is demanded by a uric-acid diathesis to pre-
vent rheumatic or gouty attacks in the throat, and, if the digestion is
faulty or the elimmative functions are impaired, remedies must be
addressed to these conditions. The local treatment is often aided by
tonics and alteratives.

Membranous Sore Throat, Non-diphtheric.

Synonyms.—Simple membranous sore throat; herpetic pharyn-
gitis

Pathology.—There occurs occasionally a form of sore throat
characterized by an exudate that covers the pharynx and fauces, and
extends upward and forward toward the hard palate on its inferior
surface, resembling the diphtheric membrane. This is the result of
an herpetic eruption in the throat, the blisters of which Tupture and
cover the membrane with their contents.

Etiology.—The cause of this affection is not known, but it is

more prevalent during epidemics of diphtheria than at any other time.

Symptomatology.—The initiatory symptoms are very like those

of diphtheria, except that they are of diminished intensity. There
are chills; fever of 101° or 103° P.; rapid pulse; dirty, indented

tongue; dry throat, with burning pain; and difficulty of swallowing.

Blisters are often found coincidently on the lips.

In the beginning of the attack the membrane of the throat is

of a deep-red color and is dotted with follicles that are inflamed or

pustular in character. As these pustules rupture and their contents

escape over the surrounding surface the appearance of a false mem-
brane is given to such patches. The seat of each ruptured pustule

may become an ulcer, and these grouped together present irregular

areas of ulceration.

Diagnosis.—Simple membranous sore throat may be confounded

with diphtheria, but it is not so grave a disease. Although it may
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be ushered in by symptoms simiilating diphtheria and with a high

fever, generally all the symptoms are of a milder grade. The simple

membrane is much thinner,—indeed, one can almost discern the mu-

cous membrane beyond,—while in diphtheria the false membrane is

three or four millimetres thick and closely adherent to the surface

beneath. In the simple disease the membrane is easily detached by

means of cotton on a carrier, leaving a smooth surface, while detach-

ment of diphtheric membrane reveals raw, uneven, ulcerating tissues

exposed to view. Bacteriological examination in diphtheria shows

the presence of the Klebs-Loffler bacillus, which is the germ of that

disease, while the tests of the simple form are negative. The sputa

and. sections of the membrane should be submitted to the culture-tests

in this or any other disease in Avhich diphtheria is suspected. It

has become an easy matter in large cities like Chicago, where there

are laboratories for such purposes and the health department of the

city government conducts such experiments.

Prognosis.—This disease in itself is not dangerous, but it should

not be forgotten that true diphtheria sometijnes is ingrafted upon it,

especially during epidemics.

Treatment.—During the first stage, when the fever is high,

guaiacol diluted one-half with glycerin and applied with cotton on

a holder mitigates the symptoms, and is indicated on account of its

effect in reducing the temperature. It is best not to use it in full

strength, for it has sometimes appeared to have a destructive effect

on the mucous membrane, and we have found on the day folloAving its

application an ulcerated surface corresponding to the area touched

with the pure guaiacol. Hydrozone should be sprayed into the throat

every few hours, the intervals depending on the rapidity with which

the false membrane is formed. But it is not necessary to use it fre-

quently if it cause much smarting and burning, for the gravity of the

disease does not warrant it. If considerable pain is produced by the

TI2O2, it probably contains too large a proportion of acid and requires

dilution. Ingals prefers the following pigment: Mori^hisE sulphatis,

gr. iv; aeidi carbolici, gr. xxx; glycerini, fgj; to which he adds 30
grains of tannin when an astringent is required. John North has
stated to me that potassium permanganate will dissolve the false mem-
brane. He uses 30 grains to the ounce of water.

Inhalations and sprays arc more easily applied and cause less dis-

comfort than swabs and probangs. I have seen much relief afforded
by adding 10 drops of pure camphor-menthol to a ])int of hot water

23
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for the patient to inhale through the mouth. A benzoinol inhaler
{hig. 140), an ordinary tea-kettle, small tea-pot, or cofEee-pot can be
pressed into service for this purpose. The nozzle is \vrapped with sev-
eral thicknesses of cloth, not occluding the opening itself, so as to
prevent burning the lips, and the end of the nozzle is taken bet^yeen
the lips while the steam impregnated with the fumes of the medicine is
drawn gently into the throat. This has given good results in other
forms of sore throat. Carbolic acid in glycerin, of 5- or 10-per-cent.
strength, will deplete the blood-vessels and anesthetize the mucous
membrane sufficiently to relieve pain. Sprays of eucalyptol, camphor-
menthol, or salol in 3-per-cent. solutions—after the alkaline antiseptic
sprays already given in Chapter XVIII—have a refreshing effect.

The general treatment, diet, and hygienic and prophylactic meas-
ures appropriate to this disease are the same as those recommended
in the treatment of eoryza and acute pharyngitis.



CHAPTEE XXX.

DISEASES OF THE PHARYNX, CONTINUED.

Diphtheria.

Unlike the sore throats of scarlatina, measles, and small-pox,

in which a pharyngeal manifestation is not a necessary element of

the disease, or in which, if it exist, it is merely incidental to a con-

stitutional malady, in diphtheria we recognize a veritable throat

affection with systemic infection. The importance of the disease and

the advancements recently made in its pathology and treatment war-

rant an extended presentation of the subject.

Since the discovery of the microbe which causes diphtheria by

Klebs, in 1883, the method and nature of the disease have been

illuminated by the researches of Lofiier, Eoux, Welch, Prudden, and

others.

Pathology.—In true diphtheria there is always present in the

membranous deposits in the throat a micro-organism that is not found
in like exudates of other diseases. This microbe is easily differentiated

from others and can be isolated and propagated in culture-tubes.

When animals like guinea-pigs and rabbits are inoculated with this

organism the disease which produced the microbe is reproduced in

the susceptible animals. Extensive experiments and studies by sci-

entific observers have conclusively demonstrated that this disease is

one of local origin, with constitutional phenomena, depending upon
the absorption of a poison generated by the specific micro-organism.
The false membrane of diphtheria abounds in these microbes in its

superficial layers, but they are not found in the stratum next the
mucous surface, and generally not in the mucous membrane itself.

The poisonous principle evolved by this microbe is comparable to the
venom of serpents, and in this connection it is instructive to observe
that in contrast to this deadly microbe another is found identical with
it in biological and morphological characteristics, but lacking in the
power to destroy the lives of susceptible animals. This has been
termed the false, or pseudodiphtheric, bacillus. Concerning the
variations in the pathogenic properties and powers of these blicilli,

Abbott says, in the Medical News for November 17, 1894: "It was

(355)
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observed that the genuine, virulent diphtheria bacillus was liable to
fluctuate m the degree of its pathogenic properties, at times possess-
ing these to such an extent that, ^yhen inoculated into guinea-pigs
death resulted in from thirty-six to forty-eight hours, while again the
period of inoculation was much longer, often reaching five or six
days, and in not a few cases organisms were obtained from undoubted
cases of diphtheria that failed to give more than a temporary local
reaction when inoculated into these animals."

The micro-organism of diphtheria is named the Klebs-Loffler
bacillus (Figs. 189 and 190), after the scientists who have brought

Fig. 189.—Diphtheria bacilli. Culture on agar-agar, twenty-four hours

old; stained in alkaline methylene-blue
;

magnified

1000 times. (After Krieger.)

to light the germ that causes untold suffering and a vast waste of

human life. When this bacillus comes in contact with a mucous

membrane or with abraded skin an inflammation is excited. The

conditions then are favorable for the development and propagation

of bacilli,—warmth and moisture,—and, while the microbes them-

selves do not enter into the lymph or blood circulation, their poison-

ous product does. In this luanner an infection of the whole system

takes place,—a toxaemia of specific type. This poison introduced into

the blood of guinea-pigs and rabbits in minute quantities produces

death, and its potency is retained for long intervals in a vacuum.
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AccordiBg to Yersin and others, the bacillus itself is not virulent, but

the poisonous product of the microbe is the material that causes

paralysis in sheep and dogs, and death in rabbits. A similar bacillus

is also found in the mouths of individuals who have never had diph-

theria and who have not been exposed to it. To' all appearances this

is the true Klebs-Loffler bacillus deprived in some way of its virulency.

It may have become modified or attenuated, but whether its poison-

producing powers can become revivified is not known. These facts

demonstrate that practically two diseases have formerly passed under

Fig. 190.—Diphtheria bacilli. Culture on blood-serum, prepared as

Fig. 189; magnified 1000 times. The short form presented in this specimen
is due to their rapid multiplication. Some of the germs are distinguished
by a club shape, which is considered characteristic of this species. (After
Krieger.)

the name of diphtheria, just as previously to the present century
scarlatina and measles were supposed to be identical.

In true diphtheria the infection and toxsemic condition are pro-
duced by the Klebs-Loffler bacillus, but in false diphtheria this ba-
cillus is absent or is changed in character, and in its place are found
the streptococcus longus, the streptococcus pyogenes (Fig. 191), and
the staphylococcus.

False diphtlieria is a much milder disease than the true form and
is far less frequently productive of paralysis. Although these two
forms of the disease cannot be differentiated except by bacterioloo-ical
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method
,
Baginsky -V irchow, Henoch, Smith, and others recognize

the dual character of the disease. In the true form the streptococcus
and staphylococcus are often found associated with the Klebs-Loffler
baci lus and even the internal organs are invaded by the cocci, where
the bacilli of true diphtheria do not penetrate. The cocci have been
found m the lungs and kidneys as well as in abscesses of the neck

The bacillus of true diphtheria is possessed of remarkable vitalitv
and may convey the disease after months and even years of latency
D'Espme and others found their potency unimpaired in cultures of
sixteen months. Cases are on record in which infection occurred

Fig. 191.—Streptococcus pyogenes. Streptococci and leucocytes of human
pus; stained in gentian-violet; magnified 1000 times (Pfeiffer

and C. Fraenkel). (After Krieger.)

from clothing and other articles after as many as twenty years, and
these are authenticated by observers of undoubted competency and
credibility.

Diphtheria usually attacks persons under the age of 30 years,

but may occur at any period of life. Its relative frequency in the

very early years would almost justify the designation of a disease of

childhood. Out of 1512 cases in one statistical table I find that 1309

occurred in children under 6 years and only 203 from 6 to 17 years.

In another table including adults 70 per cent, of the cases were under

18 years, 20 per cent. M'ere between 18 and 30 j^ears, and only 10 per
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cent were above 30 years. It has been observed very infrequently

in infants under 6 months old; but at this age the organism appears

to be nearly immune against this disease.

The period of incubation varies greatly, there being as wide a

margin as from one to twenty days. In animals directly inoculated

the variation is only from half a day to three days. The sooner the

disease makes its presence known, the more virulent is the type of

attack. When the onset is slow and sluggish it seems to indicate

either the modification or attenuation of the infecting germ or the

strong power of resistance of the system.

Etiology.—Diphtheria is not a sporadic disease, since it cannot

arise in a body independently of any extraneous cause. It can re-

produce, but cannot produce, itself. The disease originates in any

individual in the following manner: The specific micro-organism

Imown as the Klebs-Loffler bacillus gains lodgment upon the mucous

membrane or denuded skin. There it grows and multiplies, and

during this development of cultures of the germ a poison is produced

that is chemically analogous to the venom of serpents, and the analogy

may be extended to include its virulency. The resulting pathological

manifestations are a reproduction of the disease whence the infecting

germ was derived. An exposure of a susceptible person to the specific

microbe for only an instant may be sufficient to insure its reception

upon a favorable soil; and so rapid is the process of propagation and

toxaemia that a few hours—or days, at most—witness the develop-

ment of this plague of nations.

Abbott, in the Medical News for November 17, 1894, speaking

of the Klebs-Loffler bacillus, pithily puts his views in these words:

"If this agent is present, diphtheria exists; if it is absent, then the

local conditions and constitutional manifestations must be attributed

to some other cause, and the disease is not diphtheria." The vitality

of the bacillus, extending over many months or years, seems to insure

the enduring nature of this decimator of communities. This is not

an exaggerated characterization, for I have been in an epidemic that

has literally annihilated family after family of children until the

population was dazed by the devastation.

Contact of persons with those who are, or have been, suffering

with diphtheria is not necessary to constitute exposure. Merely the

inhalation of a patient's breath, or being in the same room, or being

in the presence of one who has been in such a situation and who may
carry the infection in his clothing, or handling a book between the
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The subtile nature of this microbe and its fondness for its vic-tims anc its vitahty and power of propagation are suggestive of t^iemul itudinous ways of .infection and of the necessity^^of unceasing
vigilance to escape it. One never knows when a child in school or ina pubhc conveyance may not be sitting beside a diphtheric individualand It seems as though no argument were needed to show the abso-
lutely dangerous character of the universal habit of kissing children
who, m fact are much more susceptible to this deadly disease thanme adults who wantonly expose them.

Surgeons have contracted diphtheria and many have lost their
lives by means of a particle of the membrane or discharges from a pa-
tient's throat coughed into their eyes or upon their lips or by receivino-
It upon an abraded surface of the skin. When making examinations
of the throat they have forgotten either to wear protecting glasses
over their eyes or to keep at one side of the line of the column of
air expelled by coughing.

The lower animals are subject to attacks' of diphtheria. Pigeons,
turkeys, and eats have communicated it to the human family in vari-
ous authenticated instances. Hence the unappreciated danger of
allowing children to pet and caress sick cats is apparent. Babbits
and guinea-pigs are susceptible to the diphtheric virus, and cows'
milk has been known to convey this disease, as it does scarlatina.

Symptomatology.—There is a very wide margin of varieties in
both the local and systemic manifestations of diphtheria. The disease
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may appear in a very mild form, or there may be a severe throat

inflammation with distressing local symptoms and alarming and fatal

constitutional disturbances. The period of incubation is generally

from two days to a week, and is characterized by sensations of chilli-

ness, waves of heat, lieadaclie, weariness or sleepiness, and depression

of spirits. Following these premonitory symptams are more pro-

nounced ones announcing a serious involvement of the digestive and

circulatory systems. Loss of appetite, nausea, vomiting, and diar-

rhoea occur, accompanied by thirst and increase in the force and fre-

quency of the heart's action. Heat and dryness of the throat, stiff-

ness or soreness in the muscles concerned in the act of swallowing,

which is painful; and tenderness on pressure under the angle of the

jaw indicate the localization of the pathological process in the throat.

The temperature rises to 101° F. in the first stage and some-

times as high as 104° F. Adults are more likely to complain of

headache and backache than children. An erythematous eruption

occasionally appears during the first stage. Inspection of the throat

within the first few hours of the seizure reveals a reddened, swollen

condition of the mucous membrane of the soft palate and tonsils. All

the -symptoms are not present in every case. One must expect to find

some of these lacking, and a description that will accurately fit one
case may vary widely of the mark if applied to the next. But we
would best consider typical cases.

The second stage is that in which the false membrane is formed
and the presence and proliferating powers of the diphtheria bacillus

are demonstrated. The first appearance of this disease-label—which
is usually within the first day or two of the onset—is a thick, yellow
secretion, which can be seen covering the tonsils. A little later a
yellowish-gray or a dirty, grayish-white, false membrane is seen to
have made its 'appearance in the fauces and pharynx, increasing in
thickness and extent until little can be seen but this reeking back-
ground to a painful picture. If pieces of this adventitious tissue are
detached from the mucous membrane, to which it is closely adherent,
the latter is seen to appear rough, raw, granular, and bleeding. All
the groups of glands in the vicinity of the throat become indurated
and sensitive.

The higli temperature usually falls after the full development
of the exudate in the pharynx, and may reach the normal on the
fourth or fifth day. Decomposition of tlie secretions of the throat
causes an offensive breath, which may often be observed the instant
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one enters the patient's room. The profound impression of the diph-
theric virus on the circulatory system is evident from the feebleness
oi the pulse, which is compressible and abnormally rapid or slow
The kidneys participate in the general systemic disturbance, although
the diphtheria bacillus itself does not penetrate to them; and the urine
IS decreased, high-colored, and rich in urea, and often in albumin
also.

About the third or fourth day there may occur an extension down-
ward of the disease into the larynx with unmistakable signs of a
serious complication. The respiration is harsh and embarrassed and
a dry cough reveals the hoarseness of the voice. Increasing con-
striction of the laryngeal cavity is evidenced by distressing dyspnoea,
blueness of the lips and finger-nails, puffiness of the face, and in-
creasing dullness of the intellect until unconsciousness and fatal coma
come to the sufferer's final relief.

Other complications result from an extension of the disease to-

the nasal cavities, followed by a thin, yellow or dark, foul discharge
from the nose, excoriating the skin about the nostrils and on the
upper lip. Invasion of the nasal ducts may lead to involvement of the
eyes; or extension to the Eustachian tubes may presage invasion of

the middle ears with the train of consequences following in the wake
of a suppurative middle-ear inflammation of a diphtheroid type.

The third stage results in resolution or death. This period of

the disease begins at about the end of a week, when all the racking

symptoms may gradually melt away with the loosening and exfolia-

tion of the false membrane. The general condition shows a refresh-

ing improvement,—a sunshine of calm succeeding a physical storm.

The fever is gone, the pulse drops to the normal rate, painful swallow-

ing disappears, desire for food returns, the kidneys and skin perform-

their functions naturally, and all but the strength may now return

to par.

Unless a relajDse occurs, or the heart has been too profoundly

implicated so as to incur the liability of syncope, or diphtheric paraly-

sis follow the attack, the patient pursues a normal course to complete-

recovery.

In case the infection is of an intensely virulent type and finds^

the powers of resistance weakened, the system yields to the irresistible-

invasion of the virus and succumbs to coma and death.

This is the natural history of a typical attack of diphtheria un-

influenced by the efforts of man to avert or modify its progress. Be-
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tween this type and simple membranous sore throat there are great

variations in the virulency of the infection and its manifestations.

Diagnosis.—Simple membranons sore throat and ulcerative ton-

sillitis are the most likely to confuse the practitioner in differentiating

between diphtheria and other pharyngeal affections; but the exuda-

tive form of sore throat in measles and scarlet fever also closely

resemble true diphtheria. The presence of a diphtheric epidemic,

the rapid development of the symptoms, and the closely adherent,

leathery membrane are definite diagnostic features. The membrane

of the other diseases is thin and easily wiped off with cotton, leaving

generally a smooth membrane beneath, instead of a rough, ulcerating,

or bleeding surface. The absence of the slcin-signs of measles, scar-

latina, and erysipelas aid in excluding those diseases, although very

exceptionally an erythematous rash occurs in the first hours of diph-

theria.

From throat inspection alone it is impossible to distinguish be-

tween diphtheria and other forms of pharyngitis before either a false

membrane forms or an eruption appears, so that it is then necessary

to be conserv£ltive in expressing an opinion, and to treat the case as

though it Avere expected tO' eventuate in diphtheria.

A positive diagnosis is possible if a bacteriological examination

prove the presence of the Klebs-Loffler bacillus. Other microbes may
be present and embarrass the results of treatment, but the nature of

the infection is established. It must not be forgotten, however, that

another micro-organism identical with the Klebs-Loffier bacillus, to

all appearances, is sometimes found, but differing from it in that it

produces a milder affection. The disease characterized by this mi-

crobe should be termed "diphtheroid," analogously to the formation

of the term "typhoid" from typhus. As soon as any symptoms exist

to excite a reasonable doubt as to the possibility of the disease being

diphtheria, the secretions, and especially any available false mem-
brane from the throat, should be secured in a perfectly-clean, steril-

ized test-tube and submitted to the microscope and culture-test by a

competent bacteriologist whenever it is possible to do so. Where it is

not practicable, the treatment should be conducted on antidiphtheric
principles until a positive diagnosis can be rendered.

Prognosis.—This is one of the most fatal of the diseases that
afflict humanity; but, in view of all the evidence adduced, it is

evident that the death-rate has been reduced since the introduction
of serum-therapy. Notwithstanding this, the physician should always
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Patients often succumb in a day or two after the seizure, and
the majority of fatal cases die by the fifth day. In very youn^ chil
dren, at^the age when tenacity upon life is feeble, this disease\-ages
with a fearful mortality. Signs of the gravity of an attack are in-
vasions of the nose, ears, larynx, and trachea; hemorrhages; purpuric
eruption; suppression of the urine; vomiting, and diarrhcEa. In laryn-
geal stenosis without intubation or tracheotomy the death-rate reaches
the appalhng figure of 95 per cent. A large number of sudden deaths
are attributed to heart-failure.
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DISEASES OF THE PHARYNX, CONTINUED.

DiPHTHEKiA, Continued.

Treatment.—Since diphtheria is primarily a local disease with

secondary constitutional infection, in this respect comparable to syph-

ihs, we will take np the consideration of medicinal treatment in the

logical order suggested by the sequence of the phenomena that con-

stitute its history: (1) local and (2) constitutional treatment,—^both

the classic method and the modern serum-therapy. But coincidently

with the beginning of treatment certain preliminary precautions must

be observed for the conduct of any given case to a successful issue,

and also for the protection of other members of the family and the

community.

In addition to observing the patient's pulse, temperature, and

respiration, and other physical signs and symptoms, the throat and

nose should be examined in such a Avay as to avoid the possibility

of the physician himself becoming infected. Instead of occupying a

position immediately in front of the patient while inspecting the

throat he should be at one side and on the alert to dodge any of the

discharges from the throat that may be expelled by a sudden, ex-

plosive cough. Otherwise a lodgment of the venomous secretion or a

particle of false membrane in the doctor's eye or on his lips may cost

him his life. Moreover, cases have occurred in which the expulsion

of the virus has resulted in its landing in the examiner's beard or on

his clothing, and the communication of the disease with deadly effect

to members of his own family or to other patients. The practice of

holding a small pane of window-glass between the patient's mouth and

the physician's face is an excellent one.

The medical attendant of a diphtheric case would best remove

his coat and vest and wear an operating-gown reaching from his neck

to his feet, or, in lieu of this, a sheet pinned about his neck and en-

veloping the person to the feet. After the examination, his hands,

face, and beard should be washed with a solution of bichloride of mer-
cury, 1 to 10,000. The instruments used should be boiled over a very

hot fire in a solution of carbonate of sodium—an ounce to the pint

(365)
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g-und-floor and so situatedas to adm t the sunlight and an abundance of fresh air. All carpetsrugs, wmdow-curtams, pictures, draperies, upholstered furniture andunnecessary articles must be removed before the patient is dmittedmto this room. Without exposing the sick one to draughts S a rfree ventilation should be effected from the tops, not the lower parts'

to ^4? 7%. ^^"^P-^t-^ be kept uniformly at%0°
to 74 I. The body-clothing must be such that children cannot
expose themselves to cold at night, and this rule should be observed
also at all times with children especially, who ought to wear union-
suits by day and night-drawers at night. These consist (the first) of
woolen shirt and drawers in one piece and (the second) of cotton-
flannel or cotton suits made in the same way. The woolen suits are
to be used m winter and the cotton-flannel for cool, and the cotton
for hot, weather. The drinking-water must be pure. If there is reason
for the slightest suspicion of the purity of the water it should be
boiled for fifteen minutes and then chilled, not by placing possibly-
infected ice in it, but by setting it covered in a cold, pure atmos-
phere in winter or surrounding it with ice in hot weather. Pure
water made cold by this means is safer than the ice sucked, as recom-
mended by many writers, since freezing does not destroy disease
germs.

The drainage of the house should be inspected to ascertain if

cess-pools, stagnation, or faulty sewer connections are responsible for
the sickness. All communication between the outside world and the
patient must be forbidden, except through the physician and the
nurse. In order that the contaminated air of the sick-room may not
infect the adjoining apartments, a sheet should be saturated with a

5-per-cent. solution of carbolic acid and hung over the door-way of
the chamber. A valuable antiseptic procedure is to have the bedstead,
floor, and walls washed daily with a solution of mercuric bichloride,

1 to 10,000. One to 20,000 parts of water will destroy bacteria in

ten minutes.

The physician's duties do not end with giving instructions. He,
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himself, must often insist on tlieir observation and personally super-

intend or execute his own orders if he would save his patient's life.

As an illustration of the indifference of the average family to the

commonest sanitary regailations I will adduce a single instance: Upon

being called to see a girl of 17 years, I found sufficient clinical evi-

dence to warrant pronouncing her ailment diphtheria. She was lying

in a bed in a large, but dark, damp, and musty room. On inquiry it

developed that her brother and father had died of the disease m the

same room and in the identical bed. I immediately asked to be shown

the rooms on the floor above, and selected two adjoining apartments

extending the width of the house, so that windows admitted sunlight

and air on opposite sides. I directed all the contents of these rooms

to be removed, excepting nothing but a bed, a table without a spread,

and a chair without upholstering. Promise was exacted that the pa-

tient would be removed to these chambers without delay. On the fol-

lowing day I found the patient where I had left her, and worse. No

time was lost in informing the family that I would at once withdraw

from the case, and that I would not make another visit or prescribe

for the patient at the present time unless they immediately removed

her to the selected apartments. They had decided that it would in-

convenience them to do so, but they hastened to comply with my

demands. Thorough antiseptic measures were adopted, such as had

not been employed in the cases of the brother and father. Another

younger child, a sister of the patient, soon was suffering from the

same disease. She was siibjected to the same rigid hygienic measures.

Both childen recovered. One had abscesses of the neck, but no per-

manent bad results further than scars indicating the points of in-

•cision. Father and son died in the same room, in the same bed, with

the surrounding conditions described. The two sisters recovered un-

der conditions made as favorable as possible. Had they been kept

in the dark, damp, musty, infected atmosphere of the double-death

chamber, I predicted that the undertaker would soon follow my foot-

steps. Measures that seem imperative and even harsh may sometimes

be absolutely necessary to the patient's welfare and the doctor's con-

science and reputation.

It is a great advantage to have a skilled nurse to faithfully and

intelligently execute the physician's directions. She will best carry

out all the modern methods of care of the sick as perfected in our

great hospitals. She will be prepared—as no untaught person can

be—to observe the aseptic and antiseptic teachings of advanced med-



368 THEATMENT OF DIPHTHERIA.

lection oi sputa is plain enough when we reflect that flies are atacted to siich refuse, after visiting which they cultivate Z aqtiain ance of your susceptible nose, lips, and eyes, or any po nt ofskm denuded of its epidermis, and there inocidate your injectLi

^hTdinhS^'7V"^"'
'''''''-'^ -^^^ ^^-^-^

the diphtheric discharges are thrown. These cats contract the diseaseand distribute it throughout the neighborhood. Dame Nature, in anangry mood, seems to have exercised all her cunning and ingenuity
to devise unsuspected ways and intricate and invisible means for the
prolific production and wide dissemination of the germs of this fatal
plague of the throat. Such considerations led J. Lewis Smith to sayihe day will probably never come when we can say of diphtheria aswe can. of small-pox, that it is virtually suppressed."

The sputa should be disinfected, before removal from the pa-
tient s chamber, by pouring over it enough of a solution of bichlo-
ride of mercury-1 to 1000-to entirely cover the discharges. This
should remain in the receptacle at least a half-hour and be aoitated
several times to bring all portions of the ejecta into contact wfth the
disinfectant. Deodorizing and disinfecting medicaments are vol-
atilized m the room, much to the patient's comfort. I have observed
excellent effects from melting menthol crystals in a teaspoon over a
flame until the air was comfortably impregnated with the fumes.
When the nose was involved I have taken the hot steaming liquid to^

the bedside and held it where I could blow the fumes over the bed
toward the patient's face so that he would inhale a considerahle
quantity of them through both the nose and throat. His eyes are
kept closed, and if not too great heat is used so as to make the fumea
too dense, without any irritating effects, his nose and throat are
benefited. If the throat is entirely covered by a thick membrane, of
course no fumes reach the mucous coat beneatii. J. Lewis Smith pre-
scribed as a prophylactic the fumes of the following prescription:

Olei eucalypti, acidi carbolici, of each, gj; terebinthinaa, gviij.

"Add 2 tablespoonfuls of this mixture to 1 quart of water and allow

it to simmer constantly near the' patient in a vessel with a broad sur-
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face, as a tin or zinc Avasli-basin, a vessel witli a broad surface being

needed so that it will not take fire. The vajDor produced is strong and

penetrating, but not unpleasant."

Local Treatment.—There are remedies that exert a solvent action

on the false membrane when the latter is macerated in them for a

considerable time, and this fact has led to their use as gargles and

local applications by means of swabs and sprays. Some of these reme-

dies have too slow and feeble an effect to be of efficient use in the

throat. Others exert a decided and perceptible influence in dissolv-

ing the exudate both without and within the body. Such, for ex-

ample, is sulphocalcin, to which my attention was first attracted by
William C. Wile several years ago, at a meeting of the Mississippi

Valley Medical Association, to which he reported a large series of

diphtheric cases in which imusual success had attended the topical

application of this, remedy. I then introduced it into my practice,

and.am able to confirm Wile's statement of the solvent properties of

this preparation. In a letter recently received from the doctor he
reaffirms his previous statements, and says his experience during the
intervening years has been as satisfactory in the use of the drug as
his first reports indicated.

My method of employing the liquid is as follows: Absorbent
cotton is twisted firmly on a long cotton-carrier curved at the rough-
ened end so that it is impossible for the pledget to drop off into the
throat. This is dipped into the fluid and pressed against the side of
the small container, which should have a wide mouth. After press-
ing out all the surplus so that none will squeeze out and run down into
the larynx, the medicated cotton is brought into contact with all the
surfaces of the false membrane, making sure that the latter is wet with
the sulphocalcin. The cotton is then burned. This treatment is
repeated as often as is necessary to keep the membrane dissolved and
the throat clear of it. At first it has sometimes been necessary to have
the nurse apply it every fifteen minutes, lengthening the time between
the treatments, as the membrane becomes less rapidly formed to a
half-hour, an hour, or two or four hours. When no false membrane
reappears the remedy is discontinued. The solvent effect of this
treatment ls so apparent that I wonder at its not having come into
more g-oneral use. Its disagreeable oclor is an unfortunate feature
John ^orth informs me that a 30-grain solution of permanganate of
potassium mil dissolve the false membrane.

In the Briiish Medical Journal of recent date Lennox Browne
2-t
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speaks of sulphurous acid as being an efficient germicide that acts
systemically as well as locally Avith good results. I have often applied
the sulphocalcin pure, and always do when the false membrane is

thick enough to prevent the remedy from coming into actual contact
with the mucous surface; but, when the exudate is reduced to such
a state of thinness as to allow the drug to penetrate to the mucous
membrane beneath, it is necessary to dilute it with water until the
smarting and burning otherwise produced is reduced to the point of
toleration. But, the stronger it can be borne, the better the results.

Hydrozone, or dioxide of hydrogen (peroxide, H.O.), has proved
very effective when it could be nsed in full strength with an atomizer.
I have used large quantities of hydrozone during the past few years
with great satisfaction. It is one of the best of disinfectants and
antiseptics. When a spray of the fifteen-volume strength is made to

copiously cover the false membrane it immediately begins to foam.
As it comes in contact with pus-corpuscles they are decomposed and
oxygen is liberated to destroy the micro-organisms present. The
mechanical effect of the process of effervescence appears to make the

false membrane more friable, to loosen it, and to aid in its removal.

It is best to spray an abundance of the fresh preparation into the

throat while the tongue is depressed, so as to reach every part of the

pharynx. Then the patient, if old enough, is directed to hold it in

the throat and gargle it so that contact is prolonged. Gagging should

be avoided for fear of producing vomiting and the loss of much-
needed food. The tongue-depressor must not be carried far enough

back on the base of the tongue to cause retching. This treatment has

proven very effective in my experience, and is repeated every half-

hour, or every one, two, or four honrs, as the conditions demand. It

is of prime importance that the hydrozone be strictly pure, fresh, and

just opened, and not allowed to be exposed to the air, heat, or light.

If the -pure hydrozone cause too much smarting, it can be diluted.

For some years before sulphocalcin and hydrozone were intro-

duced I used lactic acid in a steam-atomizer. It appeared to have a

beneficial action in softening and loosening the false membrane. It

is a favorite remedy with Lennox Browne, who applies it pure once

or twice a day and has the nurse make applications of a dilution, 1

to 6, every two or three hours. It is to be pressed into the false mem-

• l)rane with a cotton swab. This cotton-applicator should always be

' used instead of a brush, for the latter is sometimes laid aside and

forgotten only to be used at some future time and add more sorrow
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and deaths to the account of diphtheria. Such instances are on record.

When pieces of the diphtheric membrane are macerated in pure lactic

acid outside the body it becomes "soft, translucent, and jelly-like."

There is one objection to all applications that must be made with

swab, brush, probang, etc. In the case of fighting, struggling chil-

dren these methods probably do more harm than good by exhausting

the little patient's strength.

I have used the purple, or blue, pyoktanin, but am not satisfied

of its value. From my experience with a 10-per-cent. solution of

carbolic acid in glycerin in other diseases I am led to believe that

its germicidal and local-antBsthetic effects would be valuable here.

Lime-water irrigations and sprays have but little effect on the false

membrane, but the direct fumes of slaking lime are beneficial, as even

steam alone tends to soften and loosen the membrane. The lime-

water makes the membrane more friable, but not thinner. I could

never see any satisfactory results from potassium chlorate except sim-

ply as a cleansing solution. Salicylic acid is highly recommended by

some Europeans, but is not in favor with Americans as a local remedy.

I have no experience with it in diphtheria, but the results of trials

with it for similar purposes in other diseases are not reassuring. In-

sufflations of powdered sulphur are much used by the laity, but I have

seen no benefit, though much misery, from them.

Tearing oft' the pseudomembrane and cauterizing the mucous
membrane is to be deprecated. Its forcible removal is justifiable only

when it amounts to an actual obstruction to respiration. It should
be borne in mind that the bacilli are not in the layer next the mu-
cous membrane, but in the superficial layers. Generally they are not
found to have penetrated to the mucous membrane,—a fact that
seems to have been lost sight of by those physicians who aim to pene-
trate the deeper layer of the false membrane in order to inject reme-
dies into the mucous tissues beneath, which opens up an avenue for
the penetration of germs to the blood- and lymphatic vessels.

J. Lewis Smith reported excellent results from the following
prescription for topical application:

—

5 Acidi carbolici,
.

Liq. ferri subsulphatis, fSiij,

Glycerini,

Aquaj purse,
j-gjj

Lofiler (Deuisch. wed. iror//., October 18, 1894) gave to the Buda-
pest Congress his formula for toluol for the local treatment of diph-
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theria. It consists of alcohol, turpentine, and 2-per-cent. phenol
(proportions not given). Since then he has used the following form-
ula: Alcohol, GO volumes; toluol, 36; liq. ferri chloridi, 4. In 71
eases in private practice he had no deaths; adding 30 cases in hos-
pital vfith. 5 deaths makes a mortality of 4.9 per cent.

The local applications of toluol "should be begun early; should
be thorough, and should be repeated every three or four hoiirs until
the temperature sinks to normal, which usually occurs in from twenty-
four to forty-eight hours. Afterward three times daily and continued
as long as any membrane is present."

Loffler claims that if this application is used often enough and
thoroughly the disease does not spread and has not invaded the nose
or larynx in any case so treated. Intense pain followed the applica-
tion, so "20 volumes of menthol were added, making: menthol, 20
volumes; toluol, 36; absolute alcohol, 60; liq. ferri chloridi, 4."

When the nose is invaded, a spray of dioxide of hydrogen, 1

part in 5 or 10, if it smarts, or Dobell's alkaline antiseptic solution,

the formula for which is given in the appendix, should be sprayed

into the nose until it is cleansed. Then the nares are cleared by

blowing or by cotton on the small carrier (Fig. 9), and aristol is in-

sufQated by means of the small powder-blower (Fig. 198).

Cold applied continuously to the throat with ice-bags (Fig. 83)

retards and modifies the intensity of the inflammatory action of the

first stage, but, after the false membrane begins to separate, con-

tinuous heat is indicated. The hot applications may be better borne

than ice in the first stage, and if cold appear to produce discomfort

and irritation the heat should be substituted. Water as hot as can

be comfortably borne may be used in the same rubber bags.

Acids retard the proliferation of micro-organisms, and for that

reason lemon-water and cold water acidulated with the acid phosphate

or dilute sulphuric acid are of service and grateful to the patient.

If the sulphuric acid is used it must be taken through a glass tube

and must not be allowed to come in contact with the teeth on account

of its deleterious action on the enamel. Frozen milk and beef-tea

cool the throat, quench the thirst, and support the strength. Barley-

and rice- water are to be recommended in the same way aud for the

same reasons.

Internal Treatment.—The patient should be persuaded to take

milk in preference to water for quenching the thirst and for the sake

of maintaining the strength. Insistence may need to lie resorted to for
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the sufferer's good. Wlien the strength begins to wane alcoholic stimu-

lants are necessary to bridge over the period of exhaustion and conse-

quent collapse. Whisky, sherry-wine, or diluted alcobol in emergencies

are mostly to be preferred. Stimulation and alimentation by enemata

may be required when swallowing is impossible or the stomach rejects

everything. Preparations of predigested foods, peptonized meat, etc.,

can be injected into the bowel per rectum through a large catheter

extending well tip toward the sigmoid flexure.

Tonics are indispensable in severe cases. Quinine and iron are

the favorites of most physicians unless heart-failure is impending,

when strychnine is employed. Tincture of the chloride of iron is

given in large doses every two hours, proportioned to the patient's

age. It is best combined with glycerin, as, for example, in Billington's

formula: 1^ Tincture ferri chloridi, fSj; glycerini, aquge, of each,

f5]. Mercury in the form of the bichloride and the mild chloride

has for a long time been in high repute with the profession both in

Europe and America. The corrosive sublimate is used in solution

—

1 to 10,000—locally, and considerable doses in the form of pills, etc.,

are also given internally. The calomel is administered internally and

by sublimation. Internally it is given in doses of V2 to 3 grains

every two hours until the bowels move freely, and then the doses are

placed at sufficient intervals -to not weaken the patient by catharsis.

When the membrane is discharged, tbe calomel is discontinued. I.

IST. Love uses sodium benzoate in doses of 5 to 15 grains. Guttmann

and others claim good results from pilocarpine, but its depressani.'

action on the heart and the broncliorrhoea it produces render its effi-

cacy at least questionable in a disease with a natural tendency to

heart-failure and respiratory obstruction. In case of enfeebled heart-

action full doses of strychnia are indicated.

Treatment for laryngeal invasion Avill be found in the division

on the larynx (page 461).

Apartments occupied by diphtheric patients must always be thor-

oughly fumigated with sulphur as soon as recovery takes place. Dry
fumigation is not sufficient. In order to effectually destroy disease

germs the air must be kept moist during the process of fumigation.

Paralysis of the larynx, pharynx, velum palati, and lower ex-

tremities and loss of the tendon reflexes are sequels of diphtheria.

Strychnine in large doses, especially subcutaneously injected; cen-
tral galvanization; and local faradization have given the best results

in overcoming these paralyses.
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The antitoxin, or blood-serum, therapy, already mentioned,
considered m the following chapter.

• Intubation is treated of under a separate heading (page 464).

IS



CHAPTER XXXII.

DISEASES OF THE PHARYNX, CONTINUED.

Diphtheria, Continued.

SEBUil-THEEAPY IN DIPHTHERIA.

Beheing, Kitasato, Eoiix, Ehrlich, Martin, and others liave

found, as a result of their experiments, that if the blood-serum of

animals that have been deprived of susceptibility to a certain dis-

ease be injected into other animals, it deprives the latter, in turn,

of susceptibility to that disease, and modifies or aborts the disease if

it be already present. Eabbits and guinea-pigs are employed in these

experiments. If the serum from one of these animals previously

immunified against diphtheria or tetanus be injected into another

susceptible one, the latter is protected from the given disease for a

time.

The method of procedure in these experiments is, briefly, as

follows: Enough of the poisonous product of the disease is injected

into an animal to sicken it, but not to cause death. Small hypoder-

mic injections of diphtheria cultures and toxins are given at first

and gradually they are increased as the tolerance of the animal in-

creases. As this process proceeds the blood of the injected animal

acquires gradually increasing immunifying powers. The injections

are followed by local tumefaction and fever. At intervals a quantity

of blood is taken for the purpose of experimental tests on other ani-

mals to determine its efficacy. After the latter is shown to be sufii-

cient, a large amount of blood is taken from the animal, placed in

vessels on ice to produce coagulation, and the separated serum, mixed

with V2 of 1 per cent, of carbolic acid, constitutes the serum remedy.

On account of their susceptibility and size, goats and horses are cm-

ployed to obtain this serum in large quantities. An enormous amount
of this is produced in Germany. Behring says: "The works can now
supply one hundred thousand closes a montli, which barely keeps pace

with the demand from Eiirope and America."

The benefit to be derived from the antitoxin injection depends

largely upon llio time in the liistory of tlie disease at whicli the

(375)
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The German physicians report a large saving of life by the u.eof the sernm-Wierapy. Eonx, of Paris, claims similar restui Itasserted that the serum itself is harmless, and some deathsL fav

: sTtunT' '''''' ^"^'^^'^^^^^^ 1-^:canses such as the synnge penetrating a vein and injecting air or
eart-failure etc. Other deaths may have been caused by the acci-dental introduction of some other material of a septic naLe. Thearying result, apparent in the statistics of different observers and

hospitals are likely affected to a considerable extent by a differencem the virulence of the several epidemics and of different cases in thesame epidemic.

In reviewing the subject of blood-serum therapy, or antitoxin
treatment, with a view to fix its present statm and to place a just
and impartial estimate upon its actual value in diphtheria, I have in-
vestigated the current literature on the question down to the present
time, and shall offer the evidence on both sides. The reader would
best assume a judicial attitude and decide according to the law and
the evidence as they are presented by the several able advocates.

The serum injections are made in the loose subcutaneous tissue,
generally below the axilla or between the shoulder-blades, after pre-
paring the skin by washing with soap and a bichloride solution, 1 to
1000. The antitoxin of Beliring conies in hermetically-sealed flasks or
vials bearing labels that indicate the doses contained. Each vial
contains one dose, as follows: iS^o. 1, 600 immunizing units, to be
used on the first or second day of the attack; N"o. 2, 1000 units, for
serious cases on first or second day or in mild cases of longer dura-
tion; No. 3, 1500 units, for adults or severe cases in children. If
one injection does not prove effective, it is repeated after twenty-four
hours.

As a prophylactic, smaller doses are given. For children, 100 to

200 units are sufficient. The length of time this dose affords im-
munity is not definitely known, but it is safest not to allow more tlian

+hree weeks to elapse with a child still exposed to the disease without
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a repetition of the protective close. An extended treatment of this

subject may be found in an excellent monograph entitled "Blood-

sernm Therapy and Antitoxins/' by G-. E. Krieger, Chicago.

AVe will now consider the results of the blood-serum therapy.

Behring annoimces that the dose of 60 units, at first considered

sufficient, is too small for some cases, and that 150 units had better

be given in all cases. Even this dose is not always sufficient when the

infection is virulent and the period of incubation nearly over. In

such cases a fuU dose of l^o. 1 (600 units) may not be sufficient to

prevent the development of the disease. An attack following the in-

jection is usually mild. In 10,000 cases immunized only 10 con-

tracted diphtheria. The antitoxin is excreted by the kidneys, and

immunity depending on it ceases when all is eliminated. The larger

the total dose, the longer the immunity, and smaller doses at intervals

are more serviceable than one large dose.

Professor Behring has replied to the critics of antitoxin, and sup-

ports the efficacy of this discovery by innumerable statistics {Deutsch.

med. Woch., 1895, N'o. 38). He claims that even statistics do not do

it justice, as it is used in perhaps the more desperate cases, and the

mortality percentage is, therefore, higher than it should be in pro-

portion. But, even allowing for countless errors, the percentage is

a great gain over the past. The mortality in Berlin in 1895 sank to

15 per cent., two-thirds less than it had averaged during the seven-

teen years preceding, while the character of the diphtheria Avas more

serious than at any time since 1886. Of 10,312 eases, 5833 were

treated with serum, with a loss of 9.6 per cent., while 3479 cases

treated without it showed a mortality of 14.7 per cent. The per-

centage fell to 10.3 per cent, in the Contagious Disease Institute,

where the serum was exclusively used.

He asserts that the question now is: Shall it be used to secure

immunity? For this purpose he recommends one-half of a regular

dose. Improved methods have enabled the dose to be concentrated

from 5 cubic centimetres into 1 cubic centimetre. In this connec-

tion he expresses regret that the specific for tuberculosis is not yet

all that was hoped for it, but congratulates Eansom on his cholera

serum and Knorr on his for tetanus.

"Professor Behring delivered a recent address on this subject in

which he replied to the swarms of critics who have been attacking him
the past year or so. He maintained that statistics prove the efficacy

of the serum, and that the 60,000 deaths from diphtheria which the
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e same time xn 1895 it was only 10.3 per cent The ,no l ty n

L^t veu tl

' ''r'
"^^^^^ -^^^^^^^ -^tside he oteLast yeai the percentage of mortahty n. diphtheria cases in Berlin fell

0 lo per cent. Dnnng this period the disease was not a mild form

Du mg the first three months of 1894, when the serum was not tob had, there were 363 deaths per 1000, while the last three months
v hen everybody could get the serum, there were 198 deaths per 1000
{Journal of ilie American Medical Association

)

T ^f"^""^
^^^^^ ^^'^ ^^^^^Its obtained in the

Institu e for Infectious Diseases at Berlin, declares that no uncom-
plieatecT case that was treated in the first or second stage of the disease
was lost, and that the mortality of all cases was reduced to 16 per
cent.

^
(Sajous's "Annual of the Universal Medical Sciences.'')

Ivossel, after using cow-serum, reported 117 cases of diphtheria
with 13 deaths, or 11.1 per cent. He concludes that "one cannot ex-
pect to cure every case of diphtheria with serum, but that witli a
sufficient dose recovery will follow with certainty in all cases of fresh
imeomplicated diphtheria. The prognosis is also much better, evenm the later stages of the disease, than without the serum treatment.^'

The use of antitoxin is highly extolled by the French. M. Monod
claims that its use has decreased the mortality from diphtheria 65
per cent., and it is claimed that by its .use 15,000 lives in France have
been saved.

"In the Hopital Trousseaii {lied. Press) during October and Is^o-

vember, 1894, 302 children were admitted to the 'doubtful wards,'
and were at once injected with 20 cubic centimetres of serum. Later,
53 were recognized as not diphtheria, and remained in these wards
until recovery, none contracting diphtheria. Two hundred and forty-
uine children were admitted to the diphtheria wards, and at the ex-

piration of Moisard's term 18 were still under treatment. Of the
remaining 231, 34 died, or a mortality of 14.7 per cent. As sequels
of the serum-therapy there were, in all. 14 cases of urticaria, 9 of

scarlatiniform orytlicma, 9 of polymorplious erythema, and 1 of pur-

1)ura
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"In the Hopital cles Enfants Malades, Paris, there ^vas a reduc-

tion of mortality by sernm-therapy in 448 eases to 24.33 per cent,

as against 51.71 per cent, for 3971 cases occurring from 1890 to

1894. In no case was tliere any untoward result that could be ascribed

to the treatment except slight urticaria. The beneficial effects of the

serum were a marked improvement in the general condition; a cessa-

tion of the growth of membrane within twenty-four hours, and dis-

appearance of the membrane after thirty-six to seventy-two hours,

with rarely a longer persistence; a return of the temperature to nor-

mal; a diminution of the amount and frequency of albuminuria; and

the appearance, less often, of such diphtheric sequela? as paralyses.
'

etc. ("American Year-book.")

"Kitasato, of Toldo, has collected from reliable sources 26,521

cases of diphtheria in Japan previous to serotherapy, Avith 14,996

deaths (56 per cent.); while in 353 cases treated here from November,

1894, to JSTovember 25, 1895, there were only 31 deaths (8.78 per

cent.). There is reason to believe that the mortality can be lowered

if the treatment could be commenced early in the course of the dis-

ease. Thus, in 110 cases in which injections were made within forty-

eight hours after the invasion all ended in recovery. On the other

hand, of 33 cases treated after the eighth day of the disease 11 were

lost. Some of the patients were brought into the institute in a mori-

bund condition; 6 children died within five hours after admission:

6 more Avithin ten hours; altogether 21 cases (two-thirds of the total

mortality) were lost within the first twenty-four hours. As to the

effects of the serum on the course of the disease, the points to be noted

are: 1. The fall of temperature; in many places the defervescence was

almost critical, and it takes place usually at the end of twenty-four

to forty-eight hours. 2. The separation of the false membrane, which

takes place, as a rule, after the return of the temperature toward the

normal. Very large casts of the trachea and larger bronchi have been

coughed up. 3. Urticaria-like eruptions were observed in very many

cases, being, in some, quite severe and annoying. They, however,

disappeared in a few days without any treatment. 4. In 4 cases marked

albuminuria Avas observed at the time of admission. In these cases

albumin disappeared from the urine in the course of the treatment.

Pyrexia was accompanied by albumin in the urine, but there was no

reason to believe that any renal trouble was caused by the injections.

5. Five cases developed paresis of the soft palate. Microscopic as

well as culture examinations were mndo in every case, and T>v. Kita-
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Sato's report deals with those cases only in M^hich Loffler's h.nill-
fleraonstrated to be nrpc,PTi+ " / r , 1, ^ "^"^^^^^ ^^^^^

^ ^^^^^^^-^can Medical

II. Gradle writes as follows: "Of a total of 3311 cases collecterlby Behrmg from the health reports in Berhn, in 1895 s nee thetneral use of antitoxin, 16 per cent, died, wlnle accordin' to pr 4us"

a^erent ..es and ^^^J^^^^^^^
leatment Ihere is not a single record of any observer who has seensufScien niunber of patients to draw statistical inferences but whatconfirms he life-saving effects of the antitoxin treatment. F luclevidence has ever been brought forward to prove the efficacy of anv

0 her treatment m diphtheria, and those physicians who speak boast-
fully of their time-honored remedies in their own hands cannot ad-duce the testimony of others in favor of their pet medicines, as no two
text-books formerly agreed on the treatment of diphtheria

Does tJie use of antitoxin involve any danger? A few deaths
have been reported as occurring soon after the use of the remedy
hut no observer who is familiar with the treacherous nature of the
disease and the sudden heart-failure which sometimes occurs even in
the mildest forms of the diphtheria can be convinced that antitoxin
is responsible for these deaths. It was simply used too late to prevent
them. An unpleasantness, but not a real danger, which has, however
been observed in about 5 per cent, of the cases treated, is a slight
feverish disturbance, sometimes with pains in the joints or a rash°on
the skm. This incident, which has never proved serious, is insignifi-
cant in proportion to the positive danger of the disease which tlie

treatment reduces.

"The prevention of diphtheria by means of antitoxin given after
exposure to the disease, but before it has broken out, has likewise
proved an unqualified success. Observations in children's hospitals
and orphan-asylums, particularly in New York City, have shown this.

Epidemics which in former times could be checked in such institu-

tions with difficulty, and only by persistent quarantine of all the in-

mates, have been stopped promptly within tlie last year by the pre-
ventive use of antitoxin. The experiences of the physicians acting
for the Chicago Board of Health have also confirmed the utility of

the preventive treatment in checking the spread of the disease in
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crowded tenement-houses." (They confirm these reports at the pres-

ent time.) .

Ivarlinski, as a resnlt of a carefnl series of experiments on his

own person, conclnded that the diphtherie-heilsenim influences in no

way the metaholism of a healthy organism, and that the albuminuria

in diphtheric cases treated with antitoxin should be ascribed to the

disease rather than to the remedy.

Foster {Medical News) says: "Of 2740 cases, including those

requiring tracheotomy and intubation, treated with antitoxin, 509

died,—18.54 per cent. Of 4445 cases not treated with antitoxin 2017

died', 45.36 per cent. All the cases recovered when the antitoxin

was injected on the first day of the disease; 2.83 per cent, died when

the injections were begun on the second day; 9.99 per cent, when

the first treatment was on the third day; 20 per cent, died when the

first treatment was on the fourth day; 33.33 per cent, when the in-

jections were begun on the fifth day; 841, or 38 per cent., when they

were begun after the fifth day."

Edwin Eosenthal says: "The antitoxin serum is used as a cura-

tive or immunizing agent by subcutaneous injection into the tissues

of the body. The parts chosen were in the back between the scapulte,

on either side of the vertebral column, though other parts of the

body, as the loins, groins, or the side of the chest, have been selected.

"The parts were cleansed with alcohol soaked on sublimate cot-

ton or gauze, the injection was made at one time with a suitable

syi-inge, and after injection the parts were soaked with iodoform

collodion.

"The quantity injected depended upon the severity of the case

and the day of the disease when the injection was made. If in the

first two days and the disease mild, 600 units were injected. If, how-

ever, the case were more severe, as in the laryngeal variety, or after

two days, 1000 or 1500 units Avere injected. These injections were

repeated, if necessary, in twelve to twenty-four hours. After injec-

tion, if the pulse and temperature declined, no more antitoxin was

given; but, if the symptoms continued or became more urgent, larger

quantities of the serum were injected until the characteristic decline

took place."

Rosenthal chose his dosage in units for the reason that so many
different antitoxins were sold. He had used Behring's, Aronson's,

Gibier's, Roux's,- Solis-Cohen's, and Mulford's, and each variety rep-

resented a difFerent strength, 1 cubic centimetre (about 15 drops)
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P esenting 60, 100, or 150 .aits; it was, therefore, easy to u^e the

^^
n-ed dosage :f the strength of the antitoxin M^ere known F.tance, an najeet.on of 1000 nnits of Mulford's antitoxin wo" Id re-

th 13 dea^i' T 1''^'
' ^ ''''' eases

gcal cases, 12 died; 31 were intnbated, with 5 deaths
Rosenthal's eonclnsions were: "Antitoxin is a specific in diph-Iiena; }n.t, wh: e acting specifically, it is not a cure-all, and otLertreatment nuist be pursued, as indicated by the special case. Theearher the ai.titoxin was used, the more certain was its success"

President's Address before the Tri-StateMed cal Society, m Chicago, spoke as follows: "The erownino- achieve-ment m this line of work has come through the chemistry of bacteri-
ology. .\Littall conclusively demonstrated in 1888 the power pos
sessed by the blood-serum of combating the poisonous products of
bac erial growth, but to Behring and Ivitasato, in 1891, belono-ed the
credit of having found a practical means of utilizing antitoxinJin the
treatment of diseases." To those who decry the antitoxin treatment
of diphtheria as dangerous and its advantages as not yet proven Bab-
cock- commended the criticism by Welch in the Johns BopJdm Bul-
htm of October, 1895. Welch's analysis of cases treated-and published
lip to that time, in the opinion of Babcock, "sets at rest all doubt
concerning the great reduction in mortality accomplished by this
treatment, and renders the physician culpable who refuses this remedy
to his patients."

Eosa Engelmann, of the Chicago Health Department, in detailing
the results of her experience with antitoxin says: "Seven deaths in
103 cases, or 6.97 per cent., is a very low death-rate, especially if one
consider that 50 of the 103 cases, or almost 50 per cent., were croup,
—the most dangerous form of diphtheria. Doubling this deatli-rate
to 14 per cent, for the laryngeal cases, still leaves a remarkably low
mortality. This brilliant record is due to the fact that 91 of the
103 cases were injected within the first three days." {Medical
Standard.)

Hare (Therapeutic Gazette) indorses serum-therapy, but em-
l)hasizes the necessity of not omitting other treatment. "Three
things are important to know when using antitoxin: 1. That a single

dose of antitoxin is not always sufiicient to counteract the poisonous
infection. 2. While it may counteract the results of the Loflier ba-

cillus, it does not prevent its continued growth at the site of infection,
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—throat, nose, etc.—and the patient may still be dangerous to infect

others even after all the nsnal traces have disappeared. 3. It does

not comhat other infection, as the streptococcus or the like; it may

prevent it if used early enough; but other treatment must be used

in conjunction to make a favorable result." {CharloUe Medical

Journal.)

The majority of the members of the American Pediatric Society,

at its meeting in May, 1896, were of the opinion that the effects of

the serum-therapy in diphtheria justified an extensive trial. The

same opinion prevailed in the Association of American Physicians.

John Winters Brannon, physician to the Willard Parker Hos-

pital, New York {International Medical Magazine), says: "I must

admit that I am as yet unable to range myself either among the

enthusiastic advocates of diphtheria antitoxin or with those who un-

qualifiedly condemn it. Perhaps, if I touch upon some of the clinical

features of diphtheria as modified by the administration of antitoxin

in the Willard Parker Hospital, the reasons for my position may be-

come apparent.

"Among the favorable results claimed to follow upon the injec-

tion of antitoxic serum are a prompt improvement in the general con-

dition of the patient, a strengthening of the action of the heart, a

fall of the temperature, a rapid disappearance or 'melting away' of

the membrane in the throat, and marked relief of laryngeal stenosis.

I have already said that I believed that antitoxin often had a favorable

effect upon the laryngeal symptoms, and I am inclined to think that

this is especially true of the intubated cases, which seem to do better

under antitoxin than without it. On the other hand, I have failed

to note any effect, favorable or otherwise, upon either the pulse or

the temperatiTre, nor have I ever seen any 'melting away' of the mem-
brane which is not also observed in cases Avhicli have not received

antitoxin. There is a case now in the wards in Avhich the membrane
has persisted for three weeks, although antitoxin was given on the

third day of the disease. The general condition has also usually re-

mained unaffected, except as it might be influenced by the relief of

laryngeal stenosis referred to above.

"Now as to the alleged untoward effects of antitoxin. It has

been said to cause nephritis, or, at least, albuminuria, and to favor

post-diphtheric paralysis, or dissolve the red cells of the blood, and to

set up septicEemia in some manner as yet unexplained. In regard
to all these clinical phenomena, I can only say that I have failed to
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Observe them though I have looked for them day by dav p.rtiouarly during the past eight months. Cases have sL.^n albmmn^"as m previous years, and, in the opinion of one of the res drt Iff
racier more than formerly, but casts or other evidence o ^^^^^^^^^
have been absent. Suppression of the urine occurs, but notmusual frequency. With the exception of simple regurgitation du
0 emporary paresis of the palatal muscles, I should say th pochphtheric paralysis has been noteworthy by its absence'dur n^ the".sent year. W.th regard to the destruction of the red cells o1 thblood or the occurrence of septicemia, I have seen nothino- which

u-ould_lead me to attribute either of these morbid processes to th
administration o antitoxin rather than to the diphtheric poison itselfAmong the hundreds of cases treated this year in the hospital, there
IS but one in which, in my opinion, antitoxin may have contributed
to the fatal termination. In the case in question, a severe one at the
outset a synovial inflammation developed in several joints some ten
days after the injection of serum, coincidently with an urticarial erup-
tion covering the legs and trunk. The fluid in the joints became
purulent and the signs of broncho-pneumonia were found in the lunas
After a protracted illness the child died, and, on autopsy, in addition
to the pus m the joints and the pulmonary consoHdation, there was
iound marked fatty degeneration of the heart and kidneys This ca^^e
would probably have died from other complications, but we cannot
but associate the joint process with the giving of antitoxin."

In the Journal of the American Medical Association, B. Becker
quotes as follows: "Koerte says: 'Bacteriologists say that antitoxin,
if early used, will almost surely cure the genuine diphtheria. They
\v-ish those cases excluded which are complicated by the presence of
other bacteria or cocci. In regard to this, I must say that we, as
practitioners, when we talk about cure and treatment of diphtheria,
must keep in view the clinical symptoms and appearance of the dis-
ease, and that under this well-known and fully-characterized picture
also those cases belong which are described as mixed infections.
Every physician will declare such a case a severe one of diphtheria.
From this point of view it is at this time not probable yet that anti-
toxin will cure all cases of diphtheria, in a broader sense. Also the
assertion that in an early and sufficient use of the serum all cases
of genuine diphtheria can be cured is not proved yet. There is the
possibility that in various epidemics those cases of mixed infection are

so frequent that they may make a limit for the use of the serum.
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In spite of the rather favorable results which I have related, a longer

continued observation at the bedside only ' can bring a decision as to

the value of the antitoxin.'" {Berlin. Min. WocJienschrift.)

A discussion of the antitoxin was brought up at the Medical As-

sociation of Munich, after the hearing of reports of cases by Bucher,

von Eanke, Seitz, and Emmerich. The following resolution was

unanimously adopted by the association:

—

"1. To give a positive opinion about the value of Behring's serum

is not possible at this time, especially on account of the differences

of diphtheria in regard to appearance and severity of the disease;

only a longer and closer observation can have a positive effect. It

must be recommended, therefore, not to expect an absolute panacea,

which suggestion should be given to the public also.

"2. Our experiences with the antitoxin are of such a kind that

we consider it worthy of further investigations and trials, especially

in clinical and polyclinical institutions, as those places are the most

fit for such experiments." (Muncliener medic. Wochenschrift.)

The opposition to the serum-therapy finds an advocate in Lennox

Browne ("Diphtheria and its x\ssociates," 1895), who claims as a re-

sult of his experience with the antitoxin: "A greater number of chil-

dren have been found liable to attacks of cyanosis and fainting, with a

correspondingly-increased demand for nervines and stimulants. Com-
plete recovery is, for the most part, delayed, and an unexpected fatal

result at a late period is more frequent. When drawing attention at

a meeting of the Clinical Society, last December, to an increased lia-

bility to the most grave complications of diphtheria—viz., anuria,

nephritis, and cardiac failure—under the use of serum we took occa-

sion to express a hope that further experience might prove that the

disadvantages of serum would be more than outweighed by its bene-
fits." In 1000 cases, with 284 deaths, as compared with the earlier

methods of treatment, he says: "The actual mortality was the same,
—namely, 27. It was 27.10 on the whole number—1163—treated
during the year 1894 at the hospital whence our comparisons were
made.

"The foregoing observations as to the effects of serum treatment
will, we trust, have made it clear that the injection of antitoxic serum
into a patient attacked by diphtheria is not altogether free from an
added danger, notwithstanding that the amount of active principle
administered can be measured only by millionths; and we have seen
that the power of this serum to do good and, per contra, its capacity for

26
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inflicting injury, is in proportion to the duration of the disease —in
other words, to the degree of the toxaemia.

"As a corollary, we might be able to pronounce that the power
of antitoxic serum to act as a prophylactic against a possible attack
of diphtheria is in proportion to the rigor and healthy blood condi-
tion of the individual in whom it is employed; but the very minute
dose administered for this purpose is evidently capable of being soon
broken up by cellular action in the healthy.

"We can, therefore, understand the general admission as to the
evanescent character of the immunity so obtained. Moreover, reports

of cases are not wanting in which noxious and even fatal results have
followed the use of serum when employed as a prophylactic.

"On all these grounds, therefore, we do not feel justified in rec-

ommending serum for this purpose. More real methods of preventing

the spread of diphtheria are to be found in improved sanitation, in

prophylactic surgical treatment already detailed, and in efficient isola-

tion and disinfection."

Kassowitz (Wien. med. Wocli., Nos. 5 to 8) opposes serum-therapy

for the reasons that "Attempted immunization toward diphtheria has

failed repeatedly; relapses have occurred in children treated in the

first attack with antitoxin; injection on the first or second day has

not always averted a fatal issue, death in some cases occurring as a

result of the diphtheric toxin; post-diphtheric seqiiels seem as fre-

quent as formerly; the antitoxin has no sudden antipyretic action;

the membrane does not seem to be loosened earlier or its formation

checked; and the total mortality for diphtheria in Berlin has not

been lowered."

Hagenbach (Corresp.-Uatt fib- ScTiweizer Aer.) used Behring's

heilserum in a severe case of diphtheria with the following results:

"Three days after the injection petechiae broke out on the neck and

spread over the whole body, vomiting set in on the seventh day, and

death occurred on the tenth. The autopsy showed hsemorrhagic gas-

tro-enteritis, a high degree of fatty degeneration of the heart, and

parenchymatous nephritis."

Winters {Medical Record) opposes the serum treatment, declaring

that, during an experience of three months in the Willard Parker

Hospital with one hundred and fifty-four cases treated by it, "In not

a single case has there been the least evidence that the formation of

the pseudomembrane was checked, that the exfoliation of the pseudo-

membrane was hastened, or that the throat was free from the mem-
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brane earlier than in the cases that have not been treated by anti-

toxin. In not a single septic case has the antitoxin made the least

impression on the symptoms. The toxaemia has not in one instance

been relieved or lessened. There has been no indication, in the char-

acter or frequency of the pulse or in the general condition of the

patient, that a specific for the toxaemia had been administered. The

antitoxin is, therefore, opposed, first, because it does not neutralize

the toxaemia nor favorably influence any of the clinical manifesta-

tions of diphtheria, and, second, on account of its immediate danger

to life through its influence on the kidneys and on the nervous sys-

tem, and, remotely, through its influence on the blood."

Strueh {Journal of the American Medical Association) opposes

antitoxin therapy and cites the unreliable character of statistical in-

formation, instancing the variations in mortality in the Children's

Hospital at Basel. In 1876 the death-rate was 34 per cent.; in 1886

it was only 6 per cent. "Had they used any new remedy during the

latter year the decrease in the mortality would undoubtedly have been

ascribed to the new treatment."

Ewing finds that "the antitoxin caused a diminution of the red

blood-corpuscles and extensive changes in the leucocytes. These

changes are likely to lead to obstructions in the capillary circulation,

to changes in the kidneys, to necrotic foci in the liver, to pneumonia
areas in the lungs, to obstructions of the cerebral circulation, and pos-

sibly to convulsions."

Several deaths have been directly attributed to antitoxin injec-

tions. One reported recently well illustrates these deplorable experi-

ences. James L. Taylor writes to the Journal of the American Medical
Association as follows: "A most unfortunate and distressing accident
occurred in the practice of Dr. S. S. Halderman, of Portsmouth, Ohio,
on March 22, in connection with the use of antitoxin. A mild form
of diphtheria was prevailing in the family of Mr. George Kricker,
cashier of the Central Savings-Bank, and the doctor administered
the usual dose of antitoxin,' as a prophylactic, to a little boy, 5 years
old, in whom the disease had not yet appeared. The child, Avhich
had seemed to be in perfect health up to this time, was asleep when
the injection was given, and in five minutes was a corpse. The doc-
tor had withdrawn to another room to refill his syringe for use on
another child when the mother noticed the boy's lips puffing up, and
called to him that something was wrong with Willie. By^he 'time
the doctor had reached the child, breathing had ceased. The killino-
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fluid, which thus acted with far more rapidity than a fatal dose of
morphia, arsenic, or strychnia, given per month would have done,
seems to have caused death by paralyzing the heart. At least, that is

the cause assigned in the death-certificate. The serum was Behring's,
fresh, injected beneath the scapula and in the usual way. The doctor,
one of the first to introduce antitoxin into medical practice in Ports-
mouth, was an enthusiastic advocate of serum-therapy, and presuma-
bly used all the precautions which skill and experience can suggest.

This terrible accident, therefore, can have but one meaning. It

furnishes absolute proof of the inherent danger of antitoxin as a

therapeutic agent."

In a private letter of July 9, 1896, from Edwin Klebs, formerly
of Germany, now Profesor of Pathology in the Chicago Post-graduate

Medical School, he says: "The good effect (of serum-therapy) in the

first two days of diphtheria seems to be doubtless." Referring to the

Atlanta meeting of the American Medical Association, he continues:

"L remarked the dangerous effects in some rare cases, as that of Pro-

fessor Langerhans. Now the papers bring the notice that the death

occurred by the introduction of stomach-contents in the bronchi. I

do not know if that is acceptable, possibly post-mortal. I wished to

point out the problem to get the antitoxin substances in a purer form,

so that all possibility of infection may be avoided." In his discussion

at the meeting referred to. Professor Klebs said: "JSTow I come to a

point that seems to me to be of the highest importance,—the danger

of antitoxin. I wish that point would be illustrated in a more ex-

tensive manner by publishing all cases in which the injection was

shortly followed by death. We have such cases, but a part of them

seems to be on account of the disease. But if in one case alone the pa-

tient has been killed by antitoxin, we have a great interest to find out

the true cause of the. death. Such a case is that of Professor Langer-

hans, in Berlin. After a girl in the house became diphtheric, he

thought he would, if possible, prevent the spreading of the disease to

his own children; but after the injection the first child died imme-

diately. So it is possible that death may occur after the most cautious

injection of antitoxin,—a fact that gives a high responsibility to every

physician using this remedy. We must search, therefore, to find out

what may have been the cause of such fatal accident.

"In this case it is reported that the body of the dead child was

quite normal, well nourished. There was no introduction of air into

the blood. The danger of introducing air is, by the way, not so great
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as often accepted. One can inject some centimetres of air m the

hlood-vessels of a rabbit without any bad effect, as the air is resorbed

ir> a very short time. It will be better to inject the fluid in children

into the muscles far distant from the lungs -the dorsal or gluteal

region. Then it is convenient to push the needle alone m first and

see if bleeding follows or not. If not, one may inject without fear,

but always slowly, under no high pressure. If these precautions are

followed, I think that no danger can be feared from the injection.

"I think it is not probable that the antitoxic serum itself con-

tains such a formidable heart-poison, as very great quantities of it

injected into the peritoneal cavity of animals prove harmless. Much

more probable it seems to me, that in this and other similar cases

observed in Brooklyn, N. Y., an accidental pollution of the antitoxin

has combined with intravenous injection to produce fatal effect.

"The sure disinfection of serum is a very difficult matter. Twice

I have found microbes in tubercle serum. On the other side, the best

antiseptics—as mercury bichloride, phenol, and kresol—;nake coagu-

lations in the serum. Therefore, one must search for other disin-

fectants that will not coagulate albuminous matters. I note that

chinosol is proclaimed as such by Emmerich; its antiseptic action is

forty times stronger than carbolic acid and it does not coagulate

albumin. I have proved it a very good disinfectant for external and

internal use, and I would recommend it for the disinfection of serum.

Certainly we must demand from the manufacturers of antitoxic serum

that they must prepare the serum in an absolutely-pure manner, ex-

cluding totally the possibility of accidental pollution. It is not a

good manner to dispense it in colored bottles. It can be protected

against the light by dark coverings.

"I am sure that all these precautions can be executed and will be

executed in this land, in which I have seen as good bacteriologic work

as anywhere in Europe."

In another letter, dated December 1, 1897, Professor Klebs writes,

among other things: "My opinion is that we must have the antitoxins

from the cultures and that Ave need not use more serum." He refers

to a paper which he read at the meeting of the American Medical

Association in 1897, in which he states tbat "In the scrum there must
be contained not only antitoxic, but also bactericidal, principles. It

is, therefore, most probable that not only antitoxic, but also bacteri-

cidal, principles work together to produce the curative effect of the
serum. Furthermore, these bodies are not new products formed in
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the immunized animal, but transformed from the injected culture-
tiuid. This leads to the possibility that we are able to transform the
cnltnre as such directly, without the passage through the body of an
animal and my experiments in this line seem to emphasize this
tiieory.

In the case- of the sudden death of Professor Langerhans's child
the official report says "that previous to the fatal injection the child
had taken dinner, followed shortly afterward by some milk and cake
Death took place during a severe fit of coughing, and the necropsy
showed that the trachea and bronchi were entirely filled with a gray
substance, which was proved by microscopic examination to consist; of
particles of food, a good deal of the same being still present in the
stomach. The uvula was swollen. The medical experts declare, there-
fore, that the child died from suffocation. They are of the opinion
that the boy vomited after the injection, and that, being in a fainting
state from the pain of the injection, he was not able to get rid of the
vomited matter, but drew it into the larynx in the act of inspiration.
They did not find any embolus of air in the pulmonary artery, as was
suggested, nor was there any confirmation of the opinion that death
had occurred by syncope. According to the statement of the Control
Office, the serum was of normal quality." {Journal of the American
Medical Association.)

Eeports of health commissioners of various cities give the results

of the serum-therapy as follow: In N^ew York City the death-rate

was reduced by antitoxin from an average of 33.93 to 21.16 per cent.;

Indianapolis, from 26.39 to 13.36 per cent.; St. Louis, in 1894, with
no antitoxin, the death-rate was 28.2 per cent.; in 1895 the death-

rate among those treated with antitoxin was 8.4 per cent. The
Chicago Health Department reported in May, 1896, a reduction from
52 to 9 per cent.; Boston, from 50 to 16. The Kaiser and Kaiserin

Hospital, of Berlin, reports a reduction from 50 to 10 per cent., and

the Willard Parker Hospital shows a mortality of only 10 per cent,

under serum-therapy (Neio Yorh Medical Journal). In the Boston

City Hospital the reduction in the death-rate was from 42 to 17 per

cent. In the Johns Iloplcins Hospital Bulletin W. H. Welch shows

that, in 814 cases in which the serum was used before the third day,

the percentage of deaths was only 5.5 per cent.

Arthur 11. Eeynolds, Commissioner of Healtli of the City of

Chicago, writes to me under date of JTovember 13, 1897, as follows:

—

"Answering your queries concerning the antitoxin treatment of
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diphtheria by the Chicago Department of Health, I submit the fol-

lowing:—
, ^

,

-1 Since October 5, 1895, when this treatment was begun by

the department, and up to the close of last month, October 31, 1897,

a total of 4658 cases of alleged diphtheria were reported to the de-

partment for investigation and treatment. Of this number 3982 cases

were bacteriallv verified as true diphtheria, and in 3759 cases the

antitoxin was permitted to be used, with the following results:—

Total cases treateji 3759

Total cases recovered 3514

Total cases died

Death-rate, 6.51 per cent.

"Among those treated subsequently to March 31, 1896—records

of intubations prior to that date are imperfect—there were 145 in-

tubations, with 121 recoveries and 24 deaths. Death-rate of in-

tubated cases, 16.53 per cent.

"There were also treated with immunizing doses of antitoxin

2631 cases of persons exposed in infected families, of which number

16 were subsequently attacked with the disease, but all recovered.

"As bearing upon the question of treatment with relation to age

of patient and reported day of disease when first antitoxinized, the

following are the figures of 1391 cases treated during the last twelve

months, l^ovember 1, 1896, to October 31, 1897:—

Eesults of Antitoxin Treatment in Bactekially-Veeified Diphthebia.

Day of Disease
WHEN FlKST
Treated.

Totals, by Ages, Recovered, by Ages. Died, By Ages.

First day . .

Under
1 your.

26

1 to.5

years.

76

.5 to 10
years.

54

Over
10 yrs.

33

Under
1 year.

26

1 to .5

yenrs.

75

.5 to 10
years.

54

Over
10 yrs.

33

Under
1 year.

0

1 to

years.

1

5 to 10
years.

0

Over
10 yrs

0

Second day . . 45 155 112 71 41 153 110 71 4 2 2 0

Third day . . . 32 168 120 77 31 157 113 73 1 11 7 4

Fourth day . . 32 97 60 45 30 89 58 42 2 8 2 3

Later than
fourth day . 20 74 61 33 11 57 50 25 9 17 11 8

Totals 155 570 407 259 139 531 385 244 16 39 22 15
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rate :f'^:ri;" ''''
^—y-

"With reference to reported day of disease when first treatedthere were 189 treated on the first day, with 1 death: WaliV-ra e
0.53 per cen , 383 on second day, with 8 deaths: mortality-rate
2.06 per cent, 397 on third day, with 23 deaths: mortalityj

;5.79 per cent, 234 on fourth day, with 15 deaths: mortality-rate
6.41 per cent, and 188 first treated later than the fourth day of the
disease, with 45 deaths: a mortality-rate of 23.92 per cent"

Since Eeynolds introduced the use of antitoxin in the Health
Department of Chicago m 1895 the productions of Behring; Eoux-
Parke, Davis and Company; Mulford, and others have been employed
1^ our grades are now used, as follow:—

_

Grade I^o. 3A.—Vials contain 5 cubic centimetres, 150 anti-
toxin units (Behring's standard) to each cubic centimetre, or 750
units. •

Grade 'No. 4.—A^als contain 5 cubic centimetres, 200 antitoxin
units (Behring's standard) to each cubic centimetre, or 1000 units.

Grade No. 5.—Vials contain 5 cubic centimetres, 300 antitoxin •

units (Behring's standard) to each cubic centimetre, or 1500 units.
Grade No. 6.—A^ials contain 5 cubic centimetres, 400 antitoxin

units (Behring's standard) to each cubic centimetre, or 2000 units.
The department has issued a circular of information, which con-

tains such important advice, of practical value, that we will quote
briefly from it: "It is apparent that preparations of antitoxic serum
which contain a large amount of antitoxin to each cubic centimetre
are more desirable than those containing a smaller amount, since the
dose required is proportionately less, and disagreeable symptoms,
which sometimes follow injections of the larger quantity of the weaker
serums, will be avoided. The highest-grade preparations, however,
are much more diflacult to produce, are necessarily more expensive, and
at present, even with approved (improved?) methods, can be produced
only in limited quantities.

"The average curative dose of diphtheria antitoxin is about one
thousand (1000) units; but for very severe cases, or croup cases, or

those in which the serum is not administered until the third day or

later, fifteen hundred (1500) or two thousand (2000) units are often

required, and sometimes the dose must be repeated; so that altogether

from four to six thousand units may be required in a single case. Full

directions as to the use of the serum accompany each vial.
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"Prom one himdred (100) to three liimdred (300) units, according

to ao-e, are required to confer immunity. The immunity thus pro-

dueed ordinarily lasts for a period of at least four weeks. With the

new and strongest preparations of antitoxic serum, only Tcry small

quantities of the serum (from 6 to 15 minims) are necessary for the

production of immunity."

To those who are interested in the subject of diphtheria—and

who can he otherwise, considering its intensely-interesting character,

and its supreme importance to every practitioner of medicine?—a few

of the common, but startling, experiences of the antitoxin staff of

the Chicago Health Department will serve a useful purpose. The fol-

lowing notes are from the daily register of E. P. Murdock: "At the

request of a physician I attended a funeral of a child known to have

died from malignant diphtheria. Services in the chapel; over two

hundred persons present, eight little girls acting as pall-bearers-

Twenty others marched in procession from the house to the chapel

where the corpse was carried by the children; all passed around the

open coffin and viewed the remains and many kissed the corpse. I

secured the names and addresses of fifteen children present, and

traced nine cases of diphtheria to this source, with four deaths. Bec-

•ommended funeral inspection.

"Was called into the Seventeenth Ward to treat a case of diph-

theria. Found seven people living in tAvo small rooms, three children

sick with diphtheria in one bed; one died while I was there. On

that same bed were two large bunches of bananas, still green, but

ripening for the purpose of being peddled upon the streets to un-

suspecting people.

"Was called in the night to see a family in a basement on Austin

Avenue. Five children sick; one dead; nine visitors present, some

of whom were women with their nursing babies in their arms. To this

one source I traced thirteen cases of diphtheria, with five deaths."

One of the inspectors, Frank X. Walls, related that he was called

to administer antitoxi]i to a child 4 years old, but on his arrival the

mother concluded that the child Avas so much better that the treat-

ment would not be required. While discussing the importance of

protecting the other members of the family from infection the child

suddenly screamed, fainted, and died. If the antitoxin had been ad-

ministered, probably the sudden death would have been attributed

to the remedy, instead of to the disease.

Another inspector, M. M. Eitter, visited a family in which three
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h dren were suffen.g from diphtheria. He was about to administerantitoxin to a 1 of them, but, while he was treating one of th hTl!dren, the smallest one who had first been attacked by the dLease sud-denly sank into the mother^s arms and died.
Commenting on these sudden deaths, Murdock says: "On twooccasions when the injections of 10 cubic centimetres were given intoo great haste, without previously preparing the patient for the op-

eration, I have witnessed alarming syncope, but in both cases the pa-
tien s were revived, and made a good recovery, thus warning me that
careless or unskillful hands may produce serious or even fatal resultsand thereby convey the idea that the remedy was the cause "

The Health Department reports that no serious symptoms have
resulted from the antitoxin itself: "There has been some local pain
at the seat of the injection (Just above the crest of the ilium), some
swelling and redness, urticaria following from three to ten days after
Its use, but m no case were the sequels one-half so painful or so
formidable as the mildest sequences of successful vaccination. There
have been a few cases of albuminuria a few days after the use of
immunizing doses of antitoxin, but these have been very transitory
and soon pass away, with complete recovery—never any serious con-
sequences; while, in all cases of marked albuminuria resulting from
diphtheria, the renal symptoms rapidly subside after the administra-
tion of antitoxin of the proper strength and quantity. Albuminuria
from antitoxin has not been observed since we have been using the
higher powers of antitoxin with smaller amounts of serum. ITot only
that, but careful experimentation has convinced us that albuminuria
came from the large use of the serum and not from the antitoxin
itself, and the same may be said of other sequels. The effect upon the
diphtheric infection is most remarkable: at once arresting the disease
if used in the early stages and properly administered, and giving ex-

cellent results even when used after the fourth day, although this

cannot be so confidently expected as when the antitoxin is used early."

Eegarding the status of medical opinion, an editorial in GaiUard's
Medical Jour?ial says: "The present status of the question undoubt-
edly justifies the early use in moderate quantities of a good prepara-

tion of antitoxin. We are not prepared to say the failure to use it

under such conditions would be as easy to explain or to justify. The
records of the last eighteen months have shown, throughout the whole
civilized world, such a material decrease in the percentage of deaths

from diphtheria where antitoxin ]ias been used that the evidence of
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its Yahie cannot be neglected, howeyer mucli it may be q^^es loned.

Only last week one of the best-known practitioners m New York Uity,

who has given special attention to this subject, both in this country

and abroad, made a most bitter attack upon antitoxin as a therapeutic

ao-ent, the same writer having taken the same stand early m the days

of antitoxin therapeiisis. There were several others at this meeting

who gave their support to the speaker's views, and the question there-

fore becomes again one for earnest consideration and discussion."

J. M. French, in reviewing the first year of the antitoxin treat-

ment, maintains that the harmless character of the serum has been

demonstrated in more than 100,000 injections.

"Taking all cases reported together, the practical result of the

first year's use of antitoxin, so far as can be judged at the present

time, has been to lessen the death-rate from diphtheria, in cases where

it has been used, nearly or quite one-half, thus proving itself beyond

all doubt to be the most successful of any known treatment for this

dread disease. It is confidently predicted that the results will be

even more favorable the second year, owing to improvements in the

methods of preparing, preserving, and administering the serum.

There is also every reason to anticipate that the same success which

now attends the treatment of diphtheria by the serum method will

soon be attained in the cases of a number of other specific diseases."

{Medical and Surgical Reporter.)

The use of antitoxin in the Cook County Hospital, Chicago, was

begun in July, 1895, and was continued under the charge of D. D.

Bishop, W. L. Baum, and A. C. Cotton. The results were published

by H. A. Brennecke, who says: "According to the various statistics,

the mortality of diphtheria before the use of the serum is placed at

about 40 per cent. Since the serum has been used in the Cook County

Hospital the mortality, as is shown by the tables, has been reduced to

12.5 per cent. {Medicine, January, 1898.)

The opinions and practice of Chicago general physicians are fairly

represented by the following extracts from communications to the
•

editor of the North American Practitioner, J. H. Hollister, and pub-

lished in April, 1896:

—

H. M. Lyman: "I have seen no cases of diphtheria since the introduction

of the antitoxin treatment of the disease, but, whatever may be concluded re-

garding the antitoxin treatment, there are certain measures that should never

be neglected in the management of diphtheria: 1. The maintenance of general

and local cleanliness by means of gargles, injections, vapors, and sprays, so far
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as they can be used without risk of exhausting the patient, or terrifyin. him

tion of niilk, broth, eggs, and alcohol. 3. The encouragement of renal andmtestmal ehmmation by the use of mercurials in small and frequent doses 4The avoid^vnce of all drugs that are disagreeable and irritating, such a
'

thetincture of the sesquichloride of iron, quinine, etc

thP
"^'"7° l^^"^'! °f convalescence, especially if the patient has passedthe penod of infancy and early childhood, the treatment may be con^u tedm accordance with general principles. The occurrence of pailysis calls fo^special treatment of the neural inflammation by M-hich it is cauL "

Wk. E QymE: "Local Treatment.-None except poultices, which arerecommended when there is much swelling of the lymphatics, i disapprove
strongly of the use of the brush and probang, and have come to regard theatomizer with indifference.

_

"Internal.-In ordinary pharyngeal diphtheria my routine treatment con-
sists of the administration of the tincture of iron,-l drachm in an ounce of
a mixture of glycerin and syrup. Of this a teaspoonful is given for a dose
and never less than half a teaspoonful, even to an infant, every two hours or
every hour, according to the severity of the case. The medicine is given un-
diluted, and no drink is permitted immediately after it. The object is to have
It adhere to the affected parts. In case vomiting occurs, Vs or V, minim of
carbolic acid is added to each dose; and if vomiting persist, which is rarely
the case, the treatment is stoutly maintained, nevertheless. Corrosive subli-
mate, chlorate of potassium, whisky, and quinine are not, in my opinion, im-
portant additions to the treatment. Laxatives are given as required. Eecum-
bency is enjoined. Feeding is attended to with urgent insistence.

"Antitoxin.—Mj experience has been limited for the most part, but not
entirely, to its use in cases of nasal and laryngeal involvement. In such cases
I employ it at once,—Behring's, or that of the New York Board of Health,
or of the Pasteur Laboratory, or of Park, Davis & Company. I have not wit-
nessed a failure, and have not seen any harmful result beyond the appearance
of a transitory eruption on the skin in a few cases, and the occurrence of
transitory albuminuria in a like manner; but, nevertheless, my respect for
the observations of others, recorded and unrecorded, in relation to untoward
events which must be ascribed directly to the influence of tlie antitoxin, holds
me to a preference for the iron mixture in cases of uncomplicated pharyngeal
diphtheria."

(During the Avinter of 1897 and 1898 Dr. Quine modified the foreffoinjr

remarks by the addition of the following statement: "Additional experience
has strengthened my confidence in the antitoxin treatment as being the best

and safest known to the medical profession. The immediate employment of

the antitoxin is an essential prerequisite to the most successful operation. I

have had occasion more than once to regret my own slowness of action.")

"Formerly I regarded the atomizer as an important aid to treatment,

especially of diphtheria of the larynx, and antiseptic injections, such as a weak
sublimate solution, repeated every two or four hours, as indispensable to the

efificient treatment of nasal diphtheria ; but for the past year or so I liave been

falling away from these measures and relying on the antitoxin."
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J A Robison: "Prior to the introduction of the antitoxin treatment it

was truly said: 'there is no specific treatment for diphtheria.' But my experi-

ence recently in the use of antitoxin in five cases of true diphtheria has con-

verted me to the belief that it is a specific. Antitoxin, in my opinion, is the

prince of remedies. Yet there are cases in which I would not cease to employ

the older methods of treatment."

Frank Billings: "General Treatment.—The temperature of the patient

to be controlled by frequent bathing with water. The bowels should be freely

evacuated in the first twenty-four hours by the use of calomel combined with

sodium bicarbonate, in doses graded to the age of the patient. Strychnia sul-

phate, in doses gi-aded to suit the age of the patient, from the beginning to

the end of the disease, as a general and as a cardiac tonic. Alcohol, in the

form of sherry-wine, whisky, brandy, or rum to be used only in cases of great

toxemia, in frequently-repeated small doses, M'lien used at all. In the great

majority of cases it is not necessary, and I think it should be reserved as a

final antitoxin. A diet liuid in form of milk, milk and egg, animal broths,

gruels, koumiss, matzoon, or any modified milk.

"Local Treatment.—The following plan gives me great satisfaction: A
thorough cleansing of the pharynx and naso-pharynx with a solution of H.O,:

for the pharynx diluted two or three times, for the nose and naso-pharynx five

or six times; by having the patient gargle or by spraying the pharynx, and

by syringing the naso-pharynx through the nose. I believe in applying treat-

ment through the nose as well as upon the pharynx in all forms of throat

diphtheria. After cleansing with HoO^ I use

IJ Hydrarg. chlorid. corrosivi, . . . gr. Vmo to Vso-

Sacchari albi, gr. iii to v.

Misce; triturate.

Ft. chart, no. j.

Signa: Apply dry upon the tongue every hour.

"This does very well with all patients, and with children is taken readily;

it is applied directly to the pharynx and is also an efficient constitutional

remedy and laxative. It is to be withdrawn if diarrhoea or bloody-mucous

stools occur.

"To the nose, after cleansing, applj' with a syringe a solution of corrosive

sublimate in water, 1 to 10,000, every two hours.

"A steam-spray should be kept playing almost constantly over the head
of the patient.

R Acidi cavbolici, 3j.

Zinci sulphocarbolatis, 3j.

Glycerini, 3j.

Aqua>, q. s. ad giv.

Misce. Signa: To be used in the steam-spray atomizer; or

B Glycerini,
gj.

Aqufe calcis, giij.

Misce. Signa: Use in the steam-atomizer.
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cfl-

^""ain suspended in the air quite a time, and seem toafford the patient much relief.

"In ease corrosive sublimate cannot be borne, I consider tr. ferri chloridi3ij; glycenni, gj; aqu^e, Biij, may be used in place of it; 5j every hour
'

earlv in Z'f'T '""'r"" cases,-greatest when used

wL t ^ f ,

"^^'^ ^^^-i shouldbe repeated wi hm twelve hours. I would not hesitate to use it in a case nomatter what the complication. I believe, however, in carrying out a thor-
oughly-planned local and general treatment, even when the antitoxin is used."

A critical review of the great mass of evidence accumulated, both
favorable and unfavorable, to the blood-serum therapy, a small frac-
tion of which is here presented, forces the conclusion that the pre-
ponderance of evidence justifies the verdict that diphtheria antitoxin,
administered early and in sufficient doses,—the first or second or not
later than the third day of the disease, has the power to prevent a
fatal issue. Given later if may modify the intensity of the toxjemia
if a multiple of the ordinary dose be given.

Mixed infection, and invasion of the larynx demanding intuba-
tion or tracheotomy, lessen the chances of recovery.

While the serum is a powerful remedy and may be capable of
doing harm, the disease itself is so virulent that, in view of the great
weight of testimony and statistics in favor of the antitoxin, the phy-
sician should not fail to avail himself of this addition to thorough
local and general treatment.



CHAPTEE XXXIII.

DISEASES OF THE PHARYNX, CONTINUED.

Tonsillitis.

ITndek this heading it is convenient to treat of acute inflamma-

tion of the tonsil and of the peritonsillar tissue.

Synonyms.—Quinsy; amygdalitis; phlegmonous sore throat;

angina tonsillaris; ulcerative tonsillitis; suppurative tonsillitis; ab-

scess of the tonsil.

Pathology.—This is an acute inflammation of one or both tonsils.

There are three principal varieties: (1) simple catarrh, (2) ulcerative

tonsillitis, and (3) abscess of the tonsil.

Some authorities distinguish five varieties of this disease, but

practically they are all variations of three types of inflammation.

The inflammatory action may be of a mild catarrhal character and

limited to the mucous membrane, or it may eventuate in superficial

ulceration, or it extends to the submucous tissues, with infiltration

of the whole gland and the peritonsillar connective tissue. In the

second and third forms the lacunae, or crypts that indent the surface

of the tonsil, are filled with micrococci, puSj and epithelium.

Tonsillitis is most frequent in persons between the ages of 15 and

30 years, and especially among those of a rheumatic habit and with

hypertrophied tonsils. The inflammation usually involves to a greater

or less degree the pillars of the fauces and uvula. They are red and
swollen and the uvula elongated and troublesome (Plate IV). The
attack may terminate in resolution, ulceration, abscess, or hypertro-

phy. In the case of an abscess it may rupture near the superior and
anterior portion of the tonsil in the vicinity of the arch of the soft

palate. The orifices of the crypts may become obstructed, with the
result of distending these cavities with the pent-up secretions.

With regard to the bacteriology of tonsillitis, it cannot be said,

at the present time, that the various foi-ms of tonsillitis are caused by
any special organism, although they may be traced to a microbic in-
fection. A. Veillon {Arcliives de Medecine, March, 1894) concludes
that ''pathogenic microbes may be found in all forms of non-diph-

(399)
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the ic tonsilh IS. The streptococcus pyogenes virulens was presentm tlie twenty-four cases examined, and was usually associated with the
less virulent pneumococci and sometimes with staphylococci The
streptococcus appears to play the most important role in all case«
The different lands of tonsillitis-are of the same nature. The clinical
and anatomical differences depend upon (1) whether the organism,
affect the surface of the mucous membrane, its deeper layers or the
subjacent cellular tissue, and (2) the virulence of the microbes and
the resistance of the subject."

Etiology.—While tonsillitis is not usually met with in persons
younger than 15 or older than 30 years, I have seen it above the
fiftieth year, l^o age is absolutely exempt. In my opinion, rheuma-
tism is an important factor in the production of this disease. A close
relationship is often observable between attacks of tonsilUtis and rheu-
matism, one following or preceding the other—one subsiding as the
other develops. Cold, damp, foggy, or changeable weather is a pre-
disposing cause; the presence of hypertrophy and the history of pre-
vious attacks presage future ones. Unusual exposure is a frequent
excitant of this as it is of other inflammations. The crypts are often
found filled with caseous masses that excite inflammatory action.

These cheesy plugs undergo decomposition and become acrid, irri-

tating, and foul-smelling. Acute tonsillitis occasionally follows nasal

cauterization.

Symptomatology.—Premonitory symptoms are: a heaA^ feeling

akin to exhaustion, followed by a sense of feverishness, headache, and
pain in the back and legs. Chilliness may be present during the first

few hours and the temperature may rise to 103° or 105° F. by the

second day. If the fever is very high it indicates that the deeper

structures are likely to become the seat of an abscess. As the disease

progresses, the tonsil becomes swollen and obstructive to deglutition;

sensations as if a foreign body were in the throat, together with in-

creased secretion of mucus, occasion frequent efforts to free the throat

by swallowing, which becomes more and more diflicult. All the sur-

rounding tissues may participate in the inflammation in the severe

type so that the velum and uvula are red, thickened, and sensitive.

The elongation of the uvula to the extent of constant contact with

the tongue (Plate IV) adds to the excitants of painful deglutition.

When the inflammatory action extends to the orifices of the Eusta-

chian tubes and to the pharyngeal tonsil, impaired hearing, noises,

and even pain in the ears ensue. These sympl:oms represent the crisis-
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of the simple catarrlial form of a severe character, and now begins an

abatement of the inflammation, subsidence of the pain, swelling, diffi-

cult swallowing, and the membrane begins to assume a more natural

color.

In the second, or ulcerative, form, instead of an amelioration of

all the symptoms at the crisis of the inflammation, the mucous mem-

brane softens and breaks down in spots. The surface of the gland is

dotted with small, yellowish-gray points (Plate IV) that coalesce and

form irregular ulcers covered with a muco-purulent discharge. I

have known physicians, to mistake this coating of the ulcers for a

diphtheric exudate, but the deposit can be seen at first as limited to

the orifices of the lacunse, and there is a wide difference between the

two, even in macroscopic appearances.

When the inflammation extends to the deeper structures speech

is seriously interfered with, and it is difficult to articulate with suffi-

cient clearness to be understood. The mouth cannot be opened on

account of the pain and tumefaction about the angle of the jaw, and it

may be well-nigh impossible to examine the pharynx, even with the

aid of the forehead-mirror and tongue-depressor (Plate IV). In this

stage cold sweats and sleeplessness are sometimes experienced.

Liquids regurgitate into the nose or find their way into the larynx,

occasioning most violent fits of coughing and strangling. The cervi-

cal muscles sometimes become sore and tender on pressure. The con-

tinuous exertions necessary to clear the throat of secretions, which
are not swallowed, but allowed to slaver from the mouth, serve to in-

crease the distress. When the uvula can be seen, it is found clinging

to the affected tonsil. While the secretion of saliva is increased, the
urine is diminished in quantity and of high color. The breath be-
comes freighted with a fetid odor and the tongue is furred with a yel-

lowish-gray coat. The bowels are generally constipated.

Mild attacks of tonsillitis may not extend beyond a week, but the
severe form, which terminates in an abscess, is a tedious type. In
the course of a week or ten days a chill denotes the formation of pus,
and a little later, if the abscess is not opened, it breaks, usually in the
throat. However, it may rupture externally at the angle of the jaw,
or burrow underneath the cervical muscles, forming an abscess of the
neck, or it may gravitate to the thoracic cavity.

Diagnosis.—The characteristic symptoms described render a diao--
nosis comparatively easy. There is not much likelihood of confound-
ing this disease with any other except diphtheria. In the latter disease

26
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the tonsils are not always swollen, and the false membrane is thick,
leathery, and of much lighter color generally. Yet it must not be for-
gotten that the Klebs-LbfHer bacillus is sometimes found in the throat
when there is no false membrane; so that in suspicious cases a bac-
teriological examination should be made. In the sore throat of
measles and scarlet fever the distinguishing rash, the ease of opening
the mouth, and the comparatively little enlargement of the tonsils
clear up any doubt. SyphiHtic sore throat does not present the in-
tense group of symptoms of severe tonsillitis, and can be differentiated
from the mild catarrhal form, in that fever and pain are generally
absent and the difficulty of swallowing is not so prominent a symp-
tom. Patches of redness, instead of the bright, diffused, red glow of
acute tonsillitis, characterize the early stages of syphilis, while the
secondary stage is manifest in the mucous patches and skin eruptions,

and the tertiary stage in the deep ulcerations and an unmistakable
history.

Prognosis.—Simple catarrhal tonsillitis usually terminates in

resolution, running a course of about a week. It is often preceded or

followed by a rheumatic attack of other structures, and may end in

tonsillar hypertrophy. Ulcerative tonsillitis also tends toward re-

cover}^, but the possibility of invasion of other parts, such as the Eusta-

chian tubes and tympanic cavities, emphasizes the necessity for effi-

cient treatment. Occasional deaths have occurred from tonsillar ab-

scess breaking into the larynx or causing laryngeal oedema. The
occurrence of an abscess lengthens the attack to two or three weeks

and sometimes longer.

Local Treatment.—Local applications of glycerin of tannin have

proven eft'ective in the simple catarrhal tonsillitis. I am aware of the

opposition to this treatment by high authority (Lennox Browne),

but one cannot ignore years of actual satisfactory experience with it.

The writer has made it a practice to apply this remedy with a very

soft, bushy camel's hair pencil every two or four hours. If there is

considerable pain, a lO-per-cent. solution of carbolic acid in gh'cerin

will afford a local anoDsthetic effect, besides depleting the vessels and

acting as an antiseptic. I have found local applications of guaiacol

useful. It appears to shorten the attack. If the pure drug is painful,

it can be diluted one-half with glycerin. Gargles of alum-water and

potassium bromide in 4-per-cent. solutions are grateful in some cases.

Much refreshing relief is experienced after copiously spraying the

throat with benzoinated lavolin or a 3-per-cent. solution of camphor-
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menthol (Figs. 129 and 130). The author's throat-tablets also have

given excellent satisfaction. Each tablet contains the equivalents of

5 Ammonii chloridi, gi'- j-

Tincture opii camphoratte,

Syrupi seillse compositi^

Syiupi Tolutani, of each, min. v.

Extract! glycyrrliizse, gr. iij.

These are allowed to melt slowly in the month, so as to prolong

the contact of the remedies as mnch as possible Avith the inflamed

membrane. C. E. Bean recommends a com|)onnd rhatany lozenge,

consisting of 2 grains of extract of rhatany, Vo grain of extract of

opium, and 18 grains of currant-paste.

Ulcerative tonsillitis should be treated with alkaline disinfectant

and antiseptic topical applications. Frequent sprays of hydrozone,

Dobell's and Seller's solutions, glycothyniolin, listerin, pasteurin,

borolyptol, etc., will cleanse and disinfect the glands, after Avhich a

covering of aristol should be given with the powder-blower (Fig. 34).

If an abscess is threatened by the severity of the symptoms, local

cold should be used early by means of an ice-bag (Fig. 83) directly

over the tonsil. As soon as an abscess can be discerned it should be
opened instead of waiting for nature to accomplish this. Several days
of extreme wretchedness will be spared the sufferer by this means.
The, knife should have a handle sufficiently long to not hamper one
in his movements. The cutting-edge must be kept toward the median
line so as to avoid wounding the internal carotid artery, which might
occur by a sudden movement of the patient if the cutting edge were
directed toward the artery. The abscess usually points near the arch
of the anterior faucial pillar. E. C. Myles injects a few drops of a
4-per-cent. solution of cocaine into the tissues before incising them
{The Laryngoscope, February, 1898).

For phlegmonous tonsillitis Gouguenheim {Lyon Medical, 1894)
recommends Leiter's coil around the throat, leeches to the angle of
the jaw, 20- to 33-per-cent. cocaine painted in the pharynx, irriga-
tions with warm boric-acid solution, and salol or naphthol internally
for an intestinal antiseptic.

Tonsils that are subject to recurring attacks of inflammation
should be guillotined (see division on tonsillotomy). Kitchen excises
the tonsil to abort an impending attack of quinsy, and to prevent
^I'turc attacks.
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Constitutional Treatment.—When tlie pain is severe and swallow-
ing difficnlt, I liave seen the most gratifying relief attend the admin-
istration of a combination of morphia with atropia in the proportion
of Vs grain of morphia to ^/^,, grain of atropia. This remedy relieves
pain and irritability, cheeks the excessive secretions that constantly
excite efforts to swallow, and modifies' the intensity of the inflam-
matory process. Patients to whom I have administered this for the
first time, and who have been in the habit of passing through similar

attacks for years, have remarked with unfeigned gratitude that they
had never before received such relief from suffering during a siege of

their malady. A laxative should be given at the onset of the attack,

so as to open the bowels freely. Aconite enjoys quite a reputation

in this disease, given in doses of 2 or 3 drops every half-hour. Potas-

sium bromide, mentioned in connection with local treatment, has a

beneficial sedative effect if some of it is swallowed after gargling with

it, so that 10 grains every two or three hours are taken.

The rheumatic character of this affection calls for such remedies

as salicylic acid and antipyrin. If there is no reason why salicylate of

sodium should not be given, it is to be preferred. When it is well

borne the writer gives 10 grains every two hours until the symptoms

become ameliorated or slight physiological effects are produced. A
freshly-prepared solution should be used, for example, as follows:

—

Acidi salieylici, • 3iij.,

Sodii bicarbonatis, . . . . . . 3ij.

Elixiris gaultherise, . . . . . gss.

. 3iij.

Misce. Signa: One teaspoonful, in water, every two hours.

If salicylate of soda disagree with the stomach or cause ringing

in the ears, salicin should be substituted in pilular form, 5 grains to

be taken every two or four hours.

Antipyrin in doses of 5 or 10 grains every three or four hours

not only relieves pain, but possesses especial eiTicacy in rheumatic

affections.

Salophen and salol, given in effective doses early in an attack,

will subdue the inflammation and apparently prevent the formation of:

an abscess. They should be administered in 5- or 10-grain doses every

two to four hours, at first, according to the age of the patient and the

severity of the attack.
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Hypeetrophy oe the Tonsils.

Synonyms.—Enlarged tonsils; chronic tonsillitis; follicular ton-

sillitis."

Pathology.—Hypertrophy of the tonsils is a true hyperplasia,

according to Virchow, in which all the glandular elements participate

in the proliferous process. The increase and induration of the con-

nective tissue is manifest in some tonsils at the time of excision, by

the resistance to the passage of the guillotine through them, hut in

most instances they are yielding and sponge-like. The crypts are ex-

panded and their walls are tumefied. Instead of a tenacious mucus

filling the cavities there are often cheesy masses of a light-yellow color

sometimes mixed with calcareous concretions. There is an increase

in size and usually in number of the follicles surrounding the de-

pressions, l^orris Wolfenden {Journal of Lanjngology, etc., August

18, 1894) reports the results of studies in follicular tonsillitis as fol-

low: "Folhcular tonsillitis is a desquamative process in the crypts

of the tonsils, the foUicles taking no part in the process and only ex-

hibiting a secondary hypertrophy, as recently maintained by Sokolow-

ski and others. There are other forms of infective tonsillitis asso-

ciated with the exudation of fibrin, the presence of streptococci, staph-

ylococci, and pneumococci."

In the follicular, or lacunar, tonsillitis the pseudomembrane

shows staphylococci and streptococci and the pseudodiphtheric ba-

cillus. It cannot always be distinguished from diphtheria except by

bacteriological examinations.

Krlickmann (Virchow's Arcliiv) confirms Hanau and other ob-

servers in the view that the tonsils are the portal of entrance for

tubercle bacilli in cases of tuberculosis of the cervical lymphatic

glands.

In this connection it is interesting to note that in the tissue of

the floor of the mouth have been found the staphylococcus aureus,

streptococcus, diplococcus, and certain bacilli, probably the bacillus

septicus or the bacillus oedematis maligni of Koch and Pasteur. Prob-

ably Ludwig^s angina arises secondarily from a streptococcic infection

of the glands, and affected teeth or bones may be an important etio-

logical factor in both diseases.

Etiology.—Hypertrophied tonsils arc found in the very young so

commonly that they may be spoken of as being congenital, but in

many instances they develop about the age of puberty. The largest

number of cases are seen between the ages of 10 and 20 years, the
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next largest under the tenth year, and those occurring between 20and 30 years are next in frequency. After the thirtieth or fortieth

and the process of atrophy sets in about the thirty-fifth year Nearly
twice as many males are atfected as females

The rheumatic habit; living in a damp, cold atmosphere; re-
curring attacks of inflammation, the throat complications of the
eruptive diseases, diphtheria, syphilis, and the strumous diathesis are
all productive of those conditions that predispose to an increase in
he volume of these glands. After the thirty-fifth year I do not advise
the removal of the tonsils unless there is some special reason for it
since their gradual diminution in size and tendency to inflame date-i
from about this period of life.

Symptomatology.—The features of a child with enlarged tonsils
often present a picture which suggests at once the nature of the
trouble. Previously to an examination of the throat one is often able
to predict the condition to be found. The under-jaw drops, the mouth
remains continuously open, the eyelids droop, and the face is ex-
pressionless and suggestive of a dull intellect (Fig. 185). During
sleep the respiration is noisy and of a snoring character. Associated
with hypertrophied tonsils in a large proportion of children so af-
fected will be found an enlargement of Luschka's tonsil, or adenoid
vegetations in the vault of the pharynx. In these associated diseases
with obstruction to the current of air through the nose by adenoids and
the backward projection of the oral tonsils, and to the passage of air

through .the mouth by the blocking up of the fauces with the oral

tonsils, the oxygenation of the blood is seriously interfered with.
The effects on the voice are readily apparent. The resonance of the
nasal cavities is so diminished that speech has a thick, unnatural nasal

quality, and the articulation of words is impeded and difficult (Plate

II).

The tonsils are situated in such close relationship to the Eusta-

chian orifices that any disease of these glands threatens impairment
of the integrity of the Eustachian tubes and middle ears. While the

tonsils are not so situated as to produce actual pressure upon the

tube-mouths, as was formerly supposed, any inflammatory action af-

fecting the gland readily extends by continuity to the tubal mem-
brane. The large number of patients with hypertrophied tonsils who
suffer from middle-ear diseases is suggestively significant. Mackenzie

and others speak of defective smell and taste in tonsillar hypertro-

phies.
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Great embarrassment of the respiration may interfere seriously

with the general health, and in very young persons, or those with a

tendency to rickets, the chest-walls may become deformed, resulting

in pigeon-breast, or a pyriform deformity.

Inspection of the throat reveals the tonsils tumefied (Plate H'

)

and in some instances so enormously enlarged as to lie in contact witli

each other and to cut off a view of the posterior wall of the pharynx.

They are generally very red, soft, and yielding, and can be crowded

through the fenestra of a tonsillotome so small that it would seem

impossible.

Diagnosis.—A view of the pharynx under good illumination is

sufficient to establish the diagnosis. There is a possibility of mis-

taking an enlarged tonsil for a pharyngeal abscess, but the chances

are remote. The location of the tonsil and, if necessary, palpation

with one finger on the tonsil and another over its base under the angle

of the jaw, would distinguish the location and character of the tumor

(Plate V).

Prognosis.—Probably the vast majority of hypertrophied tonsils

are never removed or even treated, yet it is the exception to find them

after the thirtieth or fortieth year. This means that there is a

natural reduction to the normal size after adolescence or middle life.

However, there are many individuals with impaired hearing that is

attributable either directly or indirectly to the presence of tonsils that

have been subject to repeated attacks of inflammation. In adult life

I rarely advise their removal unless they are provocative of some dis-

turbance, for in many they occasion no inconvenience. But I have

seen persons in middle life who were subject to so much suffering

from attacks of quinsy that they sought relief by excision. It must

not be forgotten that the lacuna3 of the tonsils, from twelve to eight-

een in number for each gland, afford nests for the reception and cult-

ure of micrococci that may give rise to more serious trouble. These .

depressions are sometimes very deep, plunging down into the paren-

chyma of the gland, and form an ideal incubator for the development

of micro-organisms. There are warmth, moisture, decomposing secre-

tions, and a harbor from the currents of air or friction of fluids and

food that might otherwise dislodge them.

Treatment.—Iodine internally, astringents to the surface of the

tonsil, and injections of various drugs into the body of the gland are

recommended for its reduction, but they are all inane makeshifts that-

worry tbe patient without benefit to any one but the doctor. The
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cut t elqan oft at the base so as to get below the bottoms of thecrypts and leave a smooth surface for the stump

.1 r
operating for excision of the tonsil thehroat should be sprayed with an antiseptic wash, such as dioxide ohydrogen or mercm.c bichloride,-! to 10,000,_to remove or destroyany aerobes that nray be present. We rarely apply cocaine or eucaine,

f01 he reason that it is not a very painful operation. The gland is not
freely supplied with nerves of sensation. But in very nervous indi-
viduals It may be necessary to employ a weak solution for the purpose

Fig. 192.—The author's tonsillotome, with excised tonsil.

of a placebo. Occasionally I have been obliged to use the bromide of
ethyl, removing both tonsils and adenoids during one anesthesia.

The patient, if a young child, is seated on the lap of an assistant

or a nurse. One arm of the latter pinions the arms of the child, and
with the other hand the patient's head is held back against the nurse's

shoulder by pressure on its forehead. A convenient method is to

infold the child in a sheet, which is made to fix immovably the arms
and legs (Fig. 187). Now the tonsillotome (Fig. 193) is introduced
into the mouth like a tongue-depressor, then turned to one side with
a movement that causes the ring of the opening to surround the

tonsil. Sufficient pressure is then exerted to cause it to embrace the
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tonsil at its base. An assistant should press with his thumb or finger

upon the side of the neck just over the base of the gland so as to

prevent it from receding from the instrument. This counter-pressure

need not be great, but simply sufficient for support. As the instru-

ment is pressed into position, the operator's thumb drives the blade

through the gland until the cutting-edge of the guillotine rests be-

tween the ring-plates. This act completely severs the tonsil and se-

cures it between the bevel of the knife and the upper ring-plate.

Care must always be taken to cut the tonsil clear through before

withdrawing the instrument.

Tonsillotomes.—Any physician who has had a considerable ex-

perience in tonsillotomy with the various tonsillotomes will not be

likely to deny that these instruments are generally too complicated.

They are armed with needles, barbs, or sharp-toothed forceps for

piercing the tonsil and dragging it through the fenestra before any

cutting is done by the blades. A tonsillotome constructed after the

pattern I have designed renders the barbs unnecessary. It reduces

the painfulness of the operation by one-half; it divests the procedure

of any danger of an accident to the operator or patient; it makes a

skillful and easy operation possible with a minimum amount of ex-

perience; it resembles a large, folding tongue-depressor so closely

that children usually offer no opposition to its introduction for the

removal of the first tonsil; and it combines strength and compactness

with simplicity of construction. It is made on the principle of a

guillotine, the blade of which is propelled by the thumb of the same

hand that grasps the handle. The latter is set at such an angle to

the shaft as will permit the most perfect co-ordinate action of the

muscles of the hand and arm of the operator. I have had two sizes

manufactured, the smaller having a fenestra of the calibre ordinarily

found in such instruments, the other supplied with an aperture larger

than the largest Mackenzie tonsillotome, while it is so compactly con-
structed as to require less space in which to operate. I have used
the larger size to extirpate enormously hypertrophied tonsils in chil-

dren as young as 3 V2 years, where it was impossible to insert the
Mackenzie instrument of the necessary size. The smaller one is suffi-

cient for the majority of cases, but the fenestra is not capacious
enough to admit the bases of the extraordinary glands we occasion-
ally see. It is advisable to remove the whole tonsil, and, as the tops
only of the largest tonsils can be severed with the smaller instruments,
it may be better to have the larger size, if but one is to be kept.
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riie blade is so protected as to make it impossible to ^vound the
ascending pharyngeal or the internal carotid artery. The shaft that
propels the blade is of such a width as to make the use of a gacx un-
necessary for it protects the finger of the operator from the pat^nf's
teeth. It It IS placed in the mouth to ascertain when the fenestra ism such a position as to embrance the whole tonsil, as it is necessary
for one to do when operating in children with other tonsillotomes
femce I have used this guillotine I have not had my finger bitten
while It was not an uncommon occurrence, before, to come off sec-
ond best so far as pain was concerned. With the shank wide enough
to afford protection, it is unnecessary to introduce the finger into the
mouth, for the teeth and lips cannot close enough to prevent the
operator from seeing plainly the field of operation. There is no work-
ing m the dark or fear of damaging structures one does not wish to
attack.

The handle is firmly fixed to the shank with .a hinge-joint and
self-acting spring-lock; so that the fenestra can be pressed down
about the base of the gland with any degree of power required. This
feature dispenses with any necessity for hooks, forceps, needles, or
barbs for spearing the tonsil. The latter, being a soft, fleshy mass,
adapts itself to the shape of the fenestra and protrudes through it the
instant its base is pressed around. The pain of spearing or tearing
the tonsil by toothed or barbed accessories, designed to drag the gland
through the fenestra before the blade cuts, excites the most vigorous
struggling and resistance on the part of a child. Even when the

utmost care has been exercised, the barbs have pierced the soft palate

or the surgeon's finger, instead of the tonsil. Moreover, the gland
ahvays comes out with this instrument, the same as though barbs

were used. There is another important advantage in having the

handle attached to the shank with a hinge provided with an auto-

matic lock, for the cutting extremity of the instrument cannot be

thrown out of your control by a disturbance of the coaptation of its

parts. The last time I operated with a Mackenzie tonsillotome the

child jumped just as I was placing the fenestra about the tonsil.

The shank revolved upon the handle, leaving the latter in my hand,

while the cutting-end was entirely displaced and removed from the

vicinity of the gland. It is impossible for this improved tonsillotome

to play such a trick. The handle contains a concealed spring-lock

o])erated by a convenient thumb-plate. When this is moved down-

ward, the hinge-joint is unlocked and the instrument folds upon itself
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like a pocket-knife, occupying the space of about one and one-fourth

inches in width and thickness by six and one-half inches in length.

Another pertinent point, that should not be neglected in this age

of antisepsis, is the provision for cleansing and disinfecting the three

pieces of which the instrument consists. By raising the proximate

end of the horizontal top spring of the shaft and swinging it 90 de-

grees to either side it becomes disengaged from its lock and liberates

the blade from the shank. This arrangement makes it as simple as

possible for taking apart, sterihzing, and putting together again.

In amputating the apex of a relaxed and elongated uvula the

blade is inverted. It is claimed by some operators that the remnant

of the tonsil will become atrophied if its apex only is clipped, but

I have never been able to find a good reason for half-doing the opera-

tion. I have never seen any but healthful results from ridding the

throat of the whole trouble at once.

There are cases in which one may be in doubt as to whether the

gland ought to come out or not, because there is but slight hyper-

trophy, and the appearance of the throat does not seem to AA^arrant

surgical interference. But those same glands may be honey-combec?

with deep, slit-like crypts that are packed with inspissated, decom-

posing, irritating, caseous secretions that start the attacks of sore

throat that make the patient's life a burden.

It is a good rule never to part with the patient until one is sure

that all oozing of blood has ceased. I have seen only one case of very

severe hemorrhage, but as a number of such instances axe on record

we must always be alert for them. In the case of a student at the

Illinois Medical College, a young man of 24 years, I had my first

experience with profuse hemorrhage from this procedure. After I

had operated on a number of children during the clinic and had sent

them to the treatment-room to wait until all signs of bleeding ceased,

the student requested me to operate on one of his tonsils. On ex-

amination I found it only slightly hypertrophied, and remarked that

I did not generally remove glands so little enlarged. However, he
insisted that he had suffered all his life from recurring attacks of

inflammation, and was anxious to part company Avith the cause of

them. Thereupon I excised it, but Avas struck Avitli the A^ery unusual
amount of resistance offered to the cutting-blade. It seemed like

forcing it through creaking leather.

As the student left the operating-chair I proceeded with my re-

marks to the class as folloAvs: "The hemorrhage has entirely ceased
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m all the children and they can now go to their homes. I have re-moved a large number of tonsils in my varions clinics and in private
practice without seeing a case of persistent haemorrhage. We have
never had to resort to measures to stop the bleeding. It generally
ceases withm five or ten minutes spontaneously. But in case of severe
haemorrhage, what would you do? Excellent remedies are to be hadm a saturated solution of tannic acid in water; an ice-cold garble •

pieces of ice held in the back of the mouth in contact with the ble^ed-
mg surface; ice applied to the neck over the tonsil; powdered alum
rubbed into the tissues; a strong solution of iron persulphate appHed
on cotton or with the finger; 2 drachms of gallic acid with 6 drachms
of tannic acid to the ounce of water; pressure by forceps both ex-
ternally and internally upon the tonsil, and firm compression of the
common carotid artery. This compression reduces the supply of blood
to the tonsil-stump and encourages faintness, and with fainting the
hfemorrhage will probahly cease.

"There is more bleeding in this young man's case than I have
ever seen. It does not diminish. In fact, there is a constant stream
of blood flowing into the basin. It looks as though we were to have
our first experience with a persistent tonsillar haemorrhage. I will

send for ice, and exert firm, deep compression on the common carotid.

The pallor of countenance and the beads of perspiration show the
effect of the loss of blood. The profuse hasmorrhage is probably due
to the fact that the recurring attacks of inflammation during the past

years have left the gland in an indurated, fibrous condition, which
prevents collapse of the blood-vessels. There is no history of an ha^m-

orrhagic diathesis. We will deprive the vessels of their blood-supply

until coagula form and plug their open mouths, and keep him in a

sitting posture to assist in this and to promote faintness. We will

not allow him to gargle fluids for fear of washing away any clots that

may form, but give pellets of ice instead.

"It is now forty minutes since the tonsillotomy and all liEemor-

rhage has ceased. The young man's room-mate will keep watch over

liini and inform us if there should be any return of the trouble, al-

though I do not anticipate it if he remain perfectly quiet in bed the

remainder ol the day. He complains of feeling faint.

"This incident illustrates the necessity of always being prepared

for emergencies. The most successful soldier, lawyer, or doctor is

tbe one Avhom you can never surprise."

The young man had no further hemorrhage and made an ex-
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cellent recovery. After these operations patients are given a spray

of camphor-menthol in lavolin, 3 per cent., for nse at home fonr or

six times a day until all soreness ceases.

Edwin Pynehon has devised an operation by the electrocautery

Avith "a current about 50 per cent, stronger than is required to pro-

duce a white heat of the electrode in the open air. Such a current

will give the least pain with the most rapid results." He dissects the

tonsil away from its attachments, entering the point cold, heating

and burning out. The electrode is used as a tenaculum, and "the

tonsil is lifted out and toward the median line, when the point is

heated and burns its way out. Only a little is done at a time." Op-

erating in this way with the help of forceps the tonsil is dissected

entirely from the pharyngeal aponeurosis. It is claimed for this opera-

tion that there is little or no hemorrhage under cocaine.

Jonathan Wright has devised a galvanocautery instrument fash-

ioned after the guillotine tonsillotome.



CHAPTER XXXIV.

DISEASES OF THE PHARYNX, CONTINUED.

Mycosis or the Pharynx.

Synonym.—Pharyngomj^osis.

Pathology.—This is a very rare parasitic disease of the suiDerior
pharyngeal space, including the tonsils. Small, white or yellow
^•rowths appear, projecting above the niucons membrane, instead of
occupying a recessive position, as is the case with tonsillar concre-
tions. They may invade the lacunjK, but are not confined to them.
They spread upon the soft palate, the pharyngeal membrane, and base
of the tongue. As I have seen it, the growth is not soft like the

t G tonsil^ but toTi^h and somewhat difficult to re-

move in its entirety. It has, in some instances, a fungoid appearance,
and penetrates the mucosa to such a depth as to prevent its removal
M'ith a probe.

Etiolog-y.—The cause of this disease is obscure, but the micro-
scope reveals the leptothrix buccalis, which finds a habitat in carious

teeth.

Symptomatology.—Xo conspicuous symptoms are produced by
this disease, but patients discover the growths accidentally and apply
to liave them removed.

Diagnosis.—The diagnosis is easily made, since the symptoms
of inflammation characterizing pharyngitis, tonsillitis, etc., are want-
ing. It is distinguished from tonsillar concretions by the prominence
of the growths and their location without the lacunte.

Prognosis.—The tendency is not toward a spontaneous cure. The
disease is very pertinacious and, like the regeneration of the drum-
head, these growths often reproduce themselves as fast as they are

removed.

Treatment.—If caries of the teeth is found it must receive at-

tention. Delavan uses the curette and follows this with the galvano-

cautery. After removing the fungi the membrane should be sprayed

with undiluted hydrozone or mercuric bichloride, 1 to 10,000. Each

growth should be treated as has already been recommended for en-

(414)
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larged pharyngeal follicles, using cocaine and then canterizing half

a dozen points at one sitting. In a monograph on pharyngomycosis

leptothricia benigna, published in the Neiv Yorker m'edizinische Presse,

December, 1S86, Max Toeplitz reviews the literature of the subject.

Carbolic acid, sesquichloride of iron, and the sublimate solution, 1

to 2000, are recommended. Toeplitz uses the curette and galvano-

cautery. Homer M. Thomas also reports success from the galvano-

cautery.

Concretions in the Tonsil.

Pathology.—The crypts of the tonsil are sometimes tilled with

an accumulation of dried secretions that consist mostly of carbonate

and jDhosphate of lime in the hard variety, and of a cholesteatomatous.

mass in the soft deposits. The latter consist of cholesterin, epithelial

cells, pus-corpuscles, and micro-organisms. The hard concretions are

called chalky or cretaceous concretions or calculi, and the soft ones

cheesy or caseous deposits. These conditions are comparable to cer-

tain diseases of the ear that have been considered: cretaceous deposits

in the drum-head and cholesteatoma of the tympanic and mastoid

cavities.

Etiology.—Tonsillar deposits are due to an inflammation of the

walls of the lacunar.

Symptomatology.—The symptoms are not of a troublesome

nature. A sensation of irritation or fullness, especially when swallow-

ing, may be the only unusual thing to be noticed. The deposit can
generally be seen as a cheese-like point, and several will likely be
found by a careful examination. Sometimes they Avill be overlooked

unless hunted for by a blunt-pointed probe to depress and bring for-

ward the mouth of each opening. The difference in the consistence

of the masses is readily detected by the sensation imparted through
the probe. Patients often observe these concretions in their sputa,

with which they have been expelled in the form of little, yellowish
balls. Their presence is a menace to the health of the gland, for they
degenerate into irritating excitants of inflammatory processes.

Treatment.—With the tongue dei^ressed these concretions are
removed without difficulty by the curette (Fig. 80). If they are re-
produced the crypts should be treated to the hot electrode or some
other cautery. H. W. Whitaker uses a 50-per-cent. solution of tri-

chloracetic acid on a cotton-carrier for destroying the secretino- sur-
faces of the tonsillar crypts {llie Laryngoscope, November, 1897).
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Is^'ON-MALIGNANT TUMORS OP THE PhARYNX.

Tumors of the pharynx are not of frequent occurrence I have
seen many papillomata springing from the vehim palati and uvuhi •

varying m length from five to ten millimetres, but of pretty uniform'
diameter, this being about one-half their length. Fibroid and fatty
tumors are rarely found, but such eases are recorded. They take their
origin from the mucous or submucous tissue, from the lymphatic
glands, or from the periosteum of the base of the skull or vertebra.

Symptomatology.—A papilloma occasions no discomfort. The
patient is not often aware of its presence until informed by the ex-
aminer. If a tumor attain to a considerable size it embarrasses res-
piration and swallowing, or, if it reach to the epiglottis, it provokes
a cough.

Treatment.—If papillomata give trouble they are easily removed
by the knife, scissors, snare, or galvanocautery. Other tumors must
be treated similarly, according to the exigency of each case.

Adhesions op the Sopt Palate to the Pharyngeal
Walls.

Adhesions of the soft palate to the posterior wall of the pharynx
sometimes occur, but they are rare. In one of my cases, shown
in Pig. 193, the young lady's throat is divided into superior and in-

ferior portions by an adventitious membrane consisting of extensive

adhesions between the posterior columns and arch of the palate, on
the one hand, and the lateral and posterior pharyngeal walls, on the

other. An oval aperture is seen behind the uvula, through which

nasal respiration takes place. The only inconvenience suffered is the

lodgment of particles of food behind the new membrane. This apo-

neurosis, or pharyngeal diaphragm, is the result of the throat affection

attending scarlatina, which she had when a small child.

Uyulitis.

Inflammation of the uvula is sometimes more intense than the

inflammatory action affecting the remainder of the pharynx. The

swelling, oedema, and elongation of the uvula then constitute the

conspicuous features of the disease. It increases to several times its

normal proportions and hangs pendent upon the tongue, down toward

the' larynx. In this condition it gives rise to frequent swallowing and

coughing (Plate IV, ISTo. 8).
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Treatment.—If the uvula is much elongated (Plate IV) it should

be clipped, with care that not enough be amputated to leave it too

much abbreviated when swelling recedes and contraction takes place.

Fig. 193.—Adliesion of soft palate to the posterior Avail of the pharynx. -

The resulting diaphragm is perforated behind the uvula.

(The author's case.)

27
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I have known it to be completely removed by mistake, probably on
accoimt of the operator's poor sight, and tbe articulation of words
was perceptibly defective. On the other hand, I have known syphilis
to destroy it without producing this effect.

Bifid and Double Uvulas.

Considerable interest has been manifested of late in the subject
of cleft uvulas, and a number of articles in the medical journals have

Fig. 194.—Bifid uvula in a man sixty years old. (Author's case.)

given it much prominence. Some of the writers have maintained

that these abnormalities are exceedingly rare, and that they call for

prompt surgical interference to effect the removal of the suj^er-

numerary members.

These anomalies are certainly not common, but the examinations

of a very large number of throats in Chicago have given the author
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the opportunity of seeing quite a large number of sucli cases. In

nearly all instances the uvula is bifid somewhat as shown in Fig. 194,

a photograph of a man 60 years old. We very rarely find two com-

plete uvulas, as seen in the boy, 14 years old, in Fig. 195. More

than 50 per cent, of the cases that have come under my observation

Fig. 195.—Complete double uvula in a boy of fourteen years. (Author's case.)

show a division not to exceed one-half of the entire length of the
uvula, and many of these show a bifurcation extending not more than
one-third of its entire lengtli. The upper portion of the uvula was
often normal until about its lower one-fourth was reached. This
branched out into two extremities with a mere notch of greater or less
depth between them.
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In some instances the two portions of the nvnla were of unequal
length, one being sufficiently elongated to lie upon the dorsum of
the tongue. Speech was not perceptibly impaired, and no difficultym deglutition was found. A. H. Ohmann-Dumesnil {The Laryngo-
scope, October, 1897) claims that "the entire absence of the UYula is
of much more frequent occurrence than a double one." The author's
experience is the reverse of this. Congenital absence of the uvula has
been rarely seen by him, although its absence through pathological
causes is not very infrequent.

The author has taken pains to question this class of patients
relative to any inconveniences which they may have experienced from
the conditions of their uvulas. With only a few exceptions they were
entirely unconscious of the existence of any such anomaly. A few
of the most intelligent and observing ones had discovered it and re-
garded the cleft as, a mere curiosity.

Bifid and double uvulas are anomalous, rather than diseased,
conditions. They are undoubtedly closely associated with those cir-

cumstances which cause cleft palate, and, as Trelat believes, they
are, to an extent, hereditary. In Fig. 195 the process approaches very
nearly to that which eventuates in cleft palate.

Treatment.—The author cannot agree with those writers who
advocate trimming or amputating these supernumerary uvulas, in

the absence of any definite indications for surgical procedures. The
owners of these extra appendages were generally innocent of a sus-

picion that there was an unusual condition of their throats. If the

elongated branch or branches tickle the tongue and cause cough-
ing, the same reasons exist that we have in the same conditions of

single uvulas for clipping the relaxed or elongated ends; but there

is no occasion for the operation for cosmetic purposes. Here, as

elsewhere, the knife should not be resorted to "without just cause or

provocation."

TUBEECITLOSIS OP TPIE PhARYNS.

Tubercular invasion of the throat is of infrequent occurrence.

Pathology.—A granular condition of the mucous membrane of

the pharynx, showing areas of a gray color, precedes the breaking

down of the epithelial layer that ushers in the stage of ulceration.

The ulcers are superficial, of irregular forms, and ill-defined. Like

a granulating wound, they respond to the touch by bleeding. (See

"Pathology," under "Tuberculosis of the Larynx," page 494.)



TUBEECULOSIS OF THE PHARYlsX. 431

Etiology.—The throat invasion is generally secondary to the same

affection of other organs.

Symptomatology.—The congh, constantly-elevated temperatnre

and accelerated pulse, loss of appetite and the characteristic expression

of countenance, pallor of skin, and the habit of the body point toward

the invasion of the great white plague. If the lungs are involved

there will be expectoration, with cough; if not, the cough may be,

at first, dry and hacking. The most conspicuous and distressing symp-

tom is pain, especially during movements of the muscles concerned

in deglutition and speech. The proper nourishment of the patient is

interfered with by the difficulty and pain experienced in swallowing.

He will refrain as long as possible from taking food, in order to

escape the torture of eating. Inspection reveals the granular, or

ragged, ulcerated condition of. the mucous membrane already de-

scribed.

Diagnosis.—Tubercular throat must be distinguished from syph-

ilitic ulceration. The history of syphilis and the family history of

tuberculosis must be sought. The latter disease is usually one of

adult life, Avhile syphilis, especially the congenital form, may occur

in children. Syphilis is not attended by fever, and generally not

by pain or very difficult swallowing. Its ulcers are clearly defined,

with red areola and clean-cut borders possibly undermined. The
ulcers of tuberculosis are shallow, ragged, and pale. They differ from
scrofulous ulcers in that the latter are deep, with well-marked bor-

ders, and pain, fever, and cough are generally absent, while the mus-
cles of phonation and deglutition cause little or no pain by their move-
ments. The scrofulous affection occurs mostly in children in whom
there are no evidences of tuberculosis.

The folloAving points in the differential diagnosis between tuber-
culous and syphilitic ulcers are giA^en by Lennox Browne:

Tiil)crculovs Ulcers. SyphiUtic Ulcers.
No apparent e.Kcavation. Deeply excavated.
Much indolent granulation. Few granulations, and those highly

inflammatory.
Faint areola. m^p-vod areola.
Irregular and ill-defined edges. 8harply-cut ed<ves
Demarkation indistinct. Demarkation distinct.
Grayish, ropy, mucous secretion. Yello^^^ purulent secretion.
Discharge scan

t,.^^, .^^^^^^

Superficial, ^vith lateral, instead of Penetrating to deep tissues.
deep, extension.

Fever. Xo fevor.
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Prognosis.—This is an acute affection that proves quickly fatal
from exhaustion. The average duration of the disease varies from six
weeks to six months, but it may be prolonged much beyond the latter
time.

Treatment.—For the relief of the most prominent symptom, pain,
Sajous strongly recommends the apiDlication of a 10-per-cent. solu-
tion of cocaine, after cleansing the ulcers with a borax solution of 1
per cent, in the form of a spray ("Diseases of the i;rose and Throat,"
1892). He deprecates cauterization with silver as more hurtful than
beneficial. Steam-inhalations of hot infusions of opium, belladonna,
hyoscyamus, and conium produce a soothing, sedative effect and ren-
der swallowing less painful. A solution of creasote and menthol in

lavolin, in the proportion of 2 per cent, of creasote to 10 per cent,

of menthol, makes an excellent topical remedy. Iodoform insuf-

flations have proven beneficial, but aristol is preferable. It is devoid
of a disgusting odor and taste, is slightly anaesthetic, and adheres to

the surfaces of the ulcers better than any other powder. Before ap-

plying any of these local remedies the discharges covering the ulcer-

ated surfaces must be washed off by hydrozone or such an alkaline

spray as Dobell's or Seller's. A solution of sodium bicarbonate, 3

grains to the ounce, is also useful for this purpose. The cauteriza-

tion of tuberculous ulcers by acetic acid, as practiced by Ivrause, is

probably productive of more benefit than any other method. The
ulcers are treated similarly to lupus. After cleansing and cocainizing

them the acid is rubbed in by means of a cotton pledget, using a

solution of 20- to 40-per-cent. strength, to begin with, and increasing

the strength rapidly to 80 and 100 per cent. As fast as the eschars

become detached, which they do in a few days, the treatments are

repeated, until the process of cicatrization is seen to begin. If the

tubercular granulations are covered with mucous membrane the latter

must be incised to give the acid access to the lesions beneath. Heryng

uses sharp curettes to scrape away projecting masses of tumefied

tissues.

Cicatrization sometimes follows this method, but close watch must

be kept for renewed breaking out of the disease in either the cicatrices

or at new points.

J. Solis-Cohen condemns galvanocauterization as injurious "ex-

cept under the most skillful manipulation."

Ingals makes use of either the following spray or morphine

troches :

—
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Morphiffi sulpliatis, gi"-

Acidi tamiici,

Acicli carbolici, ..... of each, gr. xxx.

Glycerini,

AquEe dest., of each, f^ss.

Tuberculin and tubercnlocidin have not fulfilled the expecta-

tions of the profession. The former has proven positively harmful,

and since patients dp as well under other forms of treatment as with

the use of the latter, their employment is not recommended.

Creasote has been largely used internally and applied locally in

recent years, and, while undoubted benefit has accrued from its use

in the hands of eminent practitioners, there are some who discourage

its employment. However, in a disease so' intractable, and discour-

aging to both patient and physician, as this must be admitted to be,

whatever has proven beyond cavil and reasonable doubt to have been

helpful in treatment is worthy of trial. Great caution is necessary

in its administration to patients who have high temperature or haem-

orrhages. It is given in doses of 1 to 10 minims or more three times

a day, preferably in milk, as recommended by Glasgow. It can be

given at any time with reference to meals, but is best taken before

meals if well borne, since it then exercises a preservative influence

upon ingested food against the j)rocess of decomposition. The effect

of this upon the promotion of nutrition is apparent.

Creasote is readily taken in the form of capsules, or it may be

combined with alcoholic or tonic preparations, as used by Cohen.

The feeding of this class of patients is an important subject.

When the high temperature does not forbid much animal food, as

much should be consumed as is consistent with good digestion. Milk,

cream, codliver-oil, eggs, and vinous stimulants support the strength,

improve nutrition, and prolong life. Added to these, the vegetable
bitter tonics, iron, and quinine act as valuable aids to enrich the blood
and increase the general tone of the body.

An out-door life in a high, dry, sunshiny, warm climate, with
equable temperature, is conducive to the improvement of these pa-
tients, especially when combined with proper protection of the body
by woolen underwear and a liealthful employment of the mind and
body in a cheerful or useful occupation. The most favorable climates
are those of Southern California, Arizona, and New Mexico. Eobert
Levy says of Colorado: "I cannot add that our Colorado climate, so
beneficial to pulmonary and, at times, to laryngeal phthisis, has any
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remedial influence npon pharyngeal tuberculosis. Miliary tubercu-
losis, with Avhich tubercular ulceration of the pharynx is often asso-
ciated, presents no encouragement in any climate, but in our high
altitude it is my conviction that cases so afflicted decline very rapidly
The climate can only be of value in such cases as present no evidences
of miliary tuberculosis or advanced disease, either local or constitu-
tional." (Denver Medical Times, June, 1896.)

Syphilis op the Pharynx.

Although the throat is subject to the manifestations of syphilis
in the three stages of that disease, the primary lesion is not often
observed in this locality. The history of chancre in the pharynx
is similar to that of the same ulcer in other localities, with a duration
of about six weeks. The secondary lesions are of frequent occurrence
and the characteristic mucous patches are readily recognized. The
tertiary stage is represented by the presence of gummata or eroding
ulcers. The congenital form generally shows itself about five or six

weeks after birth by the appearance of secondary lesions, and the
tertiary stage at any time preceding the fifteenth or sixteenth year.

Pathology.—Chancres are generally found on one tonsil, while
the secondary and tertiary lesions show a special predilection for the

soft palate. The syphilitic eruptions of the throat are similar to those

occurring in other parts of the economy and are often coincident with

them. In the early stage papular elevations make their appearance,

the epithelial covering of which becomes eroded; or erythematous

patches occur in the form of a blush or mere hypersemia of transi-

tory duration; or the epithelium of these areas becomes exfoliated,

leaving a denuded, pus-secreting mucous membrane beneath. These

mucous patches now assume an ashy-gray color, with a rough, granu-

lar surface. They are eruptions of the secondary period of syphilis

and extend their boundaries so as to invade a large territorj'^ in a

comparatively brief period. They are surrounded by a red areola and

a well-defined border, and there is a copious, purulent, nasty discharge

from them.

In the tertiary stage the ulcers are deeper than the mucous

patches of the secondary period. The infiltration extends to the whole

depth of the membrane and results in irregular thickening and indura-

tion in the form of nodules or gummata. If these arc incised in the

early stage tbey exude a glairy fluid. In time they degenerate into a

caseous mass, which becomes surrounded by deuso connective tissue.
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They are closely analogous to tubercle, but differ from the latter in

their greater tendency to the formation of connective tissue. The

increased prohferation of connective tissue produces pressure on the

blood-vessels that supply the gummata with nutrition, thus cutting

off their own nutrient sources. Breaking down and softening follow

Fig. 196.—Large perforation of tlie velum palati. The lower border is

covered with a light-colored discharge. Perforation closed en-

tirely in three months. (Author's case.)

in each gumma, presenting a yellow spot which is soon the seat of an

ulcer.

The mucous patches of the secondary stage are superficial and
may end in resolution with contraction of the tissues as the cicatrix

forms. The tertiary ulcers may occur in any part of the pharynx.

They extend rapidly and deeply, perforating the pillars of the fauces

or the velum (Fig. 190) in a few days, and gradually eating away the
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Whole velum, uvula, and faucial columns, as illustrated by one of mycases m Fig. 197.

Etiology.-The specific virus of syphilis is yet one of the un-Jvnown quantities in medicine, notwithstanding the fact that a con-
siderable percentage of humanity are, or have been for many o-enera-

Fig. 197.—Destruction of the velum palati.

tions, infected by it. The occurrence of the primary lesion in the
mouth or pharynx is generally in consequence of kissing or of using

utensils not thoroughly cleansed after having been used by syphilitics.

They may also result from certain practices of sexual perverts. The-

secondary stage of syphilis is quite generally accompanied by throat

lesions, and next to the genital organs tlic throat is the most fre-
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qiiently affected. Tertiary manifestations may crop out in the

pharynx a quarter of a century after the appearance of the initial sore,

but the average interval is about seven years ("the perfect number"?).

Symptomatology.—The primary lesions of the throat are at-

tended with so slight a disturbance that they are altogether likely to

be overlooked. The submaxillary lymphatic glands may be enlarged

and tender to the touch. Inspection discloses a red, or perhaps a

gray, denuded spot with prominent edges. It generally disappears

spontaneously. As already remarked, the initial lesions are mostly

found on the tonsil.

Fournier "recognized syphilitic ulcer of the tonsil in 40 per cent,

of his cases of ulcers of the moiith. The sore is generally single, and

sometimes covers the whole tonsil, occasionally extending to the

pillars of the fauces and to the base of the tongue. The erosive form

is the most common. The symptoms are trifling, but the ulcerative

form causes pain and difficult swallowing; the ulcers are brown, gray,

or yellow and the tonsil is indurated." Occasionally there is some

systemic disturbance.

Secondary symptoms manifest themselves as an erythema or as

mucous patches on one or both sides of the throat. The erythematous

eruption occurs either in blotches, suggestive of the roseola, or it may
appear as a dilTused redness spreading over the whole pharynx. This

stage is attended with the usual symptoms of simple sore throat.

After a few days distinct patches are clearly made out on the anterior

columns or on the velum and other parts of the throat or mouth.

The sides of the tongue near its base are especially liable to suffer. At

first these mucous patches appear as slight, rounded elevations of a

dark-red color. Their centres soften and break down, leaving a

characteristic, slightly-cup-shaped excavation, which later assumes a

gray color. In this stage swallowing is attended with pain.

The tertiary lesions generally begin by attacking one tonsil and

the adjacent faucial pillars. The nodular and gummatous points

begin to show signs of breaking down, then the epithelial layer cover-

ing them grows thin, revealing a yellow spot underneath. Finally

the epithelium is exfoliated, exposing an ulcerating process which
penetrates the mucosa deeply, leaving an accentuated cup-shaped de-

pression surrounded by uneven, but prominent, ragged edges. These
ulcers are rapidly destructive to the soft tissues, and do not seem to

be retarded in their erosive action by cartilage or bone. I have seen

them perforate the soft palate in a feAv days, and for a time no treat-
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ment would stay their progress or appear to produce any impressionwhatever. The whole soft palate is sometimes destroyed, 7l Ze
Xt"p'

°' ^^^^^^i^^^l contrac'tiois have heffect of narrowing the lumen of the throat, and adhesions may en-croach seriously upon the upper part of the pharynx or even shut itoff from the lower part by adhesions of the soft palate to the posterio
pharyngeal wall, similarly to the condition shown in Ficr 193

It IS somewhat remarkable to observe the trivial'character ofthe subjective symptoms as compared with the extensive gnawino-away of the structures of the throat. I have seen this corrosive proc'-
ess plowing through the faucial columns and the velum, leavino per-
forations, eating away their borders until several small apertures
united into one large hole, destroying one of the supporting shreds
of the velum, and allowing the ragged remnant to drop and han- as
a pendant, swaying and fluttering with the currents of the air Pa-
tients subject to these erosions sometimes appear to experience less
inconvenience from them than others suffer from a common cold
But m other individuals much pain attends the process, and swallow-
ing causes a distressing effort. Solids must be eschewed and the diet
confined to liquids until amelioration of the condition can be effected.

Diagnosis.—This disease may be mistaken for tuberculosis, andm the early stage may be confounded with a simple catarrhal inflam-
mation of the mucous membrane. But the latter yields readily to
treatment, while the syphilitic disease progresses uninfluenced by any
other than specific treatment.

In tuberculosis serious constitutional disturbances are present,
such as are not accompaniments of syphilis: fever emaciation, etc!
The areas of hyperaemia that later become the seat of ulceration are
paler and softer in tuberculosis than in syphiHs. The ulcers of
syphilis have more regular, clearly defined borders and are deeper
than in tuberculosis. The pain of the latter disease, especially in
swallowing, causes great suffering, while it is not a prominent symp-
tom of syphilis and may be absent altogether. The patient improves
and gains in weight on specific treatment in syphilis, but grows worse
in tuberculosis. The presence of pulmonary tubercular lesions will

aid in clearing up the diagnosis.

Prog-nosis.—The primary sore disappears in about six weeks.

The secondary lesion is about that time in coming on after infection

and lasts approximately the same length of time when left to nature.

The third stage is far more serious, for, while the primary and sec-
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ondary periods may not menace health or life, the tertiary form in-

vades all tissues with a wanton destruction that is sometimes appalling.

Important structures are not immune. A large blood-yessel may be

opened and cause a fatal haemorrhage. Contractions of cicatricial

tissues may constrict the throat and seriously interfere with breath-

ing, swallowing, and speaking.

Treatment.—Cleansing solutions should be used on the ulcerating

surfaces before local applications will be of any avail. For this piir-

pose I have had satisfactory results from hydrozone and the alkaline

antiseptic soMions of Dobell and Seller, in the form of a coarse spray

with sufficient force to the stream to dislodge and wash away all the

dirty secretions. These are good, cleansing, soothing sprays for the

primary lesions and the erythema also. Then I touch the denuded

surface with tincture of iodine, pure, by means of a small cotton

Fig. 198.—Small powder blower with long tube. It can be operated

by a small rubber bulb, also.

pledget twisted hard upon the silver applicator. When the iodized

cotton is pressed upon the ulcerating part, not enough of the tincture

should be left to run down over the healthy membrane. This treat-

ment is usually followed by a drying up of the discharges and the

institution of a healthy granulating process.

If the throat is exceedingly painful, especially upon swallowing,

one is justified in painting it with a 4-per-cent. solution of cocaine

just before meals, to insure sufficient ingestion of food to support the

strength. After cleansing and drying the ulcers with absorbent cot-

ton, we cover them with a coating of aristol or nosophen by means of

a small powder-blower (Fig. 198). The antiseptic and slightly anes-

thetic effects of aristol, besides its power of promoting granulation

formation, have seemed to me to transcend the properties of any other

single remedy. Sajous cleanses with a solution of potassium perman-
ganate, and uses zinc sulphate or lead acetate, in a 5-grain solution.
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for their astringent effect, or 5 minims of the tincture of the chlorideof iron m a drachm of glycerin. Mackenzie used 20 grains of the zinc
chloride to the ounce for the erythema, and tincture^of iodine for hmucous patches. If the ulcers were indolent he preferred copper sul-phate 15 grains to the ounce. In the secondary and tertiary periods
I employ mercury and potassium iodide, the mixed treatment, and
tonics, with whatever general treatment the condition of each patient
suggests. -

^

Cancer of the Pharynx.

Synonym.—Carcinoma of the pharynx.
Pathology.—Cancer of the superior portion of the pharynx is

generally of the scirrhous form, and presents, in its early history, an
indurated mass not clearly defined in its circumference. At first the
mucous membrane covering it may not show any visible changes.
The growth may extend to include the soft palate and pharyngeal
vault. As the epithelium breaks down and ulceration of the surface
of the tumor begins, a fetid exudate bathes the surface, which assumes
a red or light-greenish appearance. Large, pedunculated granulations
are sometimes to be seen, during this carious process, springing from
the floor of the ulcer. The submaxillary lymphatic glands become
infiltrated early in the attack.

When the cancer is situated in the lower part of the pharynx,
or the pharyngo-laryngeal cavity, it generally takes on the character
of epithelioma. Its most usual site is a little below the arytenoid
cartilage. Instead of the red or light-greenish surface of ulcerating
scirrhus, this variety presents a gray surface inclosed by the very red,

tumefied, mucous membrane. The disease spreads until it circum-
scribes the passage.

Etiology.—Heredity is the only known cause of this disease.

Symptomatology.—Inspection reveals the presence of a tumor
or an ulcerating surface. The symptoms are characteristic of a lesion

obstructive to respiration and deglutition. Phonation is interfered

with, the speech is thick, and there is a foul-smelling, frothy ex-

pectoration. Swallowiug is painful, but the sufl'ering is not limited

to this act, being constant and sometimes extending to the Eusta-

chian tubes and ears.

Diagnosis.—This is not obscure. It is possible to mistake tliis

for a sypliilitic lesion, but the use of mercury and potassium iodide

will remove all doubt. In a case recently under my observation the
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attending physician was not able to reach a conclusion. I suggested

that a mixed treatment would soon result in recovery, which in a

few weeks followed, demonstrating the specific nature of the lesion.

Prognosis.—Sooner or later death closes the scene.

Treatment.—Hitherto, palliative measures have formed the chief

reliance of the physician. If death is impending by obstruction to

respiration, intubation or tracheotomy may prolong life. Nourish-

ment may be administered by the oesophageal tube or by enemata,

when swallowing is obstructed. Cocaine, morphine, and sedative

sprays aiford temporary relief only.

Thomas Hubbard reports, in the Journal of the American Medical

Association, Jxme 13, 1896, a case of sqiTamous epithelioma of the

velum palati cured by injections of caustic potash by a curved plati-

num needle. Injections were repeated wherever proliferating epi-

thelial growths were seen. Cicatrization was rapid as well as the gen-

eral improvement. The case remained cured after two years.

Karl Schwalbe, 0. Hasse, and others have advocated injections

of alcohol into cancerous growths as a curative measure, and in-

stances have been reported in which complete cures have been claimed

as the result of these interstitial injections. As having a direct bear-

ing on this subject, Ave will refer to the following observations of

Hasse, which cover a broad field: "Alcohol favors cicatrization in all

growths like struma, angioma, cysts, lymphatic-gland tumors, sarcoma,

carcinoma, and especially carcinoma of the breast and cervix uteri.

Under its use, in fifteen out of eighteen cases of carcinoma of the

hreast, the growth gradually dwindled away until in a year there was

nothing left but the connective-tissiie stroma, and there has been no

return. Five cases of carcinoma of the cervix also recovered com-

pletely, and the patients are still living and in good health. The
•effect on the general health is even more surprising. The pains and
uneasiness pass away, and sleep, appetite, assimilation, and strength

return in a most remarkable manner." This method of treatment has
heen applied to cancer of tbe naso-pharynx with promising results,

and should be given extensive trials to definitely determine its lim-

itations of usefulness in this field.

Schwalbe and Hasse reasoned that if alcohol would produce con-
traction and atrophy of tissues, as occur in the cirrhotic liver of the
inebriate, it would have a similar effect on a neoplasm into the paren-
chyma of which it might be injected. While the former believes that
its curative cfl-'ect is produced, when injected into the interior of the
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tnmor, by causing the formation of new connective tissue, with the
obliteration of blood-vessels, lymphatics, and the parenchyma, Hasse
practices injection into the circumference, maintaining that the new
connective-tissue formation, girdling the periphery of the growth
would choke the afferent and efferent blood-vessels and thus cause
atrophy.

Hasse employs a Windier syringe, but others prefer a Pravaz
The alcohol is used in the strength of 30 to 50 per cent. At first
but a small quantity may be endured, for the injections are very pain-
ful, but the quantity may be increased gradually from 6 to 30 or
40 minims.

The object of the interstitial injections is to surround the tumor
with alcohol so as to cause contraction of the connective tissue, fatty
degeneration of the cancer-cells, and obliteration of the blood-vessels.



CHAPTEE XXXV.

DISEASES OF THE PHARYNX, CONCLUDED.

Eethophaeyngeal Abscess.

Etiology.—Abscess in the posterior pharyngeal wall may result

from acute inflammation of the pharynx or of the submncous tissue

and glands; from a middle-ear suppuration in consequence of the

pus breaking through the anterior wall of the tympanic cavity or

through the semicanal for the tensor tympani muscle, and from a

disease of the vertebrae. It is more likely to occur in the strumous

or syphilitic, and may be a sequel of the eruptive fevers or diphtheria.

Traumatism resulting from the swallowing of fish-bones, the impact

of a lead-pencil, etc., or scalding liquids and destructive chemicals

may give rise to retropharyngeal abscess.

Symptomatology.—If the abscess is located in the upper and
back part of the pharynx there is a sensation of fullness accom--

panied by obstruction to nasal respiration with nasal voice. The
tumor may be seen in this locality with the rhinoscopic mirror, and
if it is not too high it may become visible by using the palate-

elevator (Plate V). On passing the finger into the vault of the
pharynx it meets with a resistance which may be mistaken for adenoid
vegetations. When it is posterior to the base of the tongue it can
be brought into view by the use of the tongue-depressor. If the
swelling is behind the glottis and attains a large size it is liable to
press on the epiglottis and embarrass its functions. The swallowing
of foods and liquids is so interfered with as to cause their entrance
into the larynx. Dyspnoea of such a serious degree as to endanger
the patient's life may result from an abscess in this region. Occa-
sionally the tumefaction increases to such a size as to be visible by
means of a swelling in the side of the neck. The inflammatory proc-
ess may extend to the cervical glands, producing induration, pain,
and tenderness.

'

The head generally assumes a position suggestive of torticollis,
being held fixedly to one side with the face upturned and everted.

The general condition is one indicative of a severe illness. The
temperature is often somewhat elevated, and thirst adds to the gen-

(433)^
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eral discomfort. Like tonsillar abscess, rupture takes place usually
into the throat. The evacuation of pus may fill the larynx and cause
strangulation, or, if relief is not obtained early enough by incision or

rupture, a dangerous or fatal cedema of the larynx may occur, or the
pus may burrow among the cervical muscles and produce an abscess

of the neck, or it gravitates to the thoracic cavity.

Inspection shows a bulging of the mucous membrane at the

seat of the swelling. The tumefaction and the contiguous structures

present a dark, dusky-red hue, including the uvula and soft palate.

Fluctuation can be felt by pressure with the finger over the bulging

surface.

Diagnosis.—Eetropharyngeal abscess may be confounded with

other inflammatory affections of the throat, but the absence of cough,

pseudomembrane, vocal changes, and ulcerative conditions of the

mucous membrane, taken together with the presence of obstruction

to respiration and deglutition, the unnatural fixation of the cervical

muscles and twisting of the neck, the presence of bulging and fluct-

uation in the walls of the pharynx proper are decisive diagnostic

features.

Treatment.—If seen early, ice (Fig. 83) should be applied to

discourage pus formation. As soon as fluctuation can be made out

the abscess should be punctured with bistoury or trochar, making an

opening sufficient to evacuate the cavity, but not large enough to

cause a profuse gush of the contents so as to overwhelm the patient

by filling the larynx and causing strangulation. MacCoy recommends

that the incision be made high enough in the swelling to necessitate

pressure on the tumor to empty it, so as to avoid too great and con-

tinual flow of pus. The incision should be made in a nearly vertical

direction, leaving a small wound, so as not to favor the entrance of

food into it during the act of swallowing. The internal carotid

artery must be avoided by cutting toward the median line. Cocaine

or eucaine should be painted, in a 4-per-cent. solution, over the part

to be entered, before the operation. A trochar can be used instead

of a knife, but care is necessary to prevent it suddenly plunging be-

yond the abscess, as the wall yields, and injuring the parts beyond.

The vertebrsE are easily damaged by such an accident. The instant

the abscess is opened the patient's head should be thrown forward

to avoid the flowing of pus and blood into the larynx. The part of

the knife-blade that is- not to enter the tissues is protected by twist-

ing cotton firmly around it as is done on the cotton-carriers.
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The blood is likely to be found impoverished, demanding iron

and a niitritions diet. Alteratives containing iodine and the bitter

tonics are nsefnl. The throat shonld receive proper attention until

the wound heals, and any abnormality present should be corrected.

Neuroses of the Pharynx.

There are two varieties of neuroses atfecting the pharynx,—one

of sensation, the other of motion.

neuroses of sensation.

These affections are of four kinds: hyperassthesia, ansesthesia,

partesthesia, and neuralgia.

Hypersesthesia.—The upper portion of the pharynx is liable to

increased sensitiveness in persons sub:ject to frequently recurring

attacks of inflammation, and in the hysterical. No other abnormality

may be discernible in the individual aside from the exquisitely sen-

sitive throat.

Treatment.—If any inflammatory coiulition appear on examina-
tion, this must be combated by such remedies as have been mentioned
for pharyngitis, etc. If the condition give considerable discomfort
one may be justified in applying cocaine or eucaine in a 4-per-cent.

solution, without the patient's knowledge of the nature of the remedy.
A 10-per-cent. solution of carbolic acid in glycerin obtunds the sensi-

bilities of the nerve-ends, and does not present any of the objections
applicable to cocaine. The membrane can be protected by an emoll-
ient and slightly anesthetic spray consisting of camphor-menthol
in lavolin. It is best to begin with a 3-per-cent. solution of this, giv-
ing the patient directions to rise it in an atomizer for home treatment,
and increase to a lO-per-cent. solution in oflice treatment, which can
readily be done if the stronger preparation is employed in the vapor-
izer or nebulizer (Figs. 131 and 132), at first, and afterward in a
coarser spray (Fig. 131).

Aristol is preferable to most other powders, for its local anses-
thetic and adherent qualities. Aconite in glycerin, a salol- or anti-
pyrin- spray or guaiacol applications diluted with glycerin at first
pure afterward, are indicated if a rheumatic or gouty condition exist"
Added to these, sodium salicylate, salicin, antipyrin, and lithium are
effective in ridding the system of the uricacidtemia tliat may lie at the
root of the troulde.
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If the case is of an hysterical nature, sedatives and tonics are
required: valerian, the bromides, strychnia, arsenic, iron, etc.

Ansesthesia.—Loss of sensation is of less import than its ex-
altation, since it is not accompanied with like suffering. It is some-
times a sequel of diphtheria or insanity. Nerve-tonics, such as are
mentioned above, and galvanization are indicated.

Paraesthesia.—Patients sometimes experience the sensation as if

some foreign body were in the throat, when it is impossible to make
out either the presence of one or any evidence that one may have at

any time found lodgment. Indeed, no abnormal condition what-
ever of the pharynx is discernible. This condition obtains in hys-

terical individuals, and it is difficult to satisfy them that they are

mistaken. This manifestation is purely of a neurotic character and
must be treated accordingly.

Treatment.—Such methods as are recommended for hyperses-

thesia are appropriate here,—nerve-stimulants, tonics, or sedatives, as

the particular features of the case may demand.

Neuralgia.—While painful sensations in the pharynx are some-

times attributable to inflamed follicles, uric-acid irritation and vari-

ous local lesions, there is a class of cases in which pain is experienced

without the presence of any visible morbid process to account for it.

This occurs in hysteria and is very difficult to influence.

Treatment.—If any local lesion can be discovered it must be

treated according to the principles already laid down, but when the

pain is purely neurotic, topical applications to the sensitive or painful

spot, if it can be located, and nervines, sedatives, and tonics, as set

forth in treating of hyperfesthesia, must be brought into requisition.

NEUROSES OF MOTION.

Two kinds of neuroses of motion are met with: spasms and

paralysis.

Spasms.—Spasmodic contractions of the pharyngeal muscles may

be excited by any local irritant: traumatic, such as harsh particles of

food; or idiopathic, such as inflamed follicles; or the affection may

be purely neurotic, such, for example, is globus hystericus. The

levator palati muscle is occasionally subject to choreic attacks, in

which the soft palate is thrown against the wall of the pharynx with

more or less regular contractions and relaxations, accompanied by

objective smacking or crackling sounds. These spasms may be asso-

ciated Avith serious and grave neuroses, as well as witli inflammatory
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conditions of the soft palate. Central nervous lesions and hydropho-

bia are characterized by this symptom.

Treatment.—If pharyngeal spasm can be traced to inflammation

of the velnm or oedema of the nvnla, the proper treatment already

outhned for these conditions will afford relief. Anomalous condi-

tions of the nasal cavity must be searched for, and inflamed follicles

in the pharynx that might provoke the attacks. Any local diseased

condition must be corrected. When the contractions are dependent

upon other maladies the treatment must naturally be addressed to the

initial affection, such as brain-tumors and hydrophobia, for the spasms

constitute a symptom only of such diseases. Diffusive nerve-stimu-

lants, tonics, and hygienic and dietetic measures appropriate to each

case will be suggested by the conditions present.

Paralysis of the Pharynx.—Paralysis of the muscles of the

pharynx results from diphtheria, syphilis, some central nervous lesion,

or the fatal fevers. All the pharyngeal constrictor muscles may be

involved or the disease may affect only one, or the muscles of one

side alone are sometimes involved. There may be paralysis of one-

half and paresis only of the opposite half of the pharynx.

Swallowing and speech are more or less impaired, according to

the extent of the paralysis. Food, and especially liquids, regurgitate

into the posterior nares or enter the larynx. The latter accident is

the more likely to occur when the epiglottis is included in the par-

alytic condition.

Treatment.—The therapeutic measures will be determined by
the nature of the lesion on which the paralysis depends. If it is

a sequel of diphtheria, strychnia and arsenic are indicated. Ex-
cellent results have been reported from the subcutaneous injections
of strychnine. In addition to tonics I prefer for such conditions a
current from the primary coil of a faradic battery, which, as the gal-
vanometer demonstrates, possesses galvanic properties. This will
cause contractions of the muscles if the disease has its origin in the
nervous centres, but in case of atrophy of the muscles they do not
respond to the current. The condition in the latter case is unpromis-
ing. In addition to electric treatment three or four times a week,
general tonic remedies are usually called for.

Burns and Scalds of the Pharynx.
The pharynx is the seat of injury from inhaling very hot steam,

air, or smoke, especially in burning buildings. Firemen are particu-
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laiiy subject to these accidents. Cliildren sometimes inliale steam
from a tea-pot or tea-kettle or pour hot liquids down their throats.
Patients and nurses by mistake give escharotic fluids instead of the
correct internal medicine. I have had patients whose throats were
severely burned by aqua ammonia and carbolic acid in strong solu-
tions that were administered by mistake from bottles standing be-
side those containing the proper remedies.

Symptomatology.—Immediately after these accidents the mu-
cous membrane of the throat is of a gray color, produced by the de-

structive agent. Inflammation follows, with more or less suppura-
tion and sloughing of the tissues.

Diagnosis.—This is usually made by the patient or his friends

before the arrival of the physician.

Prognosis.—Firemen and persons caught in burning buildings

are often so seriously burned by inhaling heat, hot smoke, and steam

that recovery is impossible. There may be such an extensive break-

ing down of the tissues in the throat as to leave a stenosis if recovery

take place.

Treatment.—Ice-bags (Fig. 83), cool drinks, or pellets of pure

ice in the mouth afford some relief and tend to modify the severity

of the inflammation. JSTourishment may have to be given for a time

per rectum. When the larynx is involved to the extent of impending

suffocation, tracheotomy must be performed at once.

Foreign Bodies in the Pharynx.

It is not uncommon to find fish-bones, pins, needles, and bristles,

among sharp-pointed articles, lodged in the walls of the pharynx.

As the constrictor muscles contract about them, they are forced into

the soft tissues, until in some instances they escape detection on first

looking into the throat. I have found such bodies as sections of

juniper-leaves, etc., so imbedded as to be extracted with the greatest

difficulty. This is especially ' true when they have remained for a

number of days in the throat exciting continued efforts at swallowing

and setting up an intense congestion and swelling of all the sur-

rounding structures.

Resides articles of a sharp, piercing nature that penetrate tlie

tissues, bodies like unmasticated boluses of food and coins occasionally

slip into the gullet and threaten strangulation.

Symptomatology.—Sharp bodies" are generally arrested in their

progress by being caught in the lateral walls of the pharynx, where
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they will be found projecting from the tissues which they have pene-

trated. Small bodies a?e likely to lodge on one side of the epiglottis

in the pyriform sinus. The large boluses of food, coins, etc., are

arrested at a point just posterior to the larynx or a little superior to

it, and are very liable to catch upon the epiglottis and force it down-

ward. Little bodies often drop into the pyriform sinus or the glosso-

epiglottic fossa.

The symptoms produced by foreign bodies in the throat are

sometimes very distressing, and even dangerous. If the epiglottis is

forced downward so as to close the entrance to the larynx the patient

may suffocate before relief arrives. When sharp articles stick in the

throat they produce a pricking sensation, which increases during the

act of swallowing. Pebbles, buttons, and the like may remain secreted

Fig. 199.—Mackenzie's lateral throat-forceps.

in the pyriform sinuses for a considerable time wdthout giving rise to

serious inconvenience.

It often happens that when crusts of bread and other hard sub-

stances are swallow^ed they scratch the mucous membrane of the

throat, and this abrasion, giving rise to irritation, produces the im-

pression in the mind of the patient that a foreign body is present. I

have known them to insist strenuously upon the presence of some

substance; but an application of a 4-per-cent. solution of cocaine to

the irritated area removed it apparently. There is also a similar sen-

sation due to a point of irritation which may be found to exist in

an inflamed follicle.

Certain susceptible persons occasionally believe they are afflicted

with a foreign substance in the throat when the trouble is purely a

nervous one,—globus hystericus.

Treatment.—Sometimes foreign bodies can be seen by depressing

the tongue, but generally the laryngeal mirror is necessary. Remem-
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bering what lias been said about the points of lodgment of the various
kinds of bodies, and ascertaining, if possible, from the patient what
the object was most likely to have been, the search is much facihtated
Sometimes it is best to insert the finger to locate the body, and it may
be possible to extract it during this examination.

Long, curved forceps are best adapted to this use (Fig. 199) One
should be careful to not wound the adjacent tissues in the effort to
grasp the foreign body.

In extreme cases it may become necessary to open the tracheam order that respiration may proceed until the bodv can be rescuedA bolus of food may be forced down into the oesophagus if it cannot
be extracted. Considerable irritation or inflammation follows these
accidents.
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ANATOMY OF THE LARYNX.

a, Tliyi-oid cartilage.
6, Cricoid cartilase.
c, Arytenoid cartilage.
d, Cartilage of Saiitorini.
e, Uricotliyroid membrane.
/, Vocal band.
g, Arytenoidens muscle.
h, Lateral cricoarytenoid muscle.
i, Posterior cricoarytenoid muscle.
j. Epiglottis.
k, Vocal process.

P'IGS. 1 TO 9.

m, Cartilage of Wrisberg.
n, Aryteuo-epiglottic i'old.

Upner fasciculus of thyro-arytenoid muscle.
Middle fasciculus of thyro-arytenoid muscle
liower fasciculus of thyro-arytenoid muscle.
Ventricle of the larynx.
Laryngeal sac.
Ventricular band.

-, Superior aryteno-epiglottic muscle.
t, t% Two fasciculi of thyrocricoid muscle
u, Superior thyro-arytenoid ligament.

o'

s,

Fig. 1.

posteriok view.
Vocal bands abducted by

contraction of posterior crico-
arytenoids (arytenoidens cut
off).

fiG. i.

ABDUCTION AND ADDUCTION.
Fig. 2.

lateral, view.
Section of larynx showing

the relation of adductor and
abductor muscles.

Fig. 3.

posterior view.
Vocal bands adducted par-

tially by contraction of lateral
cricoarytenoids (arytenoi-
dens not having acted).

Fig. 5.

HORIZONTAL SECTION OF LARYNGEAL FRAME-WORK, ABOVE VOCAL BANDS
Vocal bands in abduction. Vocal bands in partial adduction.

EXTENSION AND RELAXATION.
Fig. 6.

lateral section.
Relaxation of vocal band

through contraction of thyro-
arytenoids and relaxation of
thyrocricoids.

Fig. 7.

lateral section.
Interior of larynx. Flaps

raised to show la'rvngeal sac,
and the relation of muscles
with the mucous membrane.

Fig. 9.

ANTERIOll SECTION.
Interior of larynx and rela-

tion of muscles.

Fig. 8.

lateral section.
Extension of vocal band by

elevation of the cricoid carti-
lage through contraction of
the thyrocricoid muscles and
relaxation of the thyro-aryt-
enoids.

s, Thyroid gland.
u, Thyrocricoid muscle.
V, Cervical vertebrne.
X, y. Muscles of neck,
z, Innominate artery.

Fig. 10.

innervation op the larynx.
Posterior section of neck and upper part of chest, showing

the course of the pueumogastric nerves, their branches, and
their relations. Lateral half of trachea and quarter of larynx
cut off.

-<4, j4'. Pneuraogastric nerve.
-S, i?', Superior laryngeal.
C, Right recurrent laryngeal.
D. Right lung.

Left recurrent laryngeal.
i^, Branch of superior laryn-

genl.
ft, QE-opliagus.
6, Aorra.
c. Pulmonary artery.
(/, Trachea.
e (upper). Internal jugular

vein cut otf.

e (Ir)wer). Bronchi.
/, Arvtenoid cai tiliigc.
.(/, Subclavian nrtery.
/i, Onninon cnrotid artery.
i, Fxti-rnal carotid artery.

Intern il carotid artery.
k. Base of cranium.
m (uppen. First cervical

vertebra.
m (lower). Arytenoidens

muscle,
n, Pharynx cut off from up-

per attachments,
o, Ej)iglottis.

Hvoid bone.
Thyroid cartilage.
Cricoid cartilage.

Fig. 11.

arteries and veins op
the anterior portion
of the neck.
Vessels of the neck, .show-

ing those in danger of being
severed in making artificial
opening into the larynx and
trachea, and their connec-
tions.

Trachea.
Cricoid cartilage.
Thyroid cartilage.
Thyroid gland.
Cricothyroid membrane.
Thyrohyoid membrane.
Hyoid bone.
Aorta.
Innominate artery.
Common carotid artery.
Su])erior thyroid artery.
Anterior jugular vein.

m, (h icothyfoid artery,
n, Iiitern.al jugular vein.

Thvi oid i)lcxus.
Right inferior jugular

vein.
Left inferior jugular vein.
( 'ricothyroid vein.
Superior thyroid vein.

Middle thyroid vein.
External jugular vein.

Subclavian vein.
Right and left innominate

vein.

J/, Superior vena cava.
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c,

d,
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t,
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s,
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u,
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CHAPTEE XXXYI.

DISEASES OE THE LAEYNX.

Indieect LaeynCtOSCOPt and Instruments.

Examination of the interior of the larynx, commonly called

laryngoscopy, is made by means of a light reflected into the larynx

through the medium of two mirrors. The first, or forehead-, mirror

is ilhistrated in Fig. 4, and is used in the same manner as in otoscopy

and. rhinoscopy, already described. The second mirror, sometimes

dignified by the name of laryngoscope, consists of a circular plane-

glass mirror inclosed in a metallic frame, to which is attached a wire

handle set at an angle of 120 degrees to the plane of the mirror

(Fig. 123). It is made in several sizes, but those most commonly

employed vary from one inch (twenty-five millimetres) to one-half

inch (twelve millimetres) in diameter. The most perfect view is

obtained by using as large a mirror as the proportions of the throat

will permit Avithout contact between mirror and mncons membrane.

The sizes are numbered according to their diameters, Xo. 1 being

one inch (twenty-five millimetres) wide, and the others graded by

one-eighth-inch (three millimetres) variations down to one-half inch

(twelve millimetres), and numbered accordingly. In the capacious

throats of adults the largest size is to be nsed, while in 'children the

smaller ones are necessary.

For the purposes of illumination there are various devices for

projecting the rays of light upon the laryngeal mirror. Fig. 200 shows
an ingenious device of Allen De Vilbiss, which is a modification of

Mackonzie s ligbt-concentrator. It is simpler in construction than
Toljold's apparatus, although it is similar to it. It is provided with
two mirrors, one plane and the other concave, both of Avhich are at-

tached to a stationary mirror-bar by means of ball-and-socket joints,

so arranged that they may be easily changed to any position on the
bar and inclined at any angle.

The plane min-or enables the physician to show his patient the
condition of the ait'ected parts, and, if needing treatment, illustrate

its necessity. "By this method patients may see the extent and
nature of their diseases and receive treatment when they might other-

(443)
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Wise consider it of hut little importance, not demanding medical as-
sistance. If deemed advisable, the patient may be shown, from time
to time, the changing condition of his disease, and thus be kept in-
terested in its treatment. By this device the patient can see to keep
himself -in light," thns relieving the physician from the necessity
ot frequently adjusting the mirror. This laryngoscope can be ad-
justed to a student's lamp, and may be raised or lowered by mean«
of a single set-screw. Figs. 1, 2, and 5 show other adjustable lamps

Assuming that we have proper illumination, the examination

Fig. 200.—De Vilbiss illuminator.

proceeds as follows: The patient and examiner being in the relative

positions illustrated in Fig. 200, with the patient's mouth open, the

tip of his tongue is taken between the physician's thumb and index

finger, protected from actual contact with the tongue by a napkin or

thin towel, and the tongue is held protruded from the mouth. The

patient should not make an effort to force the tongue forward nor

to retract it, but should let it lie passively in the surgeon's control.

This is necessary in order to raise the epiglottis and expose the apert-

ure of tbe larynx. This is effected by traction on the glosso-epiglottic

ligament, which happens in the drawing forward of the tongue. Un-
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less the examiner is careful in this act he will wonnd the frsenum on

the sharp edges of the lower incisor teeth. It is advantageous to

instruct the patient to assist in his examination by holding his tongue

himself, using the hand opposite to the one used by the examiner, so

as not to be in the way of the laryngeal mirror as it is introduced.

The light is now focused on the uvula, and the front of the

laryngeal mirror is exposed for only an instant over a flame to warm

it. This must be done in order to prevent the moisture of the breath

from condensing upon the glass and blurring the laryngeal image.

After a second of warming the mirror it is touched to the surgeon's

cheek, or a sensitive part of his hand, to determine if the heat is

sufficient to avoid condensation. If the flame is very hot, or if the

mirror is exposed to it during too long an interval, the silver, or

other backing of the glass, is fused, and the instrument destroyed.

Glass being a poor conductor of heat, there is less danger of melting

the coating of the back if the glass itself is held next the source of

heat.

The laryngeal mirror now being ready for introduction, it is

held like a pencil, and Avithout loss of time, which would allow the

mirror to cool, it is carried into the throat in such a Avay as to avoid

contact with the tongue and surrounding parts, so as not to cause

nausea and retching. The back of the mirror is made to impinge

upon the anterior surface of the uvula and to carry the latter upward
and backward. The mirror is then turned so as to reflect the rays

of light from the forehead-mirror into the cavity of the larynx, when
an image of the interior of the larynx and the superior portion of

the trachea will come into view. The patient should be told that no
pain will be caused, and that he should remain perfectly passive and
breathe quietly. If he is able to accommodate himself to the situa-

tion, an opportunity is given to study the vocal cords, which are

seen in an abducted relation, of a white color, about three-fourths of

an inch (two centimetres) long, and diverging from the upper to the
lower ends, as seen in the reflected image (Plates II and V).

If the subject is caused to utter the broad, open sound repre-
sented by the syllable "ah," as used by vocalists in developing their
voices, the vocal bands approximate each other and become parallel,

with only a narrow slit preventing contact between them. As seen
before vocalization, the vocal bands are concealed largely from view
by the ventricular bands, only their borders being then visible.

One should not forget that be is not looking directly at the con-



446 DIFFICULTIES OF LAKYNGOSCOPY.

tents of the larynx, but at an image of them in a mirror, ^y]x\ch of
course, reverses the picture to the observer; or, in other words 'the
examiner sees the picture as he would if his eye were behind and
above the larynx,—the position occupied by the mirror. The epiglottis
appears in the upper section of the mirror as a yellowish-pink valve,
showing on its surface a map of minute blood-vessels. Its outline is

siiggestive of a Cupid's bow, with the convex surface directed upward.
Just below this bow is seen the anterior commissure of the vocal
cords, which is narrower than tlie posterior commissure, as shown
in the lower part of the image. The right vocal band appears in
the left field of the image and the left is reflected in the right side
of the picture. From the right and left termini of the bow-shaped
borders of the epiglottis spring the aryepiglottic folds, curvincr o-race-

fully inward to meet each other in the form of a horeshoe, and com-
pleting the superior boundary of the opening into the larynx hj their

union in the arytenoid coinmissure (Plate VII). On either side of

the junction of the aryepiglottic folds is a nodular eminence called

the cartilage of Santorini, and immediately to the outside of these

knobs, on either side and slightly elevated above them, is a bulbous-

ap])earjng prominence,—the cartilage of Wrisberg. These eminences
are of a redder hue than the epiglottis. Below them are seen the

ventricular bands, which spring from an area corresponding to the

junction of the cartilages of Santorini and Wrisberg (Plate Y, Xo. 9).

The junction of the ventricular bands in front, their anterior

commissure, is concealed by an eminence,—the cushion of the epi-

glottis. The vocal bands or cords appear below the ventricular

bands, extending from below the cushion of the epiglottis to points

just inferior to the cartilages of Santorini. Between the ventricular

band and vocal cord is a dark aperture termed the ventricle of the

larynx. Beyond all these structures appear the rings of the trachea.

From three to six are usually in sight, and sometimes a view of the

whole length of the trachea to the branch of the right bronchus is

obtained. For the anatomy of the larynx see Plate YI. The various

images resulting from correct and incorrect methods of examination

are illustrated in Plate VII.

Difficulties of Laryngoscopy.

Laryngoscopic examinations are not without considerable ob-

stacles in many instances. Although there are individuals with

capacious throats devoid of sensitiveness, who readily co-operate so
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as to alt'orcT a broad-gauge view of the interior of the larynx and

trachea, there are frequently persons who have little or no control

of their muscles, and who retch and gag, and even vomit, when an

attempt is made at laryngoscopy. In such cases it may become

necessary to im^re the throat to the presence of foreign bodies by

the practice, on the part of the patient, of inserting smooth, blunt

articles, such as spoon-handles and the like, daily at home. In this

manner a tolerance of instruments may be cultivated to such a degree

as to render successful subsequent attempts at an examination.

When repeated efforts fail on account of hypersensitiveness of

the throat, it is necessary to bring to our aid a 4-per-cent. solution of

cocaine or eucaine. This is painted over the base of the tongue and

the soft palate, and in a few minutes the sensibilities of the nerves

are so benumbed as to permit of a thorough inspection with the

mirror.

x^ndther instance in which it may become necessary to employ

a local anEEsthetic is when the epiglottis is pendent to the degree of

obstructing the rays of light and preventing their penetrating the

laryngeal cavity. In this condition the epiglottis must be raised and

pressed forward out of the field of vision by a curved probe; but,

in order to do so without producing pain and gagging, the epiglottis

must be treated to the cocaine solution.

The tongue is often forced upward and shuts off the view if the

mirror come in contact with it and produce gagging. The patient

is told not to strain, and the tongue is not drawn forcibly forward.

If then the arching of the tongue does not recede, the tongue-de-
pressor must be employed. If the mirror is held by the right hand,
the tongue-depressor is held by the left in such a way that the in-

strument intervenes between the thumb and the tongue, and the first

finger rests under the tip of the tongue. The depressor must not be
carried far enough backward to provoke nausea and retching.

"When the tonsils are enlarged they so encroach upon the lumen
of the cavity as to interfere with a satisfactory laryngoscopy. A small
mirror must be resorted to; but tonsils sufficiently hypertrophied to
embarrass an examination of the larynx ought to be clipped.

Direct LARYNQOscorY.

Max Thorner has recently called the attention of laryngologists
to a method of examining the larynx and trachea without the laryngo-
scopic mirror. In a paper on this subject in The Laryngoscope for
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February, 1897, and in a translation of a monograph by Alfred Kar-
stein, of Berlin, on "Autoscopy of the Larynx and Trachea," 1897,

Fig. 201.—Position for autoscopy. This photogiaph was taken from a partly-

stripped patient in order to show distinctly the position of head

and neck during examination. (Thorner.)

the method and instruments are described and illustrated in detail.

The method consists essentially in pressing the tongue forward

Fig. 202.—Tongue-depressor for pharyngoscopy and direct laryngo-

tracheoscopy. Side-view and surface-view of the anterior portion. In some

cases an instrument with a larger curve of the anterior portion is more

practicable. (Thorner.)

and downward until the axis of the laryngo-tracheal tube and that

of the buccal cavity coincide with each other. This is effected, first.
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by having the patient incline the npper part of his body a little

forward, and the face slightly upward, with his month open (Fig.

201). The garments about the neck should be loose, and if false

teeth are worn they must be removed before the introduction of the

specially-constructed spatula or the electroscope. Second, the phy-

sician, standing before the patient, passes the spatula, having a down-

ward curve at the inserted extremity (Fig. 202) behind the circum-

vallate papillae, and downward to the root of the tongue. The epi-

glottis is then elevated by the method described in 1879 by Eeichert:

"Pressure upon the base of the tongue and the median glosso-epi-

Fig. 203.—Tangential plane. (Thorner.

)

glottic ligament produces an elevation of the epiglottis on account
of its close attachment to the tongue."

So, with the patient in the. position described, and the spatula
introduced, the tongue is pressed downward and forward, the epi-
glottis at the same time is brought upward and forward until a
straight line in the groove of the autoscope coincides with the longi-
tudinal axis of the laryngo-tracheal canal (Fig. 203). This brino-g
the cavity of the larynx and the trachea to the bronchial bifurcation
into direct view. The posterior wall of the larynx is easily inspected
but the anterior commissure, the ventricles of Morgagni and the
pynform sinuses are not within range of vision, and must be left for
examination with the laryngoscopic mirror.
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A prerequisite to siiccessM "autoseopy" is that the rays of light

be projected from the forehead into the throat, preferably by the

electric head-light or by the electroscope (Fig. 204). The latter is

a modification of Casper's instrument for inspecting the urethra. It

has a handle containing an electric lamp, and a lens which focuses

the light upon a prism, which, in turn, deflects the rays 90 degrees.

The light is reflected in this manner along the spatula of the elec-

troscope into the laryngeal cavity. The examiner looks over the

prism and sees the contents of the larynx and trachea directly, just

as he sees the nasal cavities in anterior rhinoscopy.

Fig. 204.—StaBclard spatulas {8), attached to the electroscope, aud intra-

laryngeal spatula {S'), both with hoods omitted. (Thorner.)

While it is not claimed by Thorner or Kirstein that this method

should supplant the use of the laryngoscopic mirror, they assert for it

certain advantages, which may be summarized as follow: Direct

laryngoscopy gives.a more realistic view of the organs inspected, m
regard to both the normal color and the absence of reversal of the

picture both of which are important considerations in operative

procediires; the posterior wall of the larynx and the deep portion

of the trachea are subject to inspection; operations on the lar.Ynx

and trachea are performed with greater exactness and facility under

direct linear inspection.
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Thorner regards this method of direct laryngoscopy "the most

important addition to onr technical resources since the discovery of

the laryngoscope by Garcia." It is evident that the obliteration of

the obtuse angle formed by the intersecting axes of the buccal cavity

and the laryngo-tracheal tube, by rendering these axes coincident,

calls for instruments without the curve that characterizes those com-

monly employed. Operations by the new method require that in-

struments be constructed after the types shown in Fig. 205.

Fig. 205.—Types of instruments for autoseopic operations. (Thorner.)

Inspection with the autoscope—an unfortunate choice of name,
since it is likely to be confounded with the word otoscope in speak-
ing—necessitates monocular vision. About 50 per cent, of patients
cannot be examined by this method. It requires considerable self-

possession on the part of the patient as well as much practice on the
part of the surgeon. Both Kirstein and Thorner concede that it
should supplement, but not supplant, the use of the laryngoscopic
mirror.
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DISEASES OF THE LARYNX, CONTINUED.

Acute Laryngitis.

Synonyms.—Acute catarrh of the larynx; spurious croup.

Pathology.—Acute infiamniation of the mucous membrane lining

the laryngeal cavity (Plate VII) is characterized by an engorgement

of the blood-vessels,—an hyperaamia,—accompanied, at first, by dry-

ness of the membrane and afterward by an exudation of serum upon

the mucosa, mixed with undeveloped epithelial cells and white cor-

puscles. The thin, translucent secretion soon gives place to a more

copious secretion of a thick, opalescent, mucoid character, studded

with desquamated epithelium, pus-corpuscles, and traces of blood.

Points of denudation of the mucous membrane are generally present,

but the submucosa is rarely invaded by idceration in this affection.

Etiology.—Exposure to cold is the most common cause of this

inflammation. Sudden changes from warm, ill-ventilated apartments

to a cold, damp, or ^vindy atmosphere when the subject is in a per-

spiration or insufficiently clad are frequently followed by laryngitis.

This is most commonly seen during the changes of the seasons from

fall to winter and from winter to spring. The inhalation of irritating

gases such as are often generated in laboratories may excite a catarrhal

condition of the larynx. Dust of certain kinds is a causative factor.

Persons riding over the alkali deserts or plains of the western part of

the United States are sufferers from rhinitis, laryngitis, and con-

junctivitis, occasioned by the irritating effects of the great quantities

of alkali-dust in those regions. Overtaxing the voice and its improper

use by singers and speakers induce attacks of acute laryngitis. In-

stances of this affection are very common during political campaigns,

when stump-speakers are driven from the field by the inordinate use

of their vocal organs. Firemen—who shout in the heat and smoke

of burning buildings, and who often inhale much of the hot air,

steam, and smoke—are subject to this disease. The uric-acid diathe-

sis, rheumatic and gouty conditions, and the eruptive diseases stand

in a causative relation to acute laryngitis.

Symptomatology.—The ]iremonitory symptoms of acute laryn-

(452)



ACUTE LARYNGITIS. 453

gitis may be so vague and trivial as to scarcely arrest the attention

of the siibject. A slight feeling of dryness, as though the air inhaled

^vere devoid of moisture, and, therefore, irritating, is generally the

first unusual condition noticed. This is likely to be followed by a

scratching or tickling sensation that excites efforts to relieve it by

clearing the throat or coughing, which, instead of relieving the irri-

tation, only adds to the feeling of roughness. A sense of constriction

or of soreness soon follows, but palpation of the larynx seldom de-

velops tenderness, except in rheumatic attacks. As the disease pro-

gresses and the vocal cords become involved, the voice changes in

quality, or timbre. It takes on a rough, husky, or hoarse, character,

which has the effect of apparently lowering its pitch.

About this time discomfort in swallowing occurs, amounting to

a very painful effort. This is especially the case in the rheumatic

form of the disease, and with the accentuated painfulness of degluti-

tion may come a complete loss of voice, so that the only speech pos-

sible to the patient is a forced whisper. Cough is not necessarily

a symptom of acute laryngitis, but is frequently present. Its hoarse

character is indicative of the location of the causative lesion in the

larynx. Auscultation of the larynx will demonstrate the presence of

mucous rales. These are not heard during the initiatory stage, in

which the mucous membrane is dryer than it is in the normal state;

but later, as the serous exudate and mucus bathe the walls of the

larynx, the passing of air through these fluids gives rise to easily-

detected rales. The expectoration is characterized by the presence

of the secretions just mentioned, and later in the disease by the pres-

ence of pus, possibly streaked with blood. The presence of blood,

however, is generally an accidental and unusual feature, being the

result of a very violent fit of coughing or, perhaps, of vomiting.

Acute laryngitis does not usually give rise to very serious gen-

eral disturbances of the system in adults, but it often presents alarm-
ing symptoms in children. As all diseases produce a more profound
impression during the early years of life than in adults, so acute
laryngitis may evoke such violent symptoms as to fill the patient
and friends with terror. The temperature rises; the pulse becomes
accelerated, bounding, and hard, and the tongue is heavily coated.
Even when the little patient appears during the day to have no
serious sickness, he may awaken at night with a suffocative attack out
of all proportion to the apparent cause. The respiration is embar-
rassed and the respiratory effort is marked by an audible, stridulous
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sound. The cough reveals a changed voice, hoarse and husky, and
the diminished oxygenation of the blood and the frantic efforts to
overcome the obstruction to breathing bring on a swollen and con-
gested appearance of the face.

These attacks are sometimes called stridulous laryngitis, and they
are probably occasioned by the drying of accumulated discharges in
the glottis. The child breathes through his open mouth, with the
result that the air entering the larynx and lungs is not moistened by
the secretions of the nose, as it is in normal respiration. Conse-
quently the dry air causes rapid evaporation of the water of the
laryngeal secretions, with the effect of causing them to dry upon the
vocal cords until they offer a positive obstacle to the current of in-
spired air. When the obstruction has existed long enough to cause
actual distress the patient awakens in a frightful state of impending
strangulation. Soon, however, the active efforts of the patient to

dislodge the inspissated secretions relieve the stenosis and restore free

respiration, when calm succeeds the storm.

The attacks described here have been attributed by some authors
to a spasm of the adductors of the vocal bands. This spasmodic con-

traction may play a role as a complication, but the mechanical ex-

planation is reasonable; all the elements requisite to the production

of such attacks are present; and it so conforms to our experience with

similar conditions in other situations as not to necessitate an exercise

of the imagination to account for all the phenomena observed.

Inspection of the larynx during an attack of acute inflammation

reveals a mucous lining of a bright-red color (Plate VII). The con-

gested condition may be limited to various portions of the membrane,

but usually it is diffused over the whole surface. There is a tumefied

condition in severe forms of inflammation, and the ventricular bands

may be so swollen as to override the true vocal bands and nearly

occlude them from view. Then they are seen as slight, reddened

lines below the ventricular bands. Ulcerations are not frequently

seen, but small spots of the membrane denuded of its epithelium may

be present. The epiglottis may participate in the inflammation, as

shown in Plate VII, or it may not be involved.

(Edema occurring in the course of laryngitis constitutes a grave

complication, since it may give rise to fatal stenosis (Plate VII).

Diagnosis.—In adults no serious difficulty to a diagnosis presents,

in view of all the symptoms related. It is not likely to be confounded

with diphtheria except in children, when it may be mistaken for
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true croup In case of doubt, an examination of the fauces will likely

reveal false membrane if diphtheria is present. A laryngoscopic ex-

amination should be had if obtainable. The secretions should be

subjected to bacteriological examinations if there is reason to suspect

diphtheria. However, this disease does not run such a course as does

diphtheria and it is not attended with the symptoms of profound

sickness comparable to those of diphtheria.

Prognosis.—This disease is of short duration and yields readily

to 23roper treatment.

Treatment.—Local remedies are useful as detergents, astrin-

gents, antesthetics, protectives, and tonics. A spray of a mild alkaline

solution with antiseptic properties, such as Dobell's, will dissolve

and wash away the discharges, and, besides leaving the mucous mem-

brane clear and free for the application of other medicaments, the

effect is a very agreeable and soothing one. In the dry stage the

author has found menthol very efficient when inhaled in several dif-

ferent ways. If no atomizer is at hand, the crystals can be fused in

a teaspoon over a lamp or stove until the atmosphere of a small room

is comfortably impregnated with the volatile fumes. The patient is

directed to keep his eyes closed to prevent any smarting, and, unless

his nostrils participate in the inflammation, he is instructed to breathe

through the mouth. The inhalation starts a refreshing flow of mu-

cus to bathe the parched membrane of the dry stage. Another ex-

cellent treatment consists in putting 10 drops of pure camphor-men-

thol into a half-pint of hot water contained in a hot-water inhaler

(Fig. 140) or in a tea-pot or kettle, wrapping a napkin around the

nozzle to prevent burning the lips, and then inhaling this medicated

steam through the mouth with the lips embracing the nozzle. The

hot, moist steam has an excellent effect, in addition to the action of

the camphor-menthol, in contracting the capillary blood-vessels and

producing a slightly anaasthetic and antiseptic effect.

Cocaine and silver nitrate are recommended by some writers and

are used much oftener than they ought to be. They are to be avoided

in acute laryngitis.

The writer has found his throat tablets useful, and they can be
given freely, without producing any unpleasant consequences, except,

perhaps, nausea. Each tablet contains 1 grain of ammonium chlo-

ride and the equivalents of 5 minims each of paregoric, compound
syrup of squills, and syrup of Tolu, with 3 grains of extract of licorice.

These are held in the mouth and allowed to dissolve slowly and trickle
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down the throat. Besides the desirable action of the ingredients of
this tablet on the mneons membrane of the throat, the licorice gen-
erally produces a laxative effect on the bowels. J. D. Arnold rec^'om-
mends, in the case of superficial erosions, the use of cocaine, followed
by painting the laryngeal mucous membrane with a 1- or 2-per-cent.
solution of chromic acid. He employs the cocaine not for the purpose
of anassthesia, for this strength of chromic-acid solution is not pain-
fid, but to contract and deplete.the blood-vessels, in which condition
the action of the acid is more beneficial.

If the inflammation is of a severe grade, the ice-bag (Fig. 83) is

indicated. Leeches to the neck are sometimes employed, but cold is

preferable. Counter-irritation by mustard, tincture of iodine, aqua
ammonia, chloroform, etc., is useful.

General treatment consists, first, in putting the patient in such
a condition as is favorable to successful treatment. He need not
necessarily be put to bed, but he had best remain in-doors for a few
days, where the temperature is unifonn and where he will not be ex-

posed to those conditions that brought on the attack. In the dry,
or first, stage, Vo or even V3 grain of pilocarpine is useful to stimu-
late the sudoriferous and salivary glands to activity. This is a sub-
stitute for the old-fashioned, dismal sweats that loom up in our
memory of boyhood. Quinine—that much-abused remedy, given for

almost every ill that afflicts our race—is of little or no use here, as

far as my experience goes. One or two doses of morphia, grain,

combined with atropia, 7^00 grain, and caffeine, Vo grain, have often

appeared to greatly ameliorate, and even shorten, the attacks ma-
terially. Irritants—tobacco-smoke, alcoholic liquors, etc.—must be

forbidden.

If oedema be found, the tissues affected must be scarified, to

let out the contents. Should the tumefaction and stenosis be so great

as to seriously embarrass respiration or threaten suffocation, trache-

otomy must be performed.

The rheumatic type of acute laryngitis is attended with con-

siderable pain and difficult deglutition, that require promptly-acting

remedies. Ten-grain doses of salicylate of sodium every two hours

should be given until either the symptoms begin to show signs of

relief or the physiological action of the drug begins to manifest itself

in stuffiness in fho ears, diminished hearing, ringing noises in the

ears, or gastric disturbances. Then the doses should be placed at

greater intervals or discontinued until these transitory symptoms
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abate, and reneAved again in smaller doses nntil after complete re-

covery. A fresh preparation should always he made, like the formula

given in the article on the treatment of rheumatic pharyngitis (page

343). If the sodium salicylate disagree with the stomach or produce

serious aural symptoms, and more especially if the patient already

has an affection of the ear, salicin should he substituted for the salicy-

late. I have seen 10 grains of salicin, taken every two hours, produce

prompt relief before the expiration of a day. This effect is hastened

if the same doses of effervescing citrate of lithia are taken three or four

times a day. Antipyrin is often very beneficial in this disease, and

the same may be said of salophen and salol.

Climate has a definite effect on the rheumatic form of laryngitis.

I have known a patient suffering from it during a season of cold,

humid, windy weather that prevailed along the Great Lakes Eegion,

to go south, into a genial, warm, sunshiny climate, and recover from

the attack, without medicine, after two days of life in the sunshine,

so magic in their effects are climatic conditions.



CHAPTEE XXXVIII.

DISEASES OF THE LARYNX, CONTINUED.

Choup.

Synonyms.—Pseudomembranous croup; idiopathic membranou&
croup.

Pathology.—The question of the identity or duality of croup
and laryngeal diphtheria is still a mooted one. Excellent authorities

differ on this subject. So scholarly an author as Sir Morell Mac-
kenzie believed the two to be identical. Both diseases affect the mu-
cous membrane, with the result of producing a false membrane. Both
diseases attack the same organ,

—

i.e., the larynx. Both obstruct res-

piration. In these three particulars there is a close similarity in the

two diseases, but the author is not prepared to admit their identity.

Croup is primarily an affection of the larynx; diphtheria is generally

at first an affection of the pharynx, although it may, in a certain

percentage of cases, develop primarily in the larynx. "In one hun-

dred and fifty-one diphtheric cases the membrane was limited to the

larynx only once. In eighty-eight the membrane appeared first in

the larynx or simultaneously with that of the pharynk" (Northrup),

Croup is more frequent in the country, while diphtheria is more

prevalent in cities.

In the opinion of the author, the wide differences between the

unicists and dualists can be harmonized by recognizing what certainly

appears to be pathologically and clinically true: that there are twO'

A^arieties of membranous croup, the one diphtheric, the other non-

diphtheric. "Out of two hundred and eighty-six cases of membranous-

croup 80 per cent, were diphtheric and 14 per cent, were certainly

not diphtheric" (Medical Becord, September 15, 1894).

True croup is an idiopathic disease; diphtheria does not arise

spontaneously, independently, in isolated instances without inocula-

tion or infection, directly or indirectly, from a previously existing

case of the disease, as croup does. The latter is not a contagious,

inoculable disease; diphtheria is pre-eminently so. Croup does not

infect the whole system with a profoundly-depressing and exhausting

poison, causing paralytic sequels, as the diphtheria toxin evolved by

(458)
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the Klebs-LofQer bacillus does. The clinical pictures of the two dis-

eases are similar in their mechanical effects upon the respiration and

consequent deoxygenation of the blood, but from that point their

histories are not parallel. Their diyergencies are apparent to one who

has had much experience in their treatment. He must recognize that

we have a laryngeal diphtheria, on the one hand, and a true croup,

on the other. Porter agrees with this view, that there is a plastic

exudation in the larynx which is not diphtheric.

This is a disease of childhood, and occurs most frequently about

the second year, and from that to the tenth year.

Croup is an inflammation of the mucous membrane, mostly con-

fined to that part of the larynx superior to the vocal bands, but it

may extend to the trachea. It is attended with the formation of

an exudate, or inflammatory lymph, that is deposited in the form

of a flbrinous membrane on the epiglottis, the ventricular bands, and

to a greater or less extent upon the vocal cords. This false membrane

does not penetrate the epithelial layer to the submucosa as the diph-

theric membrane does, but it can be peeled off without tearing the

mucous membrane or leaving a rough, raw, and bleeding or ulcerating

surface. If the inflammation extend to the submucosa the laryngeal

muscles become involved, resulting in spasms or paralysis.

Etiology.—This disease may arise primarily, without any dis-

coverable exciting cause, or it may occasionally be secondary to in-

juries, various irritants, scarlet fever, measles, small-pox, etc. Ex-

posure to cold and moisture, especially combined with strong winds,

may give rise to attacks. I have not observed that the previous con-

dition of health exerted much influence for or against the production

of croup. Healthy-appearing children seemed to be as easily subject

to it as those who were badly nourished. The author has had a con-

siderable opportunity to study these subjects in his practice in con-

nection with the children'^ departments of the South-Side and of

the West-Side Free Dispensaries, and, Avhile the children that most
easily succumbed to diphtheria and other diseases were the feeble

and strumous, he has seen the fat and rosy children as often attacked

by croup as those with impoverished systems.

The chilling of children by exposing them to draughts of cold
air; the unpardonable practice of leaving their thighs bare and ex-

posed to cold, as is the almost universal custom; the carrying or

wheeling of infants bare-headed in the cold; allowing children im-
properly clad to sit about in the open air in chilly weather, and to
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run about the house morning and night in their hare feet in cold
weather, and similar practices that encourage the shocking of the
skm by cold and disturbing the balance in the circulation of the blood
are all prolific causes of croup.

Symptomatology.—The first thing that may be noticed is the
hoarseness of the child's voice. Before any fever or subjective symp-
toms develop the parents may notice the sudden change in quality
of the voice, but some indisposition may show for several days before
the attack. I^ext, a slight cough appears that accentuates the coarse
timbre of the voice. Its pitch sounds much lower than normal.
Soon there are signs of fever and complaints of not feeling well.
If the little one is old enough to describe sensations, headache may
be spoken of.

The symptoms often develop with surprising suddenness. The
child may appear well during the afternoon, and by 7 o'clock in the
evening the voice changes to an unnatural hoarse quality, which may
be overlooked by the untutored or careless until, two or three hours
later, coughing and difficulty of breathing alarm them to the point
of summoning medical assistance. With each inspiration now is

beard the well-known crowing sound of croup. The temperature rises

to about 103° F. as the night wears wearily on and the obstruction

to respiration increases with the increasing false membrane. The
true inflammatory character of the disease is apparent. The pulse

is accelerated, bounding, and hard; the tongue coated; the skin hot

and dry; the face red and puffed; and the secretions are checked.

Unless relief is obtained by expulsion of some of the obstructing mem-
brane the difficulty of breathing increases until the labor necessitated

in aerating the lungs is pitiful in the extreme. The sound of the

prolonged crowing inspiration and the lengthened expiration indicate

the extreme narrowing of the chink between the vocal bands. As the

blood becomes poisoned by the lack of oxygen the little one's face,

flushed at first with a beauteous glow, takes on a bluish tinge that

darkens as the world grows dark to the little sufi^erer, until, at last,

a cyanotic hue announces the approach of death.

If portions of the false membrane are expelled, more or less

relief is obtained, and a respite experienced until more membrane is

formed to take its place, when dyspnoea again ensues. Often the worst

is over in twenty-four or forty-eight hours, but in other cases the

duration may be five or six days.

Diagnosis.—Membranous croup may be mistaken for laryngeal

diphtheria, acute laryngitis, or laryngismus stridulus.



TEEATMENT OF CKOUP. 461

It may be difficult sometimes to distingiiisli croup from diph-

theria. In croup the constitiTtional disturbance is less profound than

in diphtheria. Obstruction to breathing is really the principal symp-

tom of croup. Slight catarrhal symptoms and indisposition may exist

for several days before the attack of croup, but the diphtheric attack

is sudden and accompanied with severer symptoms. Croup is neither

infectious nor contagious; diphtheria is both. In nearly every case

of diphtheria there is a false membrane in the pharynx, but this i&

not true of croup. The difficult breathing of croup appears suddenly,

while that of diphtheria is more gradual and lacks the spasm of

croup. No other member of the family or community catches croup;

diphtheria spreads to others, and has paralysis as a sequel, while croup

has not. In case of doubt a bacteriological examination should be

made.

Acute laryngitis resembles croup in some respects, but it is at-

tended by more pain in the larynx, less difficulty in respiration, and

by no formation of false membrane. Croup is a disease of childhood,,

while laryngitis is generally confined to later years. The peculiar

crowing sound of croup does not occur in laryngitis. The cough of

the two diseases differs, that of croup having a deeper hoarseness and

not being so short and hacking as in laryngitis.

LaryngisiBUS stridulus does not present the symptoms of sickness

like croup. There is no fever and the labored respiration comes on

quickly and subsides in a few minutes. The voice remains normal

between the attacks.

Prognosis.—-Membranous croup is a very fatal disease. Statistics

show that considerably more than half of the cases die,—60 to 70

per cent. Since the introduction of intubation of the larynx by

O'Dwyer the death-rate has materially improved. In a collective in-

vestigation by Eanke concerning intubation in Germany he reports

1445 cases intubated for croup, with 553 recoveries, or 38 per cent.

O'Dwyer {Neiv Yorh Medical Journal, March 10, 1894) claimed

that the "mortality of laryngeal diphtheria without treatment is 90

per cent., which can be reduced to from 27 per cent, to 47 per cent."'

Attacks of great severity may progress rapidly to a fatal termina-
tion, the end being induced by a spasm of the glottis occurring in

a few hours from the seizure. In others the larynx gradually fills

with the false membrane, depriving the lungs of air until carbonic-
acid poisoning, coma, and death occur.

Treatment.—A patient with croup should be kept in a moist at-
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mosphere. I have made it a rule to put the child in a room contain-
ing a stove, when it is possible. Then, large vessels, like dish-pans
or boilers, should be placed on the stove and jnst enough water poured
in them to cover their bottoms and keep them from burning. Wet
sheets are hung about the stove, a hot fire is kept up and in this way
the atmosphere of the room is maintained saturated with steam, and
at a temperature of 76° or 80° F. If there is paper on the walls,
it will, of course, be spoiled.

Unslaked lime is sent for, a bushel or more. A lump as large as
a man's head is placed in a wooden bucket containing about two
quarts of hot water. As chemical combination takes place an abund-
ance of steam is generated which is conducted to the patient's head
by a tent-shaped arrangement of a sheet.

In the first, or catarrhal, stage counter-irritation is useful over
the larynx by means of mustard. An ice-bag (Fig. 83) may modify
the intensity of the inflammation. Gottstein advises not only these,

but the use of leeches on the upper part of the sternum.

Glasgow uses a spray of hydrozone thrown directly into the

larynx. He believes the mechanical effect of the efEervescence pro-

duced is to detach the false membrane and facilitate its expulsion. For
the purpose of increasing the secretion of mucus, which has a similar

eifect, menthol crystals may be employed by fusing a few in a tea-

spoon over a flame until the air is comfortably impregnated with the

fumes. Inhalations of vinegar are highly recommended by some
writers.

Calomel, both internally and externally, has proved a valuable

reinedy. It is believed to be potent in preventing the formation of

an exudate. It increases the secretions, which action in itself con-

tributes tO' the casting off of the false membrane. J. Dundas Grant

reports favorable results from 1-grain doses every four or six hours.

With each dose he combines 3 to 5 drops of wine of ipecacuanha and

3 to 5 grains of bromide of potassium. I have for a long time been

satisfied that calomel was efficacious, and have employed it in smaller

doses more frequently administered, ^/^ grain every two hours, until

the bowels were considerably relaxed. I use the sodium bromide in

preference to the potassium because it contains a larger percentage

of bromine and is not so vitiating to the blood.

Fruitnight, in the Archives of Pediatrics for June, 1895, calls

attention to the value of calomel fumigations in croup, whether looked

upon as simple or specifically diphtheric. This treatment was origin-



TKEATMENT OF CROUP. 463

ally suggested some years ago by Corbin, of Brooklyn, and later rec-

ommended by Dillon Brown. It should be used when there are symp-

toms of serious laryngeal involvement. "The amount of mercurial

salt to be vaporized varies from 5 to 20 grains, repeated at intervals

varying from one-half to two or three hours, according to the severity

of the symptoms; in the average cases 15 grains hourly. The patient

is to be kept in the vapor-saturated atmosphere, within a tent, for

a period varying from ten minutes to one-half hour. In one hun-

dred cases thus treated no case has been subject to deleterious results.

In one case only did slight ptyalism occur. Salivation, diarrhoea,

depression, prostration, and anaamia must be prevented by watchful-

ness and proper treatment.'' (Year-book.)

Emetics play an important role in the urgent stage of croup.

When the larynx is filling to the degree of threatening suffocation

a prompt emesis will often loosen the false membrane and effect its

expiilsion. To accomplish this I have most often used turpeth mineral

(yellow sulphate of mercury) and with the most gratifying resvilts.

One or two doses will produce vomiting in a few minutes and afford

marked relief. Ipecac, alum, and sulphate of copper are efficient.

I have never tried the last of these three. One should guard against

the tendency of parents or nurses, or wise and more meddlesome

neighbors, to overdose children with emetics, on account of the ex-

haustion and the irritability of the stomach which they produce.

When these measures fail, intubation or tracheotomy must be done.

Children who are recovering from this disease have very sensitive

throats and must be protected against cold air and dxaughts. They
should be clothed throughout in woolen garments, and kept in-doors

until a normal condition of the larynx is re-established. Sprays of

cubebs, camphor-menthol, lavolin, pine-needle oil, oil of tar, etc., will

assist materially in a complete restoration of the mucous membrane
to a state of health.



CHAPTER XXXIX.

DISEASES OF THE LARYNX, CONTINUED.

Intubation op the Laetnx.

^

To Joseph O'Dwyer, of IsTew York, is due the credit of intro-
ducing the operation of intubation, which is now so commonly per-
formed. Bouchut, of Paris, demonstrated in 1858 that the operation
was practicable, but no practical results followed his discovery until
O'Dwyer, without knowledge of Bouchut's work, showed actual re-

coveries due to it.

The instruments for this procedure are a set of tubes of varying

Fig. 20G.—O'Dwyer's intubation-tutes. Fig. 207.—Scale.

calibre, with a scale for measuring the tube, to assist in selecting the

proper size; a mouth-gag (Fig. 186); an introducer; an extractor,

and a protector for the surgeon's finger.

The tube (Fig. 206) is constructed with a flaring top that rests

upon the ventricular bands. On one side of the flange is an aperture

through which a loop of thread sixteen inches long is passed before

introduction, in order that, if the tube accidentally pass into the

oesophagus, instead of the larynx, it can be withdrawn. The ob-

struction of the tube with particles of membrane may also render it

necessary to draw the tube out by the thread. It is safest to employ

(464)
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a strand of braided silk or linen thread, being certain that it eon-

tains no inequalities to catch in the fenestra.

The scale (Fig. 207) is nsed to determine the size of the tube

to be employed, according to the age of the jDatient.

The introducer (Fig. 208) is screwed into the obturator of the

Fig. 208.—O'Dwyer's introducer, with tube attached.

tube, as shown in the illustration, and, when the tube is inserted into

the larynx, pressure on the button of the introducer separates the
obturator from the tube, leaving the latter in the larynx while the
obturator is withdrawn.

The extractor (Fig. 209) is so constructed that, when the blades

•J

Fig. 209.—O'Dwyer's extractor.

at the curved extremity are introduced into the mouth of the tube
pressure on the lever will separate the forcep-blades. These are
roughened so that they obtain a grip that insures the extraction of
the tube Avhen they are withdrawn.

In addition to these instruments, one needs a protector against
being bitten during the operation. J. E. Ehodes {Journal o/ iU

80
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American Medical Association, January 15^ 1895) has "devised a pro-

tector. It consists of a rubber glove that covers the hand from the

wrist to a little beyond the metacarpophalangeal joints. On the in-

dex finger the terminal phalanx only is left uncovered."

In order to prevent infection throngh the coughing of a patient

while the operator occupies a position in front of his month; it is

altogether safest to protect the eyes with glasses and the month and

nose with a respirator or kerchief.

The operation is a very brief one, not extending over ten seconds.

The quicker it is accomplished, the less it interferes with respiration,

and, therefore, with aeration of the blood. One should acquire not

only extreme dexterity, but gentleness, in order not to do unneces-

sary damage to the delicate structures encroached upon. "With proper

skill one need inflict no injury or seriously interrupt breathing. In

selecting the tubes it should be remembered that the smallest is

intended for children younger than 2 years, the next for those be-

tween 2 and 4, the third smaller for those between 4 and 6, the

fourth for those from 6 to 8, and the largest for those over 8 years

of age.

After the tube of proper size, according to the age of the child,

as indicated on the scale, has been chosen, it is attached to the in-

troducer by screwing the latter into the obturator contained within

the tube, with the short side of the tube toward the handle, as shown.

The tube is threaded as already described, and the instrument is laid

within easy reach of the right hand. Now, the child should be placed

upon the lap of the nurse or assistant and held as shown in Fig. 187,

illustrating the operation for removing adenoid vegetations from the

vault of the pharynx. The position assumed in the direct examina-

tion of the larynx, or autoscopy, would be a good one for intubation

if it could be secured (Fig. 201). A strong sheet is wrapped and

fastened about the child, so as to prevent any freedom of movements

of its arms and legs, the latter being held between the nurse's knees.

The nurse passes, her left arm around the child's left side and over

its arm, crosses the little one's wrists, and holds its right hand with

her left and its left hand with her right, thus making it impossible

for the child to interfere with the surgeon's work. One assistant

places the mouth-gag, as shown in the figure referred to, with the

gag resting between the molar teeth of the left side. He must at-

tend assiduously to the holding of the gag in place and keeping the

child's head, thrown a little backward on the nurse's shoulder, im-
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moA-ably fixed. If these directions are efficiently followed there can

be no kicking, sliding down, snatching of the instrument, or disloca-

tion of the gag.

The introducer, with tube and obturator attached and previously

warmed, is then taken, the thread loop is passed over the left little

finger- and the left index finger, being oiled, is carried into the

pharynx until its tip rests behind the epiglottis and holds it upward.
ISToM' the end of the tube is made to follow the course taken by the
tip of the inserted finger until it rests directly beneath it. The tip

of the finger readily recognizes the epiglottis and the opening be-
tween the arytenoid cartilages. The instant the end of the tube rests

beneath the tip of the finger in the median line, the handle of the
introducer is brought upward so as to pass the tube from this point
straight downward into the larynx. Unless this latter direction is

followed at this particular step of the operation the tube will pass
back of the larynx into the oesophagus. The tube once in the larynx,
the thumb pushes the button and the tube is released, the introducer
withdrawn, and the finger still in the throat presses the tube down
into proper position.

The surgeon should not neglect the use of a finger-guard and
some protector for his eyes, mouth, and nose during the introduc-
tion of the tube. A bite of the child or the ejection of a diphtheric
discharge may cost the operator his life or communicate the disease
to others.

_

Before introducing the tube it should be examined to see if the
instrument work easily, if the tube is readily released, and if it will
remain safely in position while it is being introduced. The larger
the tube that can be used, the freer the respiration and the discharge
ot particles of membrane will be through it.

_

The thread is best not removed from the tube directly after the
insertion, for an increase in the embarrassment of the respiration may
occur, indicating that either false membrane has been pushed alon.below the tube to block up its lower opening or that the lumen o1he tube IS obstructed by the presence of false membrane or s eretions m It. In either condition the tube must be removed forth^d hSo the thread loop is secured by attaching another thread to U dpassnig It around the child's neck, and his hands must be kep a v vrom 1. As soon as it becomes apparent that the opeiZn halfulfilled Its inirpose by affording freedom of breathin" th!
reintroduced, the thread is cut,"the finger-tip Z l\
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the tube to prevent its dislodgment, and the thread loop is with-

"

drawn, leaving the tube in position. If the operation has been suc-

cessful, the patient, relieved of the horror of impending suffocation,

now drops into a peaceful slumber, which must be encouraged, in

order that nature may recuperate its waning strength and fortify its

resisting-powers.

Pellets of ice may now be allowed the patient to suck for quench-

ing the thirst and to teach swallowing with the tube in place. Later

a few drops of cold milk are given for the same purposes.

Should the first attempt to introduce the tube fail, the child

must not be exhausted by too immediate an attempt for the second

trial. A little rest is always best, unless the dyspncea is exceedingly

urgent. If the intubation fail or is followed by no relief, trache-

otomy is the last resort. The physician should always be prepared

for this emergency by having the tracheotomy instruments at hand.

A bottle of nitrite of amyl should be provided, for, in case of

threatened collapse, the inhalation of a few drops of it may resus-

citate the little patient.

For the removal of the tube the patient is prepared the same as

for its introduction. The extractor is carried down, imder the guid-

ance of the tip of the protected left index finger, until it is slipped

into the opening of the tube, when the lever is pressed upon by the

thumb, the forcep-blades expanded to engage the tube, and the in-

strument is withdrawn with the tube attached. One must not forget

to keep up the pressure that holds the tube attached to the extractor,

or the tube might drop back into the throat. Eemoval of the tube

may be necessary to clear it of obstructions or to ascertain when the

patient no longer requires it. Should it be necessary to reintroduce

it a second tube had best be at hand already attached to the in-

troducer, so that, if great dyspnoea occur before one has had tmie to

clean and thread the tube removed, the other one can be inserted

without delay. In case no other tube is at hand Northrup advises to

"thrust the obturator into the tube and take two turns of thread

of any kind around the neck of the tube, gathering the two ends m

the right hand as it grasps the handle. In this way the thread holds

the tube to the obturator during the insertion, and when it is m the

larynx unwinds from the shaft and is drawn away."

After the tube has been in the larynx for a quarter of an hoiir,

and there are no indications tliat -it will have to be removed, the

loop of thread is cut, and, with the finger in the pharynx and rest-
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ing on the end of the tube the same as on its introduction, the

string is withdrawn. Care must be talven not to disturb the tube in

doing so. Wliile the thread is in the mouth it excites nausea and

retching.

The tube is alloAved to remain in the larynx for several days,

sometimes five or six, but, as soon as it becomes apparent that the

disease has progressed so favorably as to render its presence there un-

necessary, it is extracted. Sometimes it is coughed out.

In the course of three or four hours after intubation the larynx

becomes accustomed to the presence of the tube; but if fluids are

administered in a sitting posture they are almost certain to enter

the larynx and excite violent coughing, which may expel the tube,

or they may enter the lungs and cause pneumonia. The safest way to

feed these patients is that proposed by Frank Gary, of Chicago, as

folloAvs: The patient is placed upon his back, with his feet elevated

so that- the axis of the body rests at an angle of forty-five degrees

with the plane of the floor. The fluids are given through a tube

or nursing-bottle in this position; then they do not gain entrance

into the trachea. Solids do not enter the trachea. Custards, corn-

starch, thick gruels, etc, are quite readily taken, and many children

soon learn to eat and drink with the tube in position.

Intubation is to be jDreferred to tracheotomy in children under

5 years, particularly with an abundance of adipose tissue overlying

the trachea. Parents more readily consent to this procedure than

to an operation that involves the use of the knife. Intubation pro-

duces less shock than tracheotomy, and the air is better prepared for

contact with the mucous membrane below the trachea after intuba-

tion than when it enters directly through a tracheotomy-tube. No
anesthesia is required for intubation, but it is generally necessary in

tracheotomy, although I have operated without an anfcsthetic in case

of emergency. I have seen cases requiring tracheotomy in which the
time necessary to produce antesthesia could not be sacrificed, and,
indeed, the carbonic-acid poisoning produced a sufficient antesthesia.

There are instances in which intubation fails because the tube
cannot be retained in position, or sufficient nourishment cannot be
taken to support the waning strength, or the tube becomes so clogged
that it has to be removed repeatedly. In these emergencies trache-
otomy will have to be brought to our aid. Intubation is not diffi-

cult for the laryngologist, but one needs considerable practice in
order to be reasonably sure of success. The best means of acquirins
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dexterity is to introduce a tube frequently into the larynx of a
cadaver. In the absence of conveniences for this, the tube should
be many times introduced and extracted by means of substituting
a hand, preferably that of another, for the larynx. The tube should
be placed completely out of sight in the hand while its aperture
is sought for with the extractor. But it should not be forgotten that
the passive hand differs somewhat from an obstreperous, struggling
child. Intubation requires two assistants, and, if possible, one of

these should be able to remove the tube or to introduce it if it is

necessary to remove it or if it is coughed up. So in case of intuba-
tion it is important that skilled assistance be at hand for these ex-

igencies.

Tracheotomy is easier to perform, and can be done in extremi-

ties withoiit skilled assistants. If the tube become clogged the nurse

can prevent suffocation by removing it and maintaining the opening

free until the surgeon arrives. In these respects tracheotomy pre-

sents advantages over intubation. In cities where skilled laryngolo-

gists are within quiekl^y-calling distances intubation possesses superior

merits. In the country, with all its unavoidable disadvantages, trache-

otomy is hardly likely to be superseded.

The instruments necessary for this operation are a small knife,

double retractors (Fig. 94), hasmostatic forceps, tracheal forceps, a

tenaculum, a grooved director, a flexible catheter, and tracheotomy-

tubes of varions sizes (Figs. 210 and 211). The average size, up to

3 years, is one-fourtli inch (six millimetres). Other convenient arti-

cles should be at hand, if circumstances permit of their being sup-

plied: sharp-pointed forceps, an aneurisui-needlc, thread, absorbent

gauze, and tapes.

Fig. 210.—Eoswell Park's aluminium tracheal tube.

Teacheotomy.
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An anesthetic should be given unless the requisite time would

endanger life, or the diminution of the amount of oxygen reaching

the lungs would add to a danger already imminent, or unless the sen-

sibilities are sufficiently obtunded by carbonic-acid poisoning. In

this operation chloroform is to be given the preference over ether,

on account of the effect of ether in exciting glottic spasm and in-

creasing the difficulty of respiration.

The high operation, in which the trachea is entered above the

isthmus of t°he thyroid gland, is generally to be preferred to the low

one, in which the incision is made below the isthmus, since in the

high operation there are fewer and smaller blood-vessels to encounter

(Plate VI). Another advantage gained in the high operation lies in

the more superficial position of the trachea.

The position of the patient during the operation is upon the

back, with the head thrown backward by means of a narrow support

under the back of the neck, to force upward prominently the ante-

rior surface of the neck. If the operation is done without anassthesia,

the head, hands, and legs must be held by assistants.

The incision is made in the median line, over the cricoid car-

tilage, for the high operation, extending an inch or more above and
below the cartilage. The superficial anterior jugular vein may be
met with at this point, and requires to be drawn out of the way or
doubly ligated and divided; but, if there is need for great haste, it

can be secured by hasmostatic forceps until after the trachea is opened.
The superficial fascia is opened, the grooved director inserted, and

Fig. 211.—liard-iubbei- tracheal tube.
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the_ incision is completed, after ^y]Iich the deep fascia is similarly
mcised. The knife-handle is used to separate the sternohyoid and
the sternothyroid muscles; the self-retaining retractors (Fig 94) are
no^y inserted to keep the wound open and to check haemorrhage by
their pressure on its sides. The rings of the trachea can easily be
felt, and the isthmus of the thyroid gland may protrude sufficiently
to necessitate its being drawn out of the way. A transverse incision
is now made, about one-half inch (one centimetre) long, over the
superior border of the cricoid cartilage, penetrating the 'superficial
layer of the deep cervical fascia. The grooved director is then intro-
duced, passing from above downward between the cricoid cartilage
and the deep layer of the deep cervical fascia. The two layers of fascia
with the intervening veins and thyroid isthmus are drawn down-
ward, exposing the upper rings of the trachea. These are fixed by
the tenaculum and divided by an incision about one-half inch in
length, according to the age of the patient. Great care must be

Fig. 212.—Trachea dilator.

taken that the knife does not penetrate the posterior wall of the

trachea and the oesophagus. Equal forethought should insure that

the false membrane is penetrated, so that the tracheal tube shall not

be inserted between the membrane and the wall of the trachea, thus

blocking up its opening. Care must be used to avoid the entrance

of blood into the trachea and lungs. Coughing generally occurs

when the trachea is opened, so that the secretions and portions of

the false membrane are expelled. In case of diphtheria it is evident

how necessary it is for the physician to be on the alert to dodge the

bombardment of poisonous discharges.

The trachea being opened, a dilator (Fig. 212) is employed by

many surgeons until the haemorrhage ceases and free respiration is

established. Sponging must be rapid; the opening must be main-

tained free from discharges; all false membrane within reach of the

tracheal forceps must be extracted, and, finally, the tracheal tube is

introduced and secured by tapes passing around the neck and tied

on one side. As large a tube as the trachea will admit should be
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used. The patient must be closely watched and, if necessary, arti-

ficial respiration must be performed; clogging of the tube and in-

terference with it must be prevented. All the tissues about the Avound

should be cleansed with a solution of bichloride of mercury, 1 to 5000,

and a divided piece of gauze, smeared with carbolized vaselin, should

be interposed between the collar of the tube and the surface of the

wound.

The low operation is performed similarly to the one already de-

scribed, except that the incision begins at the cricoid cartilage and

ends about one-half inch above the sternum. The trachea lies deeper

here; the blood-vessels are larger and more numerous §tnd the thy-

roid isthmus is in the way. It is a more difficult procedure.

After tracheotomy the tube is best protected by a layer of bichlo-

ride gauze kept loosely above and about the tube, without impeding

the currents of air. As rapidly as it is soiled this protector should

be removed. The air of the apartment is kept at a uniform tem-

perature of 76° to 80° F., and impregnated with moisture to prevent

irritation of the mucous membrane of the deeper air-passages. Dur-

ing the first day the inner tube must be removed frequently for

cleaning with a 5-per-cent. solution of carbolic acid, and to make
certain that there is no obstruction. Sections of the false membrane
may block up the lower end of the large, or outer, tube and require

removing with the tracheal forceps. In such an emergency the can-

nula has to be removed. The nurse should always be instructed as to

the possibility of such an accident, and that, should it occur, she
must at once cut the tapes, remove the tube, cleanse and free the
opening, and maintain its patency until the surgeon can be sum-
moned. In two or three days the tube should be closed momentarily
to determine if respiration is normal without it; if so, it can be dis-

pensed with and the wound closed.



CHArTEE XL.

DISEASES OF THE LARYNX, CONTIXUED.

Cheonic Laryngitis.

Synonym.—Chronic catarrh of the larynx.

Explanatory Note.—Before entering npon a consideration of this

subject it is pertinent to explain why there is no separate article in

this book, as is customary, on subacute inflammation of the larynx.

There are many varying degrees of inflammation of the mucous mem-
brane. During the same attack of acute inflammation the process

exhibits different degrees of intensity, but the tendency of our times

has been too much toward useless and confusing refinements and

multiplication of pathological conditions into entities, when they

were really but modifications of the same disease; like shades of the

same color, there are variations of the same malady. Formerly the

mild grade of acute inflammation of the middle ear was described

separately as a subacute inflammation, although it is not a different

disease; but the leading books on otology now discard this adventi-

tious distinction, and laryngologists should lend encouragement to

a sensible simplification of a terminology which is encumbered with

unwarranted parasites of nomenclature. So we will not attempt to

multiply the varying grades of intensity of an acute inflammation

into separate diseases.

Pathology.—When acute laryngitis is neglected it naturally

terminates in a chronic inflammation (Plate A^II) which leaves the

mucous membrane thickened and the small blood-vessels engorged

and tortuous. There is an increase in connective-tissue formation, the

encroachment of which on the epithelial layer' produces the superficial

erosions occurring in this disease. The posterior portion of the cav-

ity only may be involved, or the inflammatory process may extend to

every part of the larynx, not excepting the muscles. When the latter

become indurated the mechanism of pitch-production is so inter-

fered with as to render its changes very diflicult. If the mucous mem-

brane covering the vocal cords is thickened, the result is an alteration

in the timbre or quality of the voice, which assumes a hoarse sound.

Etiology.—As chronic rhinitis is the direct result of repeated

(474)
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PLATE A'll.

FiGXJHE 10.—luii^erfect view of the larynx resulting from an improper inclina-

tion of the patient's head., or an incorrect position of the miiTor. The head and

mirror are not carried far enough backward.

FiGUBE 11.—The conditions are similar to tliose mentioned in the description

of Figure 10, but with some improvement, giving a partial view of the laryngeal

cavity.

Figure 12.—Omega-shaped larynx of a child.

FiorBE 13.—Hyperemia of the mucous membrane of the larynx, not involving

the vocal cords or the epiglottis. The vocal cords are in the position of phonation.

Figure 14.—Congestion of the larynx involving the epiglottis, and the vocal

cords to a slight degree.

Figure 15.—Acute laryngitis 'involving bbth..iybQal cords.

Figure 16.—Acute laryngitis involving the vocal cords and the epiglottis. The

blood-vessels of the epiglottis are injected; there is an cedematous condition of the

right half of the larynx.

Figure 17.—Chronic laryngitis involving the vocal cords, which are ulcerated

near the posterior commissure.

Figure 18.—(Edema of the larynx; phlegmonous inflammation.

Figure 19.—Tubercular infiltration of the arytenoid cartilages, with superficial

ulceration of the interarytenoid fold and the vocal cords.

Figure 20.—Tubercular infiltration -of the larynx. The epiglottis is pale and

greatly thickened, together with the arytenoid cartilages, which are pear-shaped.

The depressions between the cartilages of Wrisberg and Santorini are obliterated.

Figure 21.—Tuberculosis of the larynx: tumefaction of the arytenoid cartil-

ages: ulceration of the vocal cords, the left ventricular band, and the interarytenoid

membrane.
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or neglected attacks of acute Basal catarrh, so chronic laryngitis may

be a sequel of recurring or neglected attacks of acute catarrh of the

larynx. But this disease is not always a heritage of an acute attack.

It often arises spontaneously. Many patients who are afflicted with

chronic hypertrophic rhinitis present a. chronic laryngitis as a com-

plication or result of the nasal hypertrophy. This is easily under-

stood when we take into consideration the continuity of mucous mem-

brane of the larynx, pharynx, and nasal cavities. In addition to this

direct cause is another which illustrates the importance of prompt

and efficient treatment of nasal anomalies. The discharges from the

nose and naso-pharynx constantly find their way either directly into

the larynx by dripping into the cavity, or they gravitate down to the

immediate vicinity of the portal of the larynx, where they cause direct

irritation by their presence, and indirect irritation by exciting efforts

to dislodge them with a hacking cough. Bosworth lays stress upon

this source of chronic laryngitis.

Another causative relation of hypertroj)hic rhinitis to this dis-

ease lies in the forced mouth-breathing in consequence of nasal steno-

sis. The air then reaches the larynx Avithont the processes of puri-

fying, warming, and moistening having been applied to it as they are

by the nasal passages in a normal condition.

Excessive use of the voice, especially when it is taxed beyonci

its natural or acquired compass, sets up an hypergemia and congestion

that finally terininate in a chronic inflammation. Ambitious, but

ill-trained singers, the periodical orators of political campaigns, huck-
sters, intensely-emotional revivalists, etc., are frequent sufferers. In-

activity of the liver, and dyspepsia, alcoholic excesses, and atmos-
pheric irritants are prolific producers of this disease. According to

the observations of Ziemssen and Mulhall, boys are rendered sus-

ceptible to attacks of catarrhal laryngitis by the changes incident to

the age of puberty.

Symptomatology.—The most marked symptoms are developed
when attempts are made to use the voice. While it is at rest there
may be very little to call the patient's attention to the fact that he
has a larynx. In other instances there is a sensation of dryness or a
slight irritation that excites a hemming or a little cough. But when
the patient begins to call the vocal organs into activity the trouble
begins. A tickling sensation is experienced that produces an irre-
sistible desire to cough. Burning and prickling pains are felt in the
larynx, which one endeavors to relieve by clearing the throat. In
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the midst of a sentence a cutting pain shoots through the organ,
that may be described as a feeling as though the vocal cords were
splitting or tearing. The sentence, or eA^en the word, is cut short,

and for an instant the speaker is unable to proceed until he clears

the throat or takes a drink; hence arises the habit of many speakers

of providing themselves with a glass or a pitcher of water before be-

ginning a discourse.

The voice shows the most marked effect of this disease, but

there are great variations in different patients, and peculiarities dis-

tinguishing certain cases. When a speaker, for example, begins an

address, his voice may be husky and cracked in quality, while, after

proceeding for a short time, the normal timbre may be restored.

Singers experience the same peculiarity. This is probably due to

the increased secretion stimulated by a quickened circulation, as well as

to improved innervation resulting from the intensity of will-impulse.

Another characteristic is the natural quality observed in the cus-

tomary tones and the breaking of this quality on straining the voice,

and even a condition of complete aphonia, or loss of voice.

The secretions are not copious in uncomplicated chronic laryn-

gitis. They are generally tenacious and of a gray color, but if ulcera-

tions are present they assume a yellow hue. As in the acute inflam-

mation, there is rarely any blood in the expectorations, unless an

unusually violent effort at coughing has ruptured the vessels.

Inspection with the laryngeal mirror shows an hyperasmic con-

dition of the mucous membrane (Plate VII). As the figu.res illustrate,

the small blood-vessels of the epiglottis are engorged and conspicu-

ous. The vocal cords are sometimes red, one or both of them; at

other times they do not participate in the inflammatory process. One

cord may be affected, Avhile the other remains of normal appearance,

or parts only of the cords may show an injected condition of their

blood-vessels. These parts are the lateral attached borders of the

vocal bands. The condition of the membrane varies, according to

the amount of secretions present, from absolute dryness to a general

covering of the whole interior with secretions. Like similar condi-

tions of the mucous membrane in other localities, a gradual thicken-

ing of the mucosa and submucous tissues results from inflammation

of long duration, and the vocal cords may be affected by this hyper-

plasia to the extent of granulation formation, or trachoma. The

presence of these excrescences materially embarrasses the vibration of

the cords and changes the character of the notes produced.
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The chronic thickening of the nincosa and the subjacent tissues

diminishes the mobility of the larynx, just as we have seen that the

increased thickness of the drum-head and of the tissues entering into

the construction of the joints of the ossicles and the attachment of

the stirrup to the oval window diminishes or destroys their mobility.

For example of impeded movements due to hypertrophy: when the

interarytenoid fold becomes thickened the arytenoid cartilages cannot

approximate each other normally, which is equivalent to saying that

the vocal bands cannot do the same thing. Great swelling of the

ventricular bands obliterates the ventricles and deranges the actions

of the vocal cords. One cord becomes paretic (Plate VIII) and the

opposite cord must do vicarious service, which it does by taking the

place, almost literally, of its fellow, by moving across the median line

to approximate its useless mate. The gap is then closed up, to a de-

gree, and voice-production is made possible.

Ulcerations of a shallow kind are occasionally to be seen, gen-

erally in the interval between the arytenoid cartilages.

Diagnosis.—Chronic laryngitis is likely to be confounded with

laryngeal oedema (Plate VII), paralysis, and cancer, or syphilitic and

tubercular laryngitis. In oedema the swelling of the mucosa is out

of all proportion to the thickening of chronic inflammation, and,

although there may be redness, there is generally a pale, puffy, and

water-soaked appearance, and the disease is of short duration. In

paralysis neither swelling nor congestion is present. In the catarrhal

condition hoarseness is generally more apparent in the morning hours,

while the change in character of the voice in paralysis is constant,

but less noticeable immediately after a night's rest. Paresis in the

catarrhal condition more often afEects one vocal band than both, ac-

cording to Ziemssen; and the absence of mobility is much greater

in paralysis. In catarrh the use of the voice often has the eifect of

clearing it of its cracked quality, while in paralysis fatigue and vocal

exercise impair its quality.

Tubercular laryngitis presents a very different history from that

of the simple catarrhal disease. The general condition of the patient

and the presence of a tubercular condition of the lungs assist ma-
terially in making a differential diagnosis. The impaired nutrition

and strength, the temperature and pulse, the night-sweats, and painful
and difficult swallowing are characteristic of tuberculosis, but not of

chronic laryngitis. The intralaryngeal pictures shoAv certain dif-

ferences in the two diseases. While redness is a symptom of catarrhal
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inlianunation, the membrane in tuberculosis of the larynx may pre-
sent a bloodless apiDearanee, especially in the initiatory stage of the
disease. Erosions, rare in simple catarrh, are characteristic of the
tuberciilar affection. In laryngitis of the simple type, even when
the erosions are found, they are snperficial points of exfoliation of

the epithelinm; but in tuberculosis they may extend deeply into the
membrane and be distributed over a wide area (Plate VII), affecting

the epiglottis, the posterior commissure, the ventricular bands, and
the vocal cords. The polypoid conformation of the arytenoid car-

tilages produced by the great thickening in advanced cases is well

illustrated in the plate to which reference is made. This sweUing
extends to the aryepiglottic folds and appears dense instead of oedema-

tous, although the paleness of the membrane may be suggestive of a

case of oedema.

Syphilis of the larynx (Plate YIII) may closely simulate a simple

catarrh, but a syphilitic history or the presence of ulcers or their .

scars, and deformities due to the contraction of old cicatrices are

valuable aids to diagnosis. The effects of the administration of spe-

cific remedies in experimental diagnosis are determinative in syphilis.

In both tuberculosis and syphilis of the larynx characteristic

lesions in the pharynx may heljD greatly in arriving at a correct con-

clusion.

Chronic laryngitis may be with difficulty distinguished from a

malignant disease, at first, but the histories of the two conditions

vary. In the early stage of malignant disease the red, tumefied ap-

pearance is limited to a certain area instead of being diffused over a

large surface. As the neoplasm increases in size it changes the con-

tour of the parts as simple catarrh does not, and difficult and painful

swallowing, together with loss of voice, are marked symptoms of

malignant disease. As deep ulceration in the latter condition takes

place the pain is more pronounced and continuous than is met with

in simple chronic laryngitis.

Prognosis.—If the disease has not existed too long, and proper

treatment and hygienic conditions can be had, the outlook is iaYor-

able. But if thickening of the tissues is great and extends to the

laryngeal muscles, the difficulties to overcome are considerable. This

trouble is usually protracted and extends over many years, in some

cases, and, after treatment has accomplished all it will, the voice may

still retain a coarse, unpleasant quality.

Treatment.—The topical application of remedies is easily accom-
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plished with tlie improved apparatus of our day. Compressed air and

sprays can be made to apply medicaments to the interior of the larynx

with ease and efficiency. Useful devices are shown in Chapter XVIII

for both office and home treatment. Improved appliances for com-

pressing air, both by hand and hydraulic power, are described in Chap-

ter IV.

Various medicated sprays—as recommended by Lennox Browne,

E. L. Shurly, Charles E. de M. Sajous, and others—will cleanse and

disinfect the larynx, as well as produce astringent, sedative, stimu-

lant, or tonic effects. It is claimed by Eoe and Cohen that sprays

thrown into the throat are largely condensed in the pharynx, but

it can be easily demonstrated upon one's own larynx that the remedy

can be made to medicate that organ also. If the spray is thrown

through a long tube with a properly-curved extremity (Figs. 127 and

128) for directing the current downward and a little forward from a

Fig. 213.—Laryngeal cotton foiveps.

position similar to that occupied by the laryngeal mirror i7i situ, the

spray enters directly into the larynx. When the nebulizer is used
with tlie lips closed over the mouth-tube and the patient inhaling
through the instrument, the medicinal vapor not only reaches the
laryngeal cavity, l}ut the l)ronchi and lungs also. In former years
I used the complete steam-atomizer of Codman & Shurtleff, but, as

I could not discover compensating advantages of the steam method
over the improved apparatus referred to, and as the latter requires
far less time and trouble in giving treatments, I have for a consider-
able time preferred the instruments described.

For the application of pigments to the laryngeal membrane spe-
cial camel's hair brushes, sponges, and cotton are used. I prefer the
cotton, either twisted firmly on a holder or used with Cohen's laryn-
geal cotton-forceps (Fig. 213). The bristles of the brush sometimes
become detached and stick in the larynx, like the voice of /Eneas.
This is not amusing to tlio patient. Applicators for caustics are spe-
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cially constmctecl, but, with a minute cotton-tip twisted very firmly

on a carrier, escharotics can be conveniently applied.

Coimter-irritants, like mustard and tincture of iodine, are some-
times serviceable. They should be applied to the skin directly over

the larynx and at its sides. It is exceedingly important that the cause

of the trouble be removed, and this will generally be found to lie in

inordinate and improper exertion of the voice. In such cases absolute

rest must be enjoined. When the cough is very troublesome the com-
pound spirit of chloroform or Hoffmann's anodyne will relieve the

irritation. The inhalation of camphor-menthol from the pocket-in-

haler (Fig. 141) allays the tickling sensation.

"When the thickening of the membrane is considerable, sprays

of eucalyptol, 4 per cent.; camphor-menthol, 3 per cent.; or oil of

cubebs, -4 per cent., in lavolin should be used once or twice a day.

Alum, in a 2-per-cent. solution; zinc sulphate, 1 per cent.; or silver

nitrate may be used according to the indications in each case. When
much irritability exists, with a hacking cough and copious secretions

and expectoration, inhalations of a 10-per-cent. solution of camphor-

menthol in lavolin are effective. These should be taken through the

nebulizer, and not in the form of a coarse spray.

If erosions are discovered, hydrozone, diluted one-half with warm

water, at first, should be sprayed upon the ulcers; then aristol should

be sprinkled over them. Iodoform is preferred by some, tannin and

alum by others. ' Chromic acid, 5 or 10 grains to the ounce, and silver

nitrate have able advocates.

Atrophic Laryngitis.

For the pathology of atrophic conditions of the mucous mem-

brane, see "Atrophic Ehinitis."

This requires stimulating applications. The lavolin-sprays con-

taining the remedies already given are useful,—viz., eucalyptol, oil

of cubebs, benzoinated lavolin, "menthol, terebene, salol, oil of tar.

etc. Shurly recommends iodine internally in the form of hydriodie

acid, in drachm doses, three times a day, or iodide of potassium or

ammonium. Much relief is afforded by my ammonium-chloride

tablets, the formula of which will be found on page 339. Two or

three can be used in the course of an hour, allowing them to dissolve

slowly in the mouth, so that the medicated saliva will trickle down

and remain in contact wth the mucous membrane about the entrance

to the larynx as long as possible.
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SuppuEATivE Laryngitis.

Synonyms.—Phlegmonous laryngitis; purulent Jaryngitis; dif-

fuse abscess of the larynx.

Pathology.—This is an inflammation of the submucous tissues

of the larynx (Plate VII), with infiltration of the areolar tissue and

suppuration, ending in the formation of abscesses. The area most

frequently involved is the superior part of the larynx, contiguous to

the epiglottis.

Etiology.—Suppurative inflammation of the larynx may be

idiopathic, or it may arise secondarily by extension from the pharynx.

It may originate in a perichondritis which is secondary to syphilitic

infection or other wasting disease.

Symptomatology.—Difficult respiration and impairment or sup-

pression of the voice are the most prominent symptoms. There is

a choking or stifling sensation, as though a foreign substance had
gained entrance into the larynx, accompanied by increasing pains.

Some difftculty in deglutition appears; all the symptoms become ex-
aggerated; the breathing is strident, the voice feeble and cracked,
the face puffed and purple, and suffocation seems imminent. Fre-
quent attempts are made to free the throat by hemming rather than
by coughing. Laryngoscopy reveals the inflamed, tumefied mucous
membrane obstructing the air-current. Circumscribed swelling may
be seen in the region of the aryteno-epiglottic folds, and other parts
of the larynx may become oedematous.

Diagnosis.—Inspection discloses the differences between this dis-
ease and the presence of foreign bodies, diphtheria, croup, tumors,
pharyngeal abscess, and spasmodic croup. The dyspnoea of this dis-
ease appears more gradually than that occasioned by the presence
of foreign bodies or laryngismus stridulus, in which the obstruction
to breathing occurs suddenly. The history of a tumor does not pre-
sent the characteristics of an inflammation.

Prognosis.—Suppurative laryngitis is a rapidly-fatal disease. It
kills about three out of four of its victims. Death is caused by
strangulation or inanition.

Treatment.—If the patient is seen at the onset of the attack
cold, m the form of ice-bags (Pig. 83), should be constantly applied
over the larynx Pellets of ice may be sucked so as to produce the
effect of cold internally as well as externally. Leeches may be applied
over the upper portion of the sternum, but in this disease there isone objection to them that may not have weight in other diseases of
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the larynx,

—

i.e., the patient soon becomes exhausted from the lack

of nourishment, owing to the impossibility of swallowing sufficient

food, and bleeding only adds to liis weakness. The air should be kept
moist, the same as in croup. CEdematous tissue and abscesses must
be evacuated by scarification. Supportive and stimulant treatment

must be combined with nutritious enemata to meet the inevitable fail-

ure of strength. Suffocation must be prevented by tracheotomy or

intubation.

Abscess of the Labtnx.

The physical conditions in this disease coincide so closely with

those just described under the heading of "Suppurative Laryngitis."

in which abscesses occur, that a separate description would be tanta-

mount to tautology. The treatment is the same as for abscesses oc-

curring in suppurative laryngitis.

Teachoma of the Vocal Cords.

As a result of chronic laryngitis of long duration, 'a roughened

condition of the vocal bands is found, to which the name "chorditis

tuberosa," or granulations, is sometimes applied. There is a prolifera-

tion of connective tissue, productive of inequalities that are apparent

in the laryngoscopic image. This condition obtains most frequently

in public speakers and singers and is sometimes quite intractable to

treatment. F. I. Knight claims that the granulations may disappear

without treatment.

Treatment.—^The remedies recommended for chronic laryngitis

are applicable here. Charles E. de M. Sajous advises applying chromic

acid to the cocainized hypertrophies. This is best accompHshed by

fusing the acid on a protected applicator, bent to the proper curve.

Only a few of the prominent points should be touched at each treat-

ment. Silver nitrate is preferred by Eice and Cohen, and the curette

by Heryng. The biting curette (Fig. 214) or the electrocautery may

be adapted to certain cases. The writer prefers the electrocautery,

but has employed the chromic-acid and silver-nitrate beads with satis-

factory results.

(Edema of the Larynx.

Synonyms.—CEdematous laryngitis; purulent laryngitis; oedema

glottidis.
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Pathology.—The loose attachment of the mucous membrane to

the walls of the larynx favors infiltration and separation of the mu-
cosa from the cartilages (Plate VII). The changes that take place in

acute oedematous inflammation occur so rapidly as to preclude their

studj^, the disease proving rapidly fatal in many cases. In this form
the infiltration consists of serum, but in the more protracted attacks

it consists of a mixture of serum and pus, with effusion of blood in

occasional instances. The epiglottis is sometimes involved to the

extent of becoming greatly enlarged. The loose areolar tissue of the

a'ryepiglottic folds is probably more copiously engorged with the fluid

exudate than any other portion of the larynx, and the ventricular

bands suffer nearly as much. The true vocal bands may escape alto-

gether or participate to the degree of slight swelling. The laryngeal
muscles may present a water-soaked appearance if a post-mortem ex-
amination is made, after death due to this disease. Associated with
oedema of the larynx may be a similar infiltration of the pharynx and
even of the neck.

Etiology.—Most cases of laryngeal oedema occur between the
ages of 20 and 35 years, and are nearly three times as frequent in men
as in women. It may be idiopathic or symptomatic. Nearly three
times as many cases are secondary as are primary in character,—that
is, most cases are consecutive to some other affection, such as Bright's
disease, that gives rise to a dropsical condition of lax tissues. When
oedema of the pharynx invades the adjacent laryngeal tissues the
latter is termed "contiguous oedema"; and when laryngeal oedema is
secondary to some other disease of the larynx it is designated as con-
secutive. Any cause that operates to produce inflammation of the lar-
yngeal mucosa or submucosa may be a cai^se of oedema. Exposure to
cold or impure air containing irritating particles or gases, injuries,
scalds, corroding chemicals, and certain diseases cause or predispose
to this disease. Such affections as Bright's disease, syphilis, tuber-
culosis, and typhoid and the eruptive fevers

Symptomatology.-The prominent and most distressing symp-tom IS the difficulty of respiration. There is a sensation as if a foreignbody had gained entrance into the throat, and difficulty of swallowingadds to the suffering. As the swelling and consequent stenosis of h:arynx progresses, the labor of breathing becomes more arduous unShe patient is threatened with impending suffocation. As the nof the larynx is encroached upon, and the pressure of the tumefi dtissues increases, the voice becomes feeble and finally disapp ars
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Frequent efforts are made to clear the throat of the obstruction,

but they are not of the character of a cough. There is but little

expectoration, and this consists of mucus. The suffering occasioned

by this disease is intense, not only of the patient, but of his helpless

friends. He cannot lie down, but sits with his body and head thrown
forward, unable to speak, but exerting every muscle to draw in enough

air to support life. He calls to the b5^-standers for help, has them
support his arms and shoulders, one attendant on either side, while

he seeks the open window for air. The noise of inspiration is harsh

and indicative of the extreme narrowing of the glottis. Moments

of relaxation and relief may occur, only to be followed by the par-

oxysm that threatens immediate suffocation. As the sufferer gasps

for air, with open mouth and horror-stricken eyes, his face puffed and

purple, his whole frame convulsed with an agonizing struggle for life,

the surgeon or death soon comes to his relief and closes the scene.

Inspection, when it is possible, reveals the epiglottis red and

swollen to enormous proportions, and it may cut off a view of the

laryngeal cavity. The enlargement becomes so excessive as to amount

to a deformity. The aryepiglottic folds are seen to be tumefied even

to the point of medial contact with each other over the laryngeal

opening during inspiration.

When inspection is impossible, a quick, but gentle, palpation

with the finger, not interrupting respiration to a dangerous degree,

may enlighten the examiner as to the condition present. The roll-

like character of the epiglottis and the spongy feeling of the aryepi-

glottic folds are characteristic.

Diagnosis.—GEdema of the larynx may be mistaken for the pres-

ence of foreign bodies, polypus, retropharyngeal abscess (Plate V),

acute laryngitis (Plate YII), or pulmonary emphysema. The symp-

toms and the conditions presented on examination are sufficient to

mark the differences. Diphtheria of the larynx can be detected by

the discharge of shreds of the false membrane, and the latter is gen-

erally found in the pharynx also.

Prognosis.—About one-half of all cases of this disease terminate

fatally. Acute laryngeal oedema has an average duration of about a

week." Cases arising in the course of pharyngeal redema generally

pursue a favorable course, but those resulting from aneurism of the

aorta or of other important vessels of the neck prove fatal. The

same is true of oedema arising from an extension of the disease from

the external areolar tissue. Tubercular oedema is unfavorable, but
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the syphilitic type is amenable to treatment. The prognosis should

always be guarded.

Treatment.—Scarification is the classic remedy, but there are

other means of relief that have come into use in later years. Pilocar-

pine depletes the blood-vessels of their serum and is indicated here

to drain the water-soaked tissues. It can be given in doses of Vs or

^/i6 grain until free salivation and diaphoresis are produced. Enough

to cause heart-depression should not be administered.

In violent acute cases the blanching, shrinking, and anassthetic

effects of cocaine would appear to be indicated. I have never tried it

in this condition, nor have I seen it mentioned in this connection,

but for prompt action and immediate relief from impending suffoca-

tion its physiological action suggests its use. Unless a speedy change

for the better takes place, scarification, intubation, or tracheotomy

should be done.

When oedema has become chronic, its treatment is much like

that of chronic laryngitis, with the addition of scarification. Dilata-

tion by Schrotter's method with hard-rubber tubes has proved useful,

and the intubation-tubes promise good results. In severe cases

tracheotomy may become imperative.
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DISEASES OF THE LARYNX, CONTIXUED.

Neueoses.

spasmodic ceoup.

Synonyms.—Spasm of the larynx; spasm of the glottis; laryn-

gismus stridulus.

Pathology.—According to Marshall Hall, this is a reflex nervous
disease the exciting cause of which may be located in remote organs,

—for example, in the teeth, the intestinal tract, or at a point of

pressure on the recurrent laryngeal nerve. It is believed by some
authorities to be of purely cerebral origin.

Etiology.—This is, for the most part, a disease of childhood,

although it occasionally occurs in adult life. It may be brought on

by the accidental entrance of liquid or food or any foreign body
into the larynx. Dentition is a common cause, and mental emotion

may give rise to attacks.

Symptomatology.—The closure of the glottis may be complete

or incomplete. In the former case there is entire arrest of respiration

temporarily. The child is taken with a sudden convulsion; the eyes

are rolled; the hands and feet are cramped, and even opisthotonos

may supervene. All at once a spasmodic inspiratory movement occurs,

announcing the cessation of the spasm. When the glottis is incom-

pletely closed, the air passes through it with a harsh, croupy sound,

which resembles closely the crowing of croup or the whoop of whoop-

ing-cough. During these distressing attacks the face becomes flushed,

congested, or livid, according to the severity of the attack, and the

veins of the neck are distended. In extreme cases the spasm does not

relax and the child dies in convulsions.

These attacks may follow each other rapidly, or one only may

occur at long intervals, and the child appears in excellent health be-

tween the attacks. They occur usually at night, waking the child out

of a sound sleep. They are not accompanied by fever or cough, but

there is copious perspiration. Children under 2 years of age are most

frequently subject to this disease, and boys are attacked more often

(486)
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than girls. Those whose systems are impoverished are the most likely

to snfPer. In this respect spasmodic croup differs from true croup.

Diagnosis—Spasmodic croup does not closely resemble any other

disease except true croup, from which it can be differentiated by the

absence of fever and false membrane and by the presence of good

health as soon as the transitory paroxysm yields and normal respira-

tion succeeds.

Prognosis—When the attacks do not show a high degree of in-

tensity of the spasmodic contraction, and when they do not last long

or do not occur at short intervals, the prognosis is usually favorable.

But when the closure of the glottis is complete the child may die of

strangulation before help can be summoned. The more frequently

the paroxysms occur, the more danger there is to life. If the spasms

are owed to cerebral disease the prognosis is grave.

Treatment.—For immediate relief a few drops of amyl-nitrite,

ethyl-bromide, chloroform, or ether may be inhaled, if any air is

inspired. If not, dashing cold water in the face, slapping the back

of the shoulders, applying ice to the back of the neck, tickling the

throat, or introducing the finger to cause vomiting may succeed in

aborting the attack. While the finger is in the throat it should be

used to learn whether the epiglottis is impacted in the aperture of

the larynx, and, if it is, the tip of the finger should be hooked under
the epiglottis and made to raise it into position. Drawing the tongue
out of the mouth also raises the epiglottis. A hot mustard bath may
relax the spasm. Hypodermic injections of apomorphine, in very
minute doses, or a dose of turpeth mineral, 1 or 2 grains, may excite

vomiting and end the paroxysm. Powdered alum in teaspoonful
doses is a harmless and efficient emetic.

The cause of the attacks must be ascertained and prophylactic
measures adopted. Laryngitis, indigestion, troublesome teeth, or
irritation of the genital organs, especially of the prepuce, may bear
a causative relation to this disease. As a rule, general tonics, nervous
sedatives, and an especially nutritious diet are indicated.

ANOMALIES OP SENSATION.

Hyperesthesia, neuralgia, and para^sthesia of the larynx are
most commonly met with in singers and public speakers who strain
their vocal organs.

Pathology.—Congestion of the laryngeal mucous membrane is
often present, but inspection may not reveal any apparent structural
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change; this is true when the affection is purely of a neurotic char-
acter.

Etiology.—Excessive use of the voice after faulty methods, over-
indulgence in alcoholic beverages, excessive smoking, varicose veins
and hypertrophied glands at the base of the tongue, and inflamma-
tory affections of the larynx occasion hyperfesthesia. The causes of
paresthesia are quite numerous and sometimes obscure. Anything
that produces a depressed condition of the nervous system may be
said to predispose to this nervous anomaly. Foreign bodies in the
larynx and inflammatory conditions of the mucous membrane cause
it. To these causes, and to the uric-acid diathesis,- neuralgia is due.

Symptomatology.—The laryngeal mucous membrane is often ex-

quisitely sensitive in hyperfesthesia, so that dusty or cold air, the
fumes of a match, smoke, etc., provoke fits of coughing. There is

usually a sensation of dryness, or scratching, or tickling in the larynx
that excites hemming or slight coughing to give relief. Is^euralgia

here, as elsewhere, is not constant. Fugitive pains and sensations of

soreness of a transitory nature are present. In para3sthesia there are

unusual sensations, generally of a foreign body in the larynx. Pa-

tients sometimes can scarcely be convinced that the impression is

not produced by a foreign substance. This is called globus hystericus.

Diagnosis.—There is not much difiiculty in deciding upon the

nervous nature of these affections, since examination generally fails

to discover any physical signs. The symptoms are quite character-

istic.

Prognosis.—Tliese troubles are rather annoying than serious.

They are persistent, but amenable to treatment.

Treatment.^—If any irritation is found, the throat-tablets—con-

taining ammonium chloride, 1 grain; camphorated tincture of opium,

compound syrup of squills, and syrup of Tolu, each 5 minims; and

extract of licorice, 3 grains—may allay the irritation and cough. In-

halations of oil of cubebs, carbolic acid, salol, and eucalyptus in lavo-

lin, as described under the heading of "Sprays and Inhalents," are

beneficial. When hypertrophied glands and varicose veins are found

in the pharynx, and especially about the base of the tongue, they

are to be eradicated by means of the cautery. The bromides and

other nervous sedatives and nervous stimulants, like valerianate of

ammonia, are demanded in certain cases. General tonic treatment is

often necessary, combined with a fattening regimen.

W. Pe}Te Porcher emphasizes the fact that the lithic-acid di-
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athesis may stand in a causative relation to these neuroses, and that

siieh cases must receive antirheumatic treatment, including colchi-

cum, salol, g-uaiac, the salicylates, etc.

NEHVOTTS APHONIA.

Synonyms.—^Hysterical aphonia; hysterical paralysis of the vocal

cords; functional aphonia.

Pathology.—This is a functional bilateral paresis of the lateral

cricoarytenoid muscles, interfering with the normal relations of the

vocal cords during attempted phonation. They cannot be properly

-approximated. It is not due to any organic lesion, hut to a temporary

loss of the power of muscular co-ordination or of innervation.

Etiology.—This affection is a symptom of hysteria and debili-

tating diseases. It occurs most frequently in immarried women, and

is especially marked between puberty and the establishment of the

menopause.

Symptomatology.—A peculiarity of this disease is that the pa-

tient may not be able to utter the common conversational tone, but

may cough or laiLgh audibly, which does not occur in complete pa-

ralysis. The onset is sudden, like that of spasmodic croup, and the

patient cannot attribute it to any cause; or it may follow upon an

intense mental impression. Even whispering is sometimes out of the

question. The attacks are irregular, 'appearing one day and disap-

pearing the next, without any premonitory signs or symptoms. The
impression of cold often develops the symptoms, and this fact may
.account for patients, exposed to draughts of air at night, losing their

voices between the hours of retiring and arising.

Inspection during phonation shows the effect of the loss of power
of the adductors. The vocal cords cannot be brought into close re-

lationship. Efforts to approximate them may cause a spasmodic ap-

proaching of the cords, followed immediately by their wide separation.

Unless a catarrhal condition exists, the larynx is pale and presents no
inflammatory appearances.

Diagnosis.—The history, symptoms, and appearances described
render tlie diagnosis easy.

Prognosis.—This is favorable, although there is a liability of
the attacks to return. This is the kind of trouble in which the vari-
ous sorts of "mind-cures" are effective. The mental impression made
by simply introducing any indifferent instrument, such as a laryngeal
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mirror, into the throat may restore the voice. In other cases actual
treatment must be pursued for a considerable time to effect a cure.

Treatment.—Strychnine, beginning with Vso grain and increased
gradually until its physiological effects are produced, and electricity
are efficient remedies. Sir Morell Mackenzie devised a laryngeal elec-
trode for this purpose, by means of which one electrode is applied
within and the other without the larynx. The galvano-faradic cur-
rent is preferable. If the muscles have not become atrophied this
treatment is speedily beneficial.

The elixir of the valerianate of ammonia, combined with quinine^
if a tonic effect is desired in addition to that of a diffusive nervous
stimulant, meets the indication admirably. Zinc valerianate in 1-

grain doses every four hours is recommended by Sajous, as well as
coca-wine.

HEFLEX AFFECTIONS OF THE VOICE.

The condition of the vocal cords is affected by certain states of

the generative organs. Singularly enough, the same causes seem to

produce opposite effects in different subjects. The author has ob-

served that in some soprano singers the occurrence of the menses is

accompanied by a huskiness, or roughness of timbre, of the voice;,

but in others the same periods are characterized by a clearer, fuller,

and more flute-like quality of tone. However, the latter effect is

probably exceptional. Uterine and ovarian diseases have a deleterious

effect on the voice, especially noticeable in the singing voice, and any

treatment to restore the voice-deterioration must include gynaeco-

logical measures. C. H. Leonard has reported cases in which voices

impaired by uterine disease have been restored, and in one case two

full notes were said to have been added to the upper register of a high

mezzosoprano as a result of uterine treatment. In the latter case-

there were anteflexion, narrowing of the uterine canal, and endome-

tritis.

These facts are not surprising when we consider the close S3'mpa-

thetie relations existing between the uterus and the central nervous

system. Bischoff has shown that division of the spinal accessory nerve,

or of the inferior laryngeal, causes aphonia. The close relationship

of the nervous supply of the sexual organs in the male to the in-

nervation of the larynx is aptly illustrated in the unnatural voices of

the castrated male sopranos.
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LARYNGEAL PAEALYSIS.

~ The laryngeal muscles may be paralyzed singly or in pairs, or

seyeral muscles may be afEected simultaneously. The paralysis may

be unilateral (Plate VIII) or bilateral, affecting only one side or

both. Anesthesia of the laryngeal mucous membrane may exist as a

complication. The paralysis may be of central origin, the disease

being located in that part of the brain in which the laryngeal nerves

have their origin, or it may be due to a disease in the course of the

nerve-trunk. On the other hand, the lesion may be of a local char-

acter, the muscles being affected, either primarily or secondarily, to

some debilitating systemic malady.

Pathology.—Cerebral causes of paralysis of the laryngeal mus-

cles are: the gummata of syphilis, apoplexy, multiple sclerosis, tumors,

etc. Diphtheria is one of the most frequent causes, aneurisms in the

neck, tumors, progressive bulbar paralysis, hypertrophied glands, etc.,

are among the causes. The recurrent, laryngeal nerve is subject to

pressure from aneurism of the arch of the aorta, the left carotid, or

the subclavian artery. Aneurism of the carotid, the subclavian, or

the innominate artery on the right side may produce the same effect.

These conditions result in unilateral paralysis, in which the epiglottis

cannot be completely closed and there is loss of power to extend the

vocal cord. When an aneurism or other tumor is large enough to

occasion pressure on both recurrent laryngeal nerves bilateral paraly-

sis results.

The laryngeal muscles may become the seat of disease which,

independently of any affection of the nerves, may impair or destroy

their function. An extension of the inflammatory action from the

mucous surfaces to the muscular tissue, with exudation and swelling,

may produce a paretic condition of a transitory nature. Degenera-
tive changes, such as atrophy of the muscular tissues, may occur to

such an extent as to eventuate in muscular paralysis.

Etiology.—Certain drugs and chemicals cause laryngeal motor
paralysis, such as the following: Belladonna, opium, phosphorus, ar-

senic, mercury, lead, and alcohol. Such diseases as diphtheria, rheu-
matism, syphilis, anremia, and inflammation of the adjacent areolar
tissue and glands are causative conditions.

When paralysis of the muscles of abduction—the posterior
cricoarytenoid—occurs, the vocal cords lie in such constantly close
relation to each other as to present a serious obstruction to respira-
tion. The breathing is noisy and labored, and siiffocation is immi-
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nent. The voice is not affected because of the action of the aryte-
noideiis mnscle in approximating the vocal hands. When unilateral
paralysis of the posterior cricoarytenoid muscle takes place there is

no dyspnrea except on great exertion (Plate VIII). When both sides
are affected it may be due to brain disease in the region of the fourth
ventricle or in the medulla affecting the pneumogastric and spinal

accessory nerves.

Paralysis of the muscles of adduction—the lateral cricoarytenoid—results in the vocal cords remaining in a condition of abduction, or

separation from each other as far as possible. This occurs most fre-

quently in hysteria and leaves no vestige of the voice. If this pa-

ralysis is unilateral, whispering may be possible.

When paralysis of the arytenoideus muscle happens the voice is

very feeble or altogether lost. A triangular space between the vocal

cords, behind the vocal processes, remains during phonation in conse-

quence of the loss of contractility of this muscle.

Paralysis of the muscles of tension—the thyrocricoid and the

thyro-arytenoid muscles—is not infrequent. Paralysis of the thyro-

cricoid muscles leaves the vocal cords relaxed and uneven. They
may be seen in contact Avith each other at irregular intervals and

moving unnaturally,—depressed and elevated in the currents of air.

The timbre of the voice is changed to a hoarse, monotonous quality.

The respiration may be more or less embarrassed. Paralysis of the

thyro-arytenoid muscles prevents approximation of the vocal bands,

especially at their centres, so that an .elliptical aperture remains be-

tween them. The voice is feeble, easily wearied, high-pitched, and

husky. Inordinate use of the voice is the most frequent cause of this

form of paralysis.

All three forms of paralysis already described sometimes co-exist,

—paralysis of abduction, adduction, and relaxation. This condition

results in total suppression of the voice. The vocal bands remain

passively half-way between abduction and adduction, or in the ca-

daveric position. The usual causes are aneurism of the arch of the

aorta, goitre, or disease of the oesophagus. If a brain disease were

the cause, there would be loss of sensation and an erect epiglottis,

indicative of paralysis of the superior laryngeal nerve. There may

be unilateral paralysis of abduction, adduction, and relaxation, in

which case but one vocal band assumes the cadaveric position (Plate

VIII). In this form of paralysis the opposite and unaffected vocal

cord may perform vicarious function, so that the voice is but little
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roughened in quality; but, unless the power exists to draw the healthy

cord beyond the median line to approximate its paralyzed felloAV, the

voice is seriously affected or destroyed. The effort of spealdng soon

tires the patient, and exertion causes labored respiration.

Treatment.—The wide variation in the nature of the causes of

laryngeal paralysis renders it impracticable, in a work of such an

elementary character as this, to deal in detail with all of them. Le-

sions of the nervous centres, of the circulatory system, of the apex

of the lungs (especially of the right, a disease of which may cause

pressure on the recurrent laryngeal nerve), enlargement of the glands

of the neck, inflammation of the surroimding tissues and of the laryn-

geal mucous membrane, tumors, and rheumatic and syphilitic con-

ditions call for treatment adapted to each disease. Drug and chemi-

cal poisoning must be met with antidotes, restorative measures, and

removal of the cause.

Strychnia, internally and hypodermically, to the degree of pro-

ducing its physiological effects, is valuable. The faradic current, ap-

plied to "the interior and exterior of the larynx by the special laryn-

geal electrode, is efficacious. If the mucous membrane of the larynx

is sensitive it may have to be cocainized to admit of the application

of the negative pole to the interior of the cavity. The current is

applied by means of the kid-covered electrode, the tip of which must
be moistened. By the aid of the laryngeal mirror this electrode is

carried to the points that require the current, while the positive pole

is applied to the front or sides of the exterior of the larynx. Com-
pound electrodes are made so that both poles may be applied within

the larynx. Their use is attended with more difficulty than presents

in the introduction of the single electrode. The current is turned
on for a few seconds at a time, and repeated frequently during a
treatment, which is given on alternate days. General tonic treat-

ment and appropriate hygienic measures must be employed, accord-
ing to the necessities of each case.
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DISEASES OF THE LARYNX, CONTINUED.

Tuberculosis of the Laeynx.

This is one of the most common of laryngeal affections and gen-
erally proves fatal. It is seldom a primary disease, but usually is

associated with the same condition in other organs, and in such cases

is a secondary affection.

Pathology.—The pathogenic principle of tuberculosis consists

in a micro-organism,—the tubercle bacillus,—which gains entrance

into the laryngeal tissues by becoming ingrafted upon an area of

mucous membrane denuded of its epithelium. "Within a few weeks

after the development of primary laryngeal tuberculosis the lungs are

invaded by the infection; so that we witness an intimate reciprocal

relation between the various sections of the air-passages: laryngeal

tuberculosis is most often a sequel of pulmonary tuberculosis, and

consumption of the lungs may develop as a secondary manifestation

of tubercular infection of the larynx.

Generally the first changes observable in the larynx are: an un-

natural paleness and tumefaction of the epiglottis (Plate VII), suc-

ceeded by a superficial, ragged-edged ulceration on the posterior sur-

face of the epiglottis, as seen in the mirror. Multiple ulcers soon

form in other parts of the respiratory tract, extending below to in-

volve the trachea, on the one hand, and upward into the pharynx, on

the other. The ulcerative process may destroy the epiglottis.

In acute tuberculosis of the larynx the development and course

of the disease are often so rapid as to result fatally in the space of

only a ,few weeks. This is known as miliary tuberculosis. These

areas of miliary tubercle are easily made to bleed by pressing upon

them. The mucosa and submucosa become infiltrated, sometimes in-

volving the mucous glands, and, as the disease advances, caseous de-

generation occurs in the tubercles and adjacent tissues. In the acute

form the membrane is seen to be congested, instead of pale, as is

characteristic of the chronic form.

A peculiarity of this disease is that it may stop short at the vocal

cords, in its downward course horn the pharynx and through the

(494)



TUBERCULOSIS OF THE LARYNX. 495

larynx, and leave the cords unaffected, although the ventricular bands

are involved even to the extent of so great tumefaction as to com-

pletely hide the vocal cords. Sometimes, however, the latter become

thickened to such a degree as to threaten suffocation. The processes

of infiltration, caseation of the tubercles, fatty degeneration of the

mucous glands, and breaking down and melting away of the mucous

membrane over these tubercular areas proceed until the whole of the

interior of the larynx may become involved. The destruction con-

tinues until the cartilage itself becomes ulcerated, necrosed, and dis-

integrated. As seen in Plate VII, the cartilages are thickened until,

the indentations separating the cartilages of Santorini and Wrisberg

are obliterated. The resulting tumefaction appears in the shape of

a pear.

Etiology.—Tuberculosis of the larynx is usually" consequent upon

a pre-existing pulmonary consumption, although a primary lesion

may occur in the larynx, as a result of the reception of the tubercle

bacillus at a point on the mucous membrane where desquamation of

the epithelium has occurred. Catarrhal affections, exposure to cold

and wet and to an irritating atmosphere are predisposing causes. In
pulmonary phthisis the lodgment of the tuberculous sputa from the

lungs, as must occur in the larynx during expectoration, naturally

tends to produce secondary points of inoculation.

Heredity is not emphasized as strongly as it was in former years,

but inherited tendencies and weakness and a positive predisposition

to tuberculosis cannot be denied, in the light of actual clinical experi-

ence.

Symptomatology.—The visible pathological conditions already
detailed need not be repeated. The sensations of the patient are very
positive in their character. Pain is often a conspicuous symptom,
especially during the act of swallowing. The voice shows early the
presence of a laryngeal trouble, and the hoarseness and feebleness
may progress until no sound can be uttered.

When the posterior surface of the larynx is ulcerated the pain
produced by swallowing may be excruciating. Sometimes the pain
reaches to the ears, indicating ulceration of the pharyngo-epiglottic
folds.

Difficult respiration is not a common symptom, but may result
from great swelling of the vocal cords, abscesses, or the presence of
detached pieces of necrotic cartilages or of tumors. One of the most
common features of this disease is cough. Patients complain of sen-
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sations of irritation, at first described as a tickling in tlie throat or
larynx. At this early stage the cough is of a hacking character and
without expectoration. When ulceration takes place or abscesses form,
or when pulmonary tuberculosis is progressing, the cough is attended
with expectoration.

Diagnosis.—Generally an examination of the lungs will reveal the

seat of the primary source of infection. As laryngeal tu.berculo3is

may be associated with the same disease of the pharynx, inspection of

the latter may disclose the nature of the malady. The laryngoscopic

examination may bring to light the patches of miliary tubercle, but

these tubercles cannot always be distinguished from hypertrophied

racemose glands.

In the early stages this disease is likely to be confounded with

simple catarrh, but, as the latter yields readily to treatment and

presents no symptoms of gravity parallel with those of localized or

general tuberculosis, in view of the history of the case, habit of body,

probable involvement of the lungs, joints, or other structures, and

the laryngeal appearances, one should scarcely err.

Prognosis.—Occasionally a case recovers; nearly all die. Acute

tuberculosis of the larynx kills in a few weeks or months. In the

secondary laryngeal tuberculosis consecutive to pulmonary consump-

tion and characterized by caseation with acute symptoms, the disease

proves fatal in from six to eighteen months. These cases may pursue

a more chronic course and last from two to four years, or longer. It is

a difficult matter to cause a tuberculous ulcer to heal, and, if it does,

it usually breaks out again.

From 10 to 40 per cent, of all patients with pulmonary tuber-

culosis have this laryngeal complication, which shortens the duration

of life.

Treatment.—The treatment given in detail' for tuberculosis of

the pharynx is just as applicable here, and to avoid unnecessary rep-

etition the reader is referred to that article for those remedies that

are not given here.

Lennox Browne {Journal of Laryngology, etc.) maintains that

curettement is not absolutely necessary in this- disease. Menthol, or

menthol with iodol, in spray is best in the preulcerative stage. For

pain he uses the ethereal solution of aristol in a spray. Morphia in-

sufflations are used in hopeless cases only, but codeia largely, and

cocaine before manipulations and in advanced dysphagia. Sprays

are better than insufflations of powders. Excepting for relief of
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acute dysphagia, he prefers applications of the tincture-of-benzoin

compound, tincture-of-camphor compound, and tincture of bella-

donna mixed with yelk of egg just before food. He employs lactic

acid rubbed in with considerable force, but not employed previously

to ulceration. The lactic acid is useless unless preceded by curette-

ment once to about every four or six applications of the acid. He
curettes for the removal of hyperplasia and to clear away the necrotic

matter when the ulcers are large, and for converting all the ulcers into

one.

Desire recommends exalgin twice a day in doses of 4 grains as

effective in relieving the difficulty of swallowing and pain. Wolfenden
recommends feeding the patient while lying on his stomach while

his head depends over the end of the couch, which is elevated so as

to bring his feet higher than his head. He then takes liquid nour-
ishment through a tube from the dish placed, below his head.

The antitubercular serum of Paul Paquin has been used in a

considerable number of cases of tuberculosis with benefit. I have at

this date, i^ovember, 1897, reports from 369 cases that are of value,
besides a large number that have been reported with such a degree
of inexactness and indefiniteness that in giving the results it is neces-
sary to eliminate them from the records. These ambiguous state-
ments appear even more reassuring than the carefully-prepared ones.
Paquin has reported 293 cases, with the following results: Recoveries
that seem permanent, 57; considerably improved, 38; improved, 121;
disappeared from observation, 41; deaths, 36. I have reports of
76 cases to add to the above, giving the total results as follow: Ee-
coveries, 71; improved, 205; unimproved, 14; disappeared, 41-
deaths, 38. >

,

Similar results from an oxygenated serum are being reported
from San Francisco at the present time, but it is too early to speak
judiciously regarding them.

Since the beginning of the year 1898 unfavorable reports from
the use of Koch's new tuberculin in tuberculosis and lupus of the
tiiroat and nose have emanated from Munich, Hamburg, and Prague
although some improvement, rather than any cure, was recorded in
the Jierlm clinics.

When abscesses, growths, etc., produce so great obstruction to
respiration as to threaten suffocation, tracheotomy* must be done as
a last resort.

32



498 SYPHILIS or THE LAEYNX.

Syphilis op the Larynx.

Pathology.—Syphilis of the larynx belongs almost always to the

secondary or tertiary stage. • It is first manifested by the appearance
of a deep blnsh of congestion of the laryngeal mucous membrane,
characterized by dryness. A little later the mucosa becomes swollen

by serous infiltration, and this stage is soon followed by shallow,,

ulcerating patches (Plate VIII). The changes that take place in the

larynx are similar to those occurring in the pharynx, but the results

may be far more serious, owing to the diminished calibre of the

larynx, which renders tumefaction and cicatricial contraction grave

affairs. Mucous patches are likely to be found associated with the

same lesions of the pharynx, and occur from three weeks to about

three months or longer, following the initial sore. They are not

.

found below the vocal cords, where there are no papillae. When the

papillae are attacked they appear as small, red excrescences, swelling

to the calibre of a small pea and obstructing respiration. From a

rosy-red color they change to an ashy-gray surrounded by a zone of

red. They may disappear by the process of absorption or ulceration.

A sudden infiltration of the mucous and submucous tissues is an occa-

sional occurrence, and in this situation is of serious import, since

the resulting oedema may impede respiration to the point of strangula-

tion.

The tertiary stage is characterized by the jDresence of gummata,

which become the seat of ulceration. When the erosions penetrate

deeply into the submucosa the invasion of the blood-vessels gives rise

to hfemorrhages. Following these deep ulcerations are found white,

corrugated, contracting cicatrices that lessen the lumen of the cavity

by their contractions. Adhesions of adjoining denuded tissues pro-

duce the same effect, sometimes in a very short space of. time. In

this manner gross and obstructive deformities of the epiglottis, ven-

tricular bands, and vocal cords give rise to a dangerous stenosis of the

larynx.

In the later stages of tertiary syphilis the laryngeal muscles and

cartilages are invaded, with the result of producing paralysis, as well

as ankylosis and destruction of the cartilages.

Etiology.—Syphilis of the larynx is most often a tertiary lesion,

occurring from three years to a much longer period after the initial

ulcer. If it exist as a secondary manifestation, it follows the primary

infection in a few weeks or months, the margin of the incubatory

period in syphilis being very broad. These syphilitic invasions of
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the larynx are very rarely primary, and they are more frequent in

men than in women.

Symptomatology.—As will be seen -from the description of the

pathological appearances in laryngoscopy, the first stage of syphilitic

laryngitis closely resembles acnte laryngitis of the simple variety. It

.
may be impossible to distingnish early between the two unless a spe-

cific history can be obtained. But in the syphilitic form of congestion

or inflammation the rosy hue of the mncons membrane assumes a

comparatively mottled arrangement, which is quite characteristic of

this affection. These ' patches of redness are likely to be elevated

above the surrounding surface and to show early evidences of be-

ginning erosions of a superficial kind. In this period sensations of

soreness, difficulty of swallowing, and pain appear. The voice begins

to change in quality; the pitch is loAvexed, and a coarse timbre is

imparted to it. A slight cough makes its appearance, occasioning

little inconvenience, an-d accompanied by a muco-purulent expectora-

tion.

Inspection reveals the picture already described, resembling a

simple laryngitis. The vocal cords may be involved sufficiently to
show a congested condition (Plate YIII), which may be bilateral

when one side of the larynx is involved to a greater extent than the
, other. Mucous patches are most frequently found on the epiglottis,

in the interarytenoid space, and on the ventricular bands. They do
not dift'er in appearances from those described as occurring in the
pharynx. Papillomata are occasionally present, and can be seen as
little, wart-like excrescences, or they may assume the appearance of
yellowish pimples, nearly as large as a small pea. The mucous patches
may disappear in a couple of weeks, when subjected to treatment, and
leave a blushing area that gradually fades fron; sight. The condylo-
mata may become absorbed or may ulcerate away.

In the tertiary stage the epiglottis is most likely to be first in-
vaded by the destructive process, ulcerations generally breaking out
on the siirface next the tongue or on its border. From this region
they spread to the laryngeal cavity, differing from the erosions of
the secondary stage in their invasion of the deeper layers of the mu
cous membrane, in the roughened surfaces due to granulation forma
tion, or to papillomata. The ulcers of the secondary stage are super
ficial patches; the ulcers of the tertiary period are deep-seated and
destructive.

Symmetrical bilateral lesions are characteristic of syphilis. When



500 TREATMENT OF SYPHILIS OF THE LARYNX.

an ulcer forms on one side of the larynx one may confidently expect

to soon find its fellow situated in a corresponding area of the opposite

side. The irregular, ulcerating surfaces are surrounded by a dark-

red zone, and are bathed in a purulent discharge, which is expec-

torated in abundance and imparts a foul stench to the breath. The
cartilages break down and are thrown off in the expectoration. The
epiglottis may disappear, and the particles of necrosed walls of the

larynx may drop down into the chink of the glottis and threaten

suffocation. When the deep erosions attack the walls of the blood-

vessels and destroy their coats, serious haemorrhages may take place.

Deformities due to swellings, cicatricial contractions, expulsion

of parts of the cartilages, and muscular paralysis occur in the ter-

tiary stage. Stenosis and consequent embarrassment of the respira-

tion may then endanger life.

Diagnosis.—This disease may be mistaken for tuberculosis, and

in the early stage may be confounded with a simple catarrhal inflam-

mation of the mucous membrane; but the latter yields readily to

treatment, while -the syphilitic disease progresses uninfluenced by any

other than specific treatment.

In tuberculosis serious constitutional disturbances are present,

such as are not accompaniments of syphilis: fever, emaciation, etc.

The areas of hypersemia that later become the seat of ulceration are

paler and softer in tuberculosis than in syphilis. The ulcers of syph-

ilis have more regular, clearly defined borders, and are deeper than

in tuberculosis. The pain of the latter disease, especially in swallow-

ing, causes great suffering, while it is not a prominent symptom of

syphilis and may be absent altogether. The patient improves and

gains in weight on specific treatment in syphilis, but grows worse in

tuberculosis. The presence of pulmonary tubercular lesions will aid

in clearing np the diagnosis.

Prognosis.—This disease yields most brilliant results except in

extreme cases of the tertiary type, in which great deformities £\nd loss

of structure and function occur.

Treatment.—Constitutional remedies alone will often dissipate

laryngeal syphilitic lesions without the introduction of local treat-

ment" This disease, therefore, requires less mechanical skill in its

management than tuberculosis and other affections of the larynx.

In the early stages mercurials are indicated, while in the later periods

the iodides are called for, or the mixture of the two, which is often

more efficacious than the iodides alone.
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The use of the voice, alcoholic stimulants, and tobacco must he

interdicted, and in the secondary manifestation Vie grain, or even

more, of the bichloride of mercury may be given thrice daily. If the

green iodide is employed, Vo grain may be used. Inunctions of mer-

curial ointment may be resorted to if the stomach . reject internal

treatment, a drachm being rubbed into the skin. In ulcerations a

spray of carbolic acid and iodine in lavolin, 4-per-cent. solution, is

useful when thrown into the larynx so as to bathe the ulcerated sur-

faces. This has mildly anassthetic and alterative effects and answers

the purpose of a detergent and protective.

In the tertiary stage the mixed treatment has given the best re-

sults. I have generally prescribed the merciiric bichloride, ^/^g

grain, and the potassium iodide, 5 or 10 grains, to be taken three or

four times a day in 1 drachm of syrup of sarsaparilla, well diluted.

The doses are increased in size as tolerance will permit, care being

taken that the stomach is not deranged by them. The ulcerations

may require local treatmeiit, such as has already been given under

the heading of "Syphilis of the Pharynx." J. Solis-Cohen's favorite

topical application consists of cupric suljjhate in crystals or in solu-

tion, or chromic acid, 1 part in 4 or 10 parts of water. ISTosophen and

aristol may be dusted over the ulcers with the throat powder-blower
(Fig. 198).

Paralyses usually yield to the constitutional treatment, but it

may be advisable to employ electricity and strychnia.

Contractions and tumefactions may occur sufficiently to cause

strictures and stenosis of the larynx. If the interference with res-

piration is considerable, the aponeurotic membrane and other ad-
ventitious tissue must be incised or removed (Fig. 214), or they can
be divided and destroyed by means of the galvanocautery, men ex-
treme stenosis threatens suffocation, intubation or tracheotomy must
be performed. Since the cicatricial tissue of syphilitic origin is little

susceptible of dilatation, a tube may have to be worn permanently
after tracheotomy. Schrotter has devised laryngeal dilators to be
inserted at first by the surgeon and later by tlie patient. These are
left in position as long as the patient can endure them, using sizes
of increasing calibre. They are used daily to increase the lumen of
the laryngeal aperture, taking from six to eighteen months to effect
a permanent dilatation.



CHAPTEE XLIII.

DISEASES OF THE LARYNX, CONCLUDED.

Tumors.

Foe convenience of description, tumors of the larynx are con-

sidered under two main headings,—"Innocent" and "Malignant'"

tumors.

Innocent Tumors.

Benign, or non-malignant, tumors of the larynx arise as the

result of various kinds of irritation,—such as inordinate use of the

voice, great exposure to cold and wet weather, inhalation of air con-

taining much dust, especially of a metallic nature, etc.

PAPILLOMATA.

Papillomata are more common than any other form of tumors

of the larynx (Plate VIII). They present widely-dilfering variations in

size and physical appearances. They may be white or a light-red color,

and the size of a bean or less, sessile and rough, single or multiple.

Others resemble gray warts, springing from the vocal cord like little

cones. These are most common in adult life. Children or young

people are often subject to laryngeal papillomata, which assume a

multiple form comparable to the raspberry or miniature cauliflower.

They are rapidly regenerated after being removed. Indeed, all of

these varieties may recur; but they may be very slow in returning, or

they may not be reproduced at all.

Papillomata develop, not only on the vocal cords, but on the

ventricular bands, and on the aryepiglottic folds, and they may attain

to such numbers or size as to occlude a view of the cords, interfere

with respiration, and stifle the voice. A guarded prognosis must be

given Avhen a papillomatous growth is found on one side and above

the cord, or upon its margin in elderly people, since it is suggestive

of laryngeal cancer.

FIBROMATA.

Fibromata usually develop near the anterior extremity of the

vocal cord (Plate VIII). These tumors vary from a gray to a deep-
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PLATE VIII.

Figure 22.—Syphilitic infiltration of the arytenoid cartilages and the right

vocal cord; gummata of the right half of the epiglottis.

FiGUBE 23.—Tertiary syphilitic ulceration of the epiglottis and the right aryt-

enoid cartilage; great thickening and congestion of the eijiglottis and of the aryt-

enoid cartilages.

FiGUEE 24.—Pachj'dermia laryngis; the growth springing from the posterior

portion of the left vocal cord, causing a corresponding depression in the right cord.

FiGTJEE 25.—Pachydermia of the larynx; twin tumors springing from the poste-

rior portions of the vocal cords; the convex surface of the left growth fits into a

corresponding depression in the right.

FiGUEE 26.—Pachydermia laryngis located in the interaiytenoid space.

FiGTJBE 27.—Papilloma growing from the anterior portion of the right vocal

cord, preventing close approximation of the cords in voice-production.

Figure 28.—Papilloma of the left vocal cord, presenting an appearance sug-

gestive of a raspberry.

Figure 29.—Multiple papilloma of the larynx completely covering the vocal

cords.

Figure 30.—Fibroma of the right vocal cord producing hoarseness and, finally,

aphonia.

Figure 31.—Carcinoma of the larynx, ulceration and necrosis of the left aryt-

enoid cartilage, and paralysis of the left vocal cord.

Figure 32.—Unilateral paralysis of the adductors of the left voeal cord, as seen

during an effort at voice-production.

Figure 33.—Unilateral paralysis of the left abductor, as seen in forced inspira-

tion. The left cord is in the cadaveric position.
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red color^ and they may be attached by a broad base or by pedicles.

They are generally solitary, and joresent a smooth surface, but Avhen

a large size is attained they may become lobulated. Their size varies

from that of a small pin-head to a pea, or, indeed, they may fill the

larynx; but such an enormous development is seldom seen. When
touched Avith an instrument they impart the feeling of a firm, dense
tissue. Their removal is followed by more satisfactory results than
obtain after operations on other tumors of the larynx, for they do
not often reappear.

PACHYDEHMIA LAKYNGIS.

Virchow and Frankel were among the first to describe a thick-
ening of the mucous membrane covering the free edges of the vocal
cords and lining the interarytenoid space, and especially in the region
of the vocal processes (Plate -VIII).

Pathology.—There is a great increase in the thickness of the
epithelium, and in the number of papiUjE, and horny changes in the
outer cells. The tendency is to the formation of oval tumors, and
when they occur on the vocal cords there are frequently two seated
opposite each other. In this case the apex of one fits into a depres-
sion m Its fellow. The interarytenoid pachydermia is not so often
seen as the growths upon the cords. The color is whitish gray or
possibly pink.

Etiology.—Pachydermia is found more often in middle-ao-ed
men than m women, and they are probably caused by excessive use
of the voice, tobacco, and alcohol.

Symptomatology.-There are huskiness of the voice, sensationsakm to a foreign body, possibly dull aching, and even labored breath-
ing and painful swallowing. The neoplasms may attain to so laro-e
a size as to suppress the voice. In such cases the tumors assume^a
pink' color.

Diagnosis—The symptoms are generally much less pronoimcedthan ;„ n,al,gnant disease. The interarytenoid growth is suggestiveof tubercular inHtration, but the latter is more clearly defined is ofa deeper-red color, and produces more disturbance than the formerMoreover pachydermia more often occurs in the form of symmetri a

'

or twn tumors on some part of the free margins of the ^0^ 0^
'

The un, lateral form of this tumor, known as singer's n«l", mH tbe mistaken for a fibroma. Paehyderu™ is found most f , '„ t
y'
on
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the posterior portions of tlie vocal cords, while cancer occurs on the
anterior parts generally.

Prognosis.—The outlook is favorable to life, but unfavorable in
respect to the voice, when the growths occur on the vocal cords.

When they are situated in the interarytenoid space the vocal func-
tions may not show impairment.

Treatment.—Measures should be first addressed to the correction

of any catarrhal conditions that may be present, along the lines already

laid down in the previous pages. In addition to local treatment, potas-

sium iodide should be administered in moderate doses. When the

voice is affected, strong astringents, such as a 10-per-cent. solution of

silver nitrate, may be applied, or the electric cautery may be resorted

to. If the tumor is of sufficient size to permit grasping it with in-

struments, it should be crushed by the biting-forceps (Fig. 214).

In a discussion on this subject before the Twelfth International

Medical Congress in Moscow, August, 1897, Heryng spoke of the

operative treatment of the vocal cords affected by a pachydermatous

condition resulting from repeated attacks of catarrh. He remarked

that "it was not the beautiful pearly-white ' cords that produced the

finest voices, this pearly whiteness often being produced by numerous

layers of thickened epithelium. Some of the best singers had dis-

tinctly red, catarrhal-looking vocal cords; for example, Jeau de

Eeszke's vocal cords were slightly red before, and very red after, sing-

ing. One should be in no hurry to treat a singer's larynx in any

radical way." He especially warned young laryngologists to be ex-

tremely careful in their dealings with singers. It is easy to under-

stand why pachydermia is frequent among them. They are exposed

by the nature of their calling to frequent catarrhal attacks; they are

prevented from obtaining proper treatment for each attack; they are

compelled to sing whether it prove detrimental to their voices or not;

and, although overindulgence in eating, drinking, and smoking are

destructive to singing voices, "nearly every singer smokes too much,

eats too much, and drinks (alcoholic beverages) too much. By these

means a slight catarrh or cold easily becomes chronic, and ])roceeds

to produce pachydermia." {Medicine, March, 1898.)

MISCELLANEOUS.

other very rare specimens of growths may be found in the larynx.

Polypoid excrescences, such as mucous polypi, or myxomata, some-

times make their appearance in the vicinity of the anterior com-
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raissure. They are attached by peduncles, and have a pale or red,

smooth surface. Occasionally the epiglottis is the seat of a cystic

tumor Avhich presents a regular, ronnded surface.

Vascular, fatty, and cartilaginous tumors are so very seldom met

with as to require a description in exhaustive, works only. The symp-

tomatology and treatment are the same for these as for laryngeal

tumors generally.

Symptomatology.—The symptoms are those characteristic of ob-

struction to respiration, phonation, and deglutition. Eespiration is

not interfered with in the early history of a laryngeal growth unless it

is located in close |)roximity to the vocal bands or unless it is of rapid

growth, so as to attain a large size and materially encroach upon the

lumen of the respiratory space. With the increase in the bulk of the

tumor, difficulty in respiration increases until it may end in asphyxia,

unless relief is afforded. The voice may not be impaired if the tumor

is situated sufficiently above the vocal cords to prevent any embarrass-

ment of their vibrations. Should the growth be located on one of the

vocal cords it acts like a damper, impeding the movements of the

cord in response to the column of air, and, if it rest between the

cords, it prevents their approximation and not only causes dysphonia,

or difficulty in the production of the voice, but it changes its quality

and interferes with respiration. The vocal bands then cannot be

normally approximated, and the breathing-space between the cords is

lessened in degree, according to the size and shape of the growths.

Difficulty in swallowing occurs as a result of the location of the tumor
where it prevents closure and perfect coaptation of the epiglottis over

the entrance to the larynx. If it is seated upon the posterior surface

of the epiglottis, as it presents in the laryngeal mirror, the same effect

may be produced. Cough may or may not be a symptom, but it may
be present as a result of the inability to evacuate easily the accumula-
tions of mucus, which then act like a foreign body, or in case the
tumor is of such a kind as to vibrate in the currents of air and thus
produce a tickling or cough-provoking irritation. Patients with be-
nign tumors seldom complain of suffering pain.

Prognosis.—So far as the question of life is concerned, one is able
to give a favorable prognosis in the case of an innocent laryngeal
neoplasm. Should the growth reach such proportions as to render
death imminent by asphyxia, tracheotomy will avert a fatal termina-
tion. If the tumor be not removed by an endolarvngeal operation
thyrotomy may be resorted to, although the effect on the voice is
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better in endolaryngeal operations, more especially when the tumors
are readily accessible and pedunculated. As has been already re-
marked, there is a strong tendency to regeneration of the growths
after operations for the removal of papillomata.

Treatment.—There are numerous methods for the removal of
tumors of the larynx. Forceps, knives, and curettes (Fig. 21-1) have
been devised for this purpose. Snares, the galvanocautery, and caus-
tics are in general use to effect the same results.

When the growths have not attained a considerable size and are

not easily engaged in an instrument, chemical caustics are applicable.

Before any operative procedure the. interior of the larynx should be
an;T?sthetized with a 20-per-cent. solution of cocaine. Chromic acid,

preferred by Jarvis, is fused into a bead of proper size and shape on

Fig. 214.—Tobold's set of si.K forceps, knives, etc.

the flexible applicator (Fig. 71) and accurately applied to tlie surface

of the growth. Silver nitrate can be similarly employed, fused in the

same manner on the platinum-wire loop of the applicator.

In making applications of caustics, or in manipidating any in-

struments in the larynx, the operation is done by the aid of the laryn-

geal mirror, so that every movement and the relations of all the parts

can be closely watched. It must not be forgotten that the movements

of tlie instruments in the larynx are directly opposite to the move-

ments as seen in the mirror, everything being reversed. The utmost

care must be exercised, or injury will be inflicted on the surrounding

tissues that will be, perhaps, far more serious than the original trouble.

Lennox Browne prefers the snare for the removal of growths.

Dundas Grant has devised guarded cutting-forceps that take as firm
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a grip upon the tumor as Mackenzie's instruments. Much care must

be°exercisecl that a tumor once severed from its attachment does not

drop back into the larynx as it is being removed. Evulsion of laryn-

geal tumors is preferred by some operators. For this purpose the

strong forceps of Mackenzie afford a firm grip upon the growths (Figs.

199 and 215). These instruments are used without great difficulty if

the larynx is properly antesthetized. This is accomplished if the co-

caine solution is applied two or three times at intervals of five min-

utes. The benumbing effect of cocaine in the larynx is very transi-

tory, not extending over ten minutes, so that operative measures must

not be prolonged without renewed anaesthesia.

When operating in the larynx, one ought always to have his

Fig. 215.—Mackenzie's antero-posterior laryngeal forceps.

tracheotomy instruments at hand, for instances have occurred in

which spasm of the glottis has immediately followed the procedure,

necessitating opening the larynx to prevent a fatal suffocation.

Ephraim Cutter was the first to perform laryngotomy for the
removal of a laryngeal tumor. This must sometimes be done when
the growth cannot be extracted in the usual way. An incision is made
into the angle of the thyroid cartilage, the tumor removed, and the
wound closed.

Malignant Tumors.

Malignant growths of the larynx are not uncommon. They may
he classed as carcinomata and sarcomata.
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CAECINOMATA.

These are commonly known as cancers (Plate VIII), and are, by
far, the most frequent of malignant growths in this locality. Bos-
worth reported, as a result of a collective investigation of the subject
that, out of three hundred and thirty-four published cases of malig'
nant growths, two hundred and four were cancers and one hundred
and thirty were sarcomata.

There is considerable variation in the nomenclature of this sub-
ject.^ Browne treats of cancer under two headings: "Epithelioma"
and "Alveolar Epithelioma" (adenoid, scirrhoiTs, or encephaloid can-
cer). These growths may occur as primary diseases of the larynx or
they may result from an extension to this organ from adjacent tissues.

^

Pathology.—The existence of epithehoma cannot be determined
positively by the mere evidence of a microscopic examination that
there is a proliferation of epithelium and cell-nests. It is settled that
the process is of a malignant character only when the epitheUal pro-
liferating process invades the underlying connective tissue, and its

infiltrating nature is established. The disease more often originates

on the ventricular bands than on the vocal cords. In the early stage

of cancer the tissues present an hypersernic and indurated appearance,

which gradually extends to the surrounding structures. The thick-

ening increases irregularly until a more or less well-defined tumor
results; the enveloping membrane softens, breaks down, and the stage

of ulceration is established, with its wide-spread destruction of the

parts involved. Excision of a deep portion of the growth may be

made for a microscopic examination.

Etiology.—Heredity is an important etiological factor, and any

occupation or habit that excites a constant irritation of the tissues,

according to Virchow, may result in converting an innocent neoplasm

into a malignant growth. Cancers usually do not occur before the

fortieth year.

Symptomatology.—The effect upon speech and articulation will

depend upon the situation of the tumor. If it belong to the intrinsic

form,—that is, if it attack the subglottic space, the vocal cords, the

ventricles, or the ventricular bands,—the voice is more or less seriously

affected. Should the growth be limited to the arytenoid cartilages,

the sinus pyriformis, the aryepiglottic folds, or the epiglottis, thus

constituting an extrinsic laryngeal neoplasm, the voice may not be

markedly changed. When infiltration extends to include the laryngeal

muscles, interfering with their functions, the voice is altered accord-
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ing to the muscles affected. Hoarseness may exist from near the be-

ginning of the growth, and later the voice may be entirely lost.

In the intrinsic form not only the voice, but respiration, is em-

barrassed. Cough may not be present until ulceration has occurred,

when a purulent expectoration occurs. In deep erosions, necrotic

tissue stained with blood and characterized by a very offensive odor

appears in the sputa. In the final periods of the disease difficult deg-

lutition is present, especially in the extrinsic variety of tumor.

Pain, the label of malignant growths, is an invariable symptom.

It is likely to radiate through the neck into the pharynx, and, as

occurs in tuberculosis of the larynx, it extends to the ears. So con-

stant and conspicuous a symptom is the involvement of the ears in

pain that von Ziemssen considered it pathognomonic of laryngeal

cancer. The general appearance of the patient after a long duration

of the disease corresponds to the condition called by that classic

alliterative term "cancerous cachexia."

Inspection shows the location of the growth. At an early date

only a thickened or nodular condition of the mucosa may appear, of

a gray or deep-red color. When the epithelium is desquamated and
the ulcerative process is established, a granular proliferation of the
tissues springs up about the border of the erosion. Fungoid growths
are seen sprouting from the surface of the ulcer, only to succumb
to the necrotic process later. As the disease advances the destructive
process becomes so great as to cause abscesses; the cartilages are at-

tacked, and portions of necrosed cartilage are loosened and expecto-
rated; haemorrhages occur; the breath is foul; the larynx becomes
constricted, and, unless surgical interference he resorted to, death
ensues.

Diagnosis.—Laryngeal cancer is not always easily distinguished
from other affections in which there is tumefaction or ulceration.
In chronic hypertrophic laryngitis and in pachydermia laryngis the
hyperasmia and thickening of the mucous membrane simulate the
early stage of cancer, but in the former diseases we will note the ab-
sence of pain, ulceration, infiltration of the cervical glands, and the
microscopical appearances. However, it should not be overlooked
that a microscopical examination of a section of a tumor may show
that the portion removed is non-malignant, while it does not prove
that the whole growth is benign.

The author could cite repeated instances in which many careful
microscopic examinations have been made by different bacteriolo-
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gists, when their conclusions were not borne out by the ultimate
clinical results. So frequently are the histological evidences, inter-

preted by the microscope, negative in character, it is all the more
incumbent on the clinician to exercise the utmost patience and skill,

in determining the differential diagnosis.

In this connection it is interesting to recur to the discussion on
this subject which took place at the meeting of the Twelfth Inter-

national Congress, at Moscow, in August, 1897. Chiari reported 70

cases of carcinoma laryngis occurring under his own observation.

Comparing the clinical with the microscopic diagnosis, he maintained

that, when the clinical evidences favored a diagnosis of cancer, a

negative microscopic examination was not to be considered; whereas,

positive microscopic evidences obtained by a thoKoughly competent

microscopist must outweigh clinical evidences to the contrary.

Hajek claims that intrinsic and extrinsic carcinomata of the lar-

ynx are to be put into two totally separate categories, the former being

much milder in its course than the latter, on account of the very

poor supply of lymphatics to the larynx. Carcinoma on the poste-

rior wall of the larynx is rare; when occurring at that situation it

is difficult to diagnose. Pachydermia, as a rule, occurs on the poste-

rior parts of the vocal cords, whereas cancer occurs on the anterior

portions. Pachydermia is almost always bilateral, but cancer is uni-

lateral. "The lazy, limited movement of the vocal cord, so much

spoken of in cancer, is hardly a trustworthy symptom, because it is

often absent in cancer and present in pachydermia. Much more

valuable is the fact that pachydermia appears, on laryngeal examina-

tion, to be a growth on the vocal cord, while a commencing carcinoma

does not appear as a growth at all, but rather as an indefinite thick-

ening of the cord itself, of which one cannot say where it begins and

a healthy cord ends." {Medicine, January, 1898.)

From papilloma, cancer may be distinguished by the facts that

these warty growths occur in early life, as a rule, while carcinoma is

usually found in persons past middle life. Papilloma is a more clearly

defined tumor, while cancer presents an irregular infiltration and

thickening. The cancerous cachexia and pain, also, are to be remem-

bered as characteristically distinguishing features. If the cancer be

extrinsic, enlargement of the lymphatic glands in the vicinity may be

found.

In tuberculosis of the larynx there are the characteristic cough,

pulmonary complication, history of consumption, lighter color, and
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less swelling of the tissues preceding ulceration. After ulceration

sets in it is not likely to erode the tissues as deeply as cancer does.

The absence of the bacillus of tuberculosis is only negative bacte-

riological evidence, for the author has watched the destructive process

do its deadly work through long, weary months to a fatal termination,

while various microscopes and bacteriologists utterly failed to dis-

cover a single bacillus.

From syphilis it is sometimes difficult to distinguish epithelioma,

especially from the gummatous stage of the former. Gummata, how-

ever, ulcerate early in most cases. The question is simplified if the

history be obtainable. Comparing the ulcerative stages of the two

diseases, it is not an easy problem to solve. 'Now comes the most

reliable test. If it be syphilis, the exhibition of the iodides will cause

a progressive clearing up of the symptoms, which, moreover, con-

tinues; while, in the case of cancer, although there may be a per-

ceptible improvement for a short time, this benefit is soon lost and
the patient retrogresses in spite of the iodides. But the syphilitic

increases in weight, and shows a general improvement as well as

marked mitigation of the local symptoms.

From innocent growths it may be exceedingly difficult to dif-

ferentiate cancer in its early history, but the manifestations of the
cancerous tumor are more pronounced than those of non-malignant
neoplasms. The pain, age of the subject, and the appearances of the
various tumors already described, taken with the history of the case,

will form a group of facts that will tend to the formation of a cor-
rect diagnosis.

Prognosis.—According to Mackenzie, the average, duration of
the encephaloid cancer of the larynx is three years. Browne gives
twelve months as the limit of life after removal of epithelioma. The
results of tracheotomy are more favorable than those of thyrectomy
or thyrotomy. No operation cures; starvation, hfemorrhage, or as-
phyxia ends life.

Treatment.—By certain methods of treatment life may be pro-
longed and rendered less torturesome. From a humanitarian point of
view, if it were justifiable under any hopeless circumstances to relieve
a fellow-being of his misery and despair by the merciful production of
euthanasia, cancer of the larynx is that case. Death constantly stare«
his victim m the face, and, what is worse, like the burning coal in
the eye of Cyclops, pain, in all its variations and refinements of
torture, converts the patient's Avorld into a chamber of horrors No
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words can depict the agonies of these coughing, choking, strangling

snflerers.

Local anaesthetics and anodynes mnst he added to detergents

and antiseptics. Sprays of cocaine and morphia in ethereal solutions

are indicated for the alleviation of pain. Aristol and iodoform may
be used in the same manner.

Chloroform and belladonna liniment may be employed for ex-

ternal applications. Steam-inhalations containing conium and ben-

zoin may prove grateful.

One should bear in mind that there is always a possibility of a

syphilitic taint, which would yield to specific treatment, and a trial

of the effects of sodium or potassium iodide shoxild be made.

Operative measures may relieve the immediate suffering from im-

pending suffocation, and may prolong life for several months. In

October, 1895, Roswell Park reported a case of total extirpation of

the larynx for epithelioma. Fourteen weeks after the operation the

patient presented himself at the clinic "the picture of health." Op-

erations within the larynx are deprecated by some authorities: Browne

and jSTewman. Galvanocauterization produces only temporary benefit.

Tracheotomy offers the greatest promise of relief from sufEocation and

may prolong life from two to four years.

Chiari^s best results have been obtained from an operation, laryn-

gofissure, when it is required to excise a vocal cord or false cord only.

"This method, which is not attended by danger, insures a good voice

and respiration, and it obviates the necessity of wearing a tube." It

is only for intrinsic carcinoma that partial or total resection should

be practiced. Krause maintains that tlie results from laryngofissure

are not often permanent, recurrence taking place some time later.

In fourteen of his cases treated by total extirpation of the larynx

there was but a single death. In these cases the new method was

employed in which the end of the trachea is stitched to the skin.

This closes the communication of the trachea with the throat by

stitching the mucous membrane, and by the use of tampons.

SARCOMATA.

These are very rare tumors of rapid growtli, and attain to a large

size. Their appearances differ widely, sometimes resembling fibromata

or papillomata. Only a microscopical examination can give a positive

diagnosis. They do "not kill as quickly as epithelioma does, but arc

destructive of life sooner or later. They should be removed by some
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of the methods ah-eady described for the extirpation of other tumors.

Max Toeplitz reports a case of chondrosarcoma cured by intralaryn-

geal operation.

FoBEiGN Bodies in the Laetnx.

During inspiration while eating or in the act of laughing for-

eign bodies are drawn near or into the larynx, where they find lodg-

ment. Lefferts reported a case in which a brass watch-ring became

imbedded so as to rest astride the aryteno-epiglottic fold and ventric-

ular band, where it remained four years.

Symptomatology.—The presence of any foreign body in the

larynx excites most violent coughing and symptoms of strangulation.

If the body is of such a size and contour as not to completely fill up
the lumen of the canal, breathing may proceed until the reflex spas-

modic efforts at dislodgment succeed in expelling the body. When
the entrance to the larynx or the glottis is completely obstructed, suf-

focation may take place before relief can be obtained, the patient
dying in a few minutes. Boluses of meat and other soft substances
that apply themselves closely to the inequalities of the cavity are the
most common causes of death from foreign bodies. But rough bodies
may set up such an inflammation before their extraction that oedema
of the larynx or pneumonia may result.

If the body is coughed up, considerable soreness and pain may be
experienced for a few days afterward. Small foreign particles some-
times remain for a long time in the larynx before being thrown out
by coughing or sneezing. They may give rise to an irritation that
leads to a serious lesion of the mucosa.

Treatment.—The finger can sometimes be made to reach and dis-
lodge the body if it is in the vicinity of the entrance to the larynx.
A common remedy is to slap the patient on the back of the shoulders
just as he makes an expiratory effort. Gravity may be brought into
play m case of a foreign body with some material weight The pa-
tient may be held with the feet upward and the head pendent while
expulsive efforts are made by the patient.

,.
Sharp-pointed articles penetrate the walls of the larynx suffi-

ciently to an-est their onward progress, and the coughing, "retchino-
and gaggmg serve to force them farther into the tissues All the
sensitive area should be treated to a 20-per-cent. solution of cocaine
and by the aid of a mirror the object should be located. Then the

33
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laryngeal forceps of Tobold (Fig. 214) or Mackenzie (Figs. 199 and

315) may be made to grasp and extract the offending invader.

If failure attend the attempt to extract the foreign substance,

and strangulation is impending, tracheotomy must be done without

delay. If proper instruments are not at command, a pocket-knife

will do, and retracting hooks can be improvised with safety-pins,

hair-pins, or the like until sufficient conveniences can be supplied.



CHAPTER XLIV

LIFE-INSURANCE AFFECTED BY DISEASES OF THE EAR, NOSE,

AND THROAT.

Theee are certain diseases of tlie ear, nose, and throat that would

unqiiestionably deter any competent examiner for life-insurance from
accepting risks in which they were involved. Such diseases, for exam-

ple, are lupus, carcinoma, cholesteatoma, and tuberculosis. Tertiary

syphilis, especially when the middle ear or the larynx is invaded,

would be a valid cause for rejection of a candidate for life-insurance.

This disease, on the one hand, may invade the labyrinth and even the
more vital structures in the cranial* cavity, or, on the other, its ex-

istence in the larynx threatens the deeper tissues, endangering life

by strangulation from an exfoliated necrosed cartilage or by a final

stricture of the larynx.

There are other diseases in respect to which there may be an
honest difference of opinion as to their vitiating effect upon the ap-
plication for insurance, and it is more particularly such as require a
special knowledge and practical experience that we will consider.

The external ear is occasionally the seat of pathological condi-
tions that are apparently innocent in their incipiency, although they
pursue a steady course to the development of a malignant disease with
a fatal termination. A person may complain of nothing extraordinary
relative to the ear beyond insignificant sensations of uneasiness and
itching at some point which is slightly more prominent than the sur-
rounding surface. Close examination may reveal a little thickening
of the integument, possibly an abrasion produced by scratching
These points are easily overlooked by one who is not alert to the fact
that lupus and carcinoma have their beginnings in such unsuspicious
symptoms. Moreover, the patient's habit of scratching a given point
and_ the resulting irritation may, according to Virchow, convert
benign neoplasm into a malignant growth.

_

We may pass over the subject of acute inflammatory conditions
since no examiner would be expected to accept such risks

The effect of a chronic dry catarrhal inflammation of the middleear on life-insurance is a question of considerable interest. Experiencehas demonstrated that persons who are afflicted with such a disease

(515)

a
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generall,y enjoy imnnmity from acute inflammatory attacks, and from

suppurating processes in the middle ear. We very rarely observe a

case in which an acute inflammatory action or a suppurating process

supervenes upon a chronic non-suppurative inflammation of long

standing. But another important question relates to the possibility

of life being shortened, not by the disease itself, but by accidents that

are rendered more liable to occur by reason of the impaired hearing

which the disease produces. Occasionally it happens that a person

is run over by cars or other vehicles in consequence of an inability

to hear their approach. There can be no sincere difEerence of opinion

with respect to the greater liability to injury or death from such

causes among those who suffer from a high degree of deafness; but

many of this class are gifted with a compensating acuteness of vision

and a quick, high order of intelligence which counterbalance their

hearing-defect to a large extent. .
It is evident, then, that the ex-

aminer should estimate, not only the amount of impaired hearing,

but should also take into acconnt the keenness of sight and the in-

telligent alertness of the person. If he be dull mentally, slow to see.,

think, and act, he may be expected to become the easy victim of a

careless driver or engineer; but if he possess an active muscular sys-

tem well under the control of a vigorous mind, supplemented by nor-

mal vision, he may be relied upon as being quite capable of taking

care of himself.

Furthermore, a distinction must be made between the hyper-

trophic or secretive form of dry catarrh of the middle ear, and the

adhesive or sclerotic form. Although the former may be but a pre-

cursor of the latter, in itself it is a much milder disease and is sus-

ceptible of far more brilliant results from treatment. One may have

the first, or milder, form for many years without suffering the ex-

tinction 'of a large proportion of his hearing; but sclerosis causes a

great loss of the hearing power.

Chronic suppurative inflammation of the middle ear m an ap-

plicant for life-insurance, aside from the resulting deafness, is a

subject that cannot be lightly passed over. Examiners appear to ex-

ercise especial care in such cases. The author has observed repeatedly

that life-insurance examiners have insisted that persons with dis-

charging ears must have the suppuration cured before their applica-

tions would be accepted. At the present time a patient has just

complied -with an insurance examiner's requirement that he present a

statement from the writer certifying that the suppuration of his mid-
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die ear had been cured, notwithstanding the fact that it had ceased

a year ago, and the ear had remained well ever since.

In another instance an examiner refused to accept an applicant

for hfe-insiirance because he had a chronic suppuration of the middle

ear, but stated that the application would be favorably acted upon if

the ear were cured. Examination revealed granulations, necrosed

ossicles, and carious tympanic walls, causing a foul discharge. The

writer removed the granulations and ossicles and curetted the carious

bone; a cure resulted and the patient secured his insurance-policy.

That the insurance examiner's judgment was sound is evidenced by

the fact that such cases tend strongly toward mastoid involvement,

and that the patient still remains well after the lapse of six years.

These instances are fair examples of the. care and intelligence mani-

fested by the medical examiners in protecting their companies against

loss.

On account of the vast possibilities of damage from suppuration

of the middle ear it becomes a matter of the highest importance to

the insurance companies. While the disease is easily curable if

treated properly in its early stages, if neglected it not only jeopards

the general health, but imperils life itself. The mucous membrane
lining the tympanic cavity, which is the structure inflamed, serves

the double purpose of a mucous lining of this cavity and also of a peri-

osteum. Therefore, it is so closely related to the bone that the latter

is prone to become involved in the inflammatory process. The pneu-
matic spaces of the mastoid process are lined by mucous membrane,
which is a continuation of the membrane lining the middle ear;

hence by continuity the inflammation extends from the tympanic
attic through the aditus ad antrum into the mastoid antrum and cells.

It is probable, in view of the relations of these cavities to each other,
that Avhenever there is pus in the middle ear there is pus in the mastoid
antrum also.

Having in mind the conditions just described, it is not difficult to
comprehend the far-reaching consequences of a suppurative inflam-
mation of the middle ear and the mastoid process. The pus, break-
ing through the confines of the softened bone upward through the
roof of the tympanic cavity, reaches the middle cranial fossa, pro-
ducing a subdural or cerebral abscess or meningitis; breaking forward
it forms a retropharyngeal abscess, which may break suddenly into
the pharynx and fill the larynx with pus, producing strangulation:
breaking downward it may burrow beneath the deeper layer of the
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muscles of the neck until it reaches the thoracic cavity; breaking
backward from the mastoid cells, the pus empties into the posterior
cranial fossa or into the lateral sinus. In the latter event pyaemia
and phlebitis and thrombosis of the sinus may result. Without prompt
and skillful surgical interference the fatal character of these condi-

tions need not be dwelt upon.

That it is well worth the while for medical examiners for life-

insurance companies to attach sufficient importance to diseases of the

ear is aptly illustrated by the experience of J. Morrison Eay {The

Laryngoscope, August, 1897), who reported that out of 350 ear cases

treated during the preceding year there were 6 fatal cases following

suppuration of the middle ear.

Diseases of the nose do not often prove fatal. Lupus, syphilis,

and tuberculosis of this member are generally secondary to the oc-

currence of these diseases in other locations. Carcinoma and sar-

coma are rare in this part of the economy, and the examiner is not

very likely to find causes here for the rejection of an applicant, un-

less they are merely associated with the same causes in adjacent

structures. However, one should be slow to accept an applicant who

has a purulent discharge from his nose while such discharge con-

tinues, since it might be the result of a purulent inflammation of the

ethmoid cells or the frontal sinuses, which are in close relation to

the meninges of the brain; or it might indicate empysema of the

maxillary antrum.

If an applicant be subject to frequently-recurring attacks of sore

throat, especially every spring and fall, it should suggest rheumatic

sore throat, and a possible rheumatic heart affection. The throat

ought to be inspected for tubercular, syphilitic, or cancerous lesions;

and one should not forget that the ravages of syphilis in the throat

may reach an appalling extent without the patient complaining much

of pain, and that the tonsils are sometimes the portal of entrance of

tubercle bacilli into the system.

The larynx is often the seat of tubercular manifestations, but

these are so often secondary to pulmonary infection that they are quite

likely to be suggested by an examination of the lungs. But one must

not be thrown off his guard by this fact, for instances of primary

laryngeal tuberculosis are not infrequent, and the larynx should be

examined in every case in which hoarseness, difficulty of deglutition,

and soreness in the region of the throat are found. The existence of

tumefaction or ulceration in the larynx is sufficient cause for either
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rejecting the applicant or for holding his application without action

until the abnormal condition is corrected or shown to be innocent

beyond a reasonable doubt. A course of the iodides may demonstrate

that the lesion is syphilitic and in a curable stage, or it may reveal a

tubercular or carcinomatous incurable disease. Even in this test

one may be easily deceived unless he remembers that carcinoma may

improve temporarily under the iodides; but the improvement is transi-

tory only, and is lost as the case progresses, while in syphilis the

benefit remains and increases with a marked betterment of the general

health.

There is a common belief among those who are not well read in

medical matters that the existence of a catarrhal condition of the

upper respiratory tract is necessarily a forerunner of grave lung le-

sions. This fallacious notion is propagated with cunning zeal by the

advertising medical charlatans for commercial reasons. The sug-

gestiveness and plausibility of the idea render its exploitation an easy

and profitable source of practice. They find the public mind ready

to accept the belief that a catarrh of the nose and throat is almost

certain to eventuate in consumption of the lungs.

There is enough of the element of truth in such notions to be

useful to the honorable practitioner, and to be susceptible of gross

abuse at the hands of the mountebank. Certainly there is more likeli-

hood of a bronchitis or pneumonia occurring in a person of a pro-

nounced catarrhal type than in one who "never takes cold." So, too,

there is more liability of finding a rheumatic lesion of the heart in

one who is subject to attacks of rheumatic laryngitis or pharyngitis.

Indeed, there are subjects in whom a severe attack of pharyngitis or

laryngitis almost invariably either terminates in bronchitis or evinces

a very strong tendency to do so. A uric-acid diathesis should be
looked for and corrected if found in applicants for life-insurance.

Inquiries ought to be made with reference to their being subject to

even slight onsets of rheumatism, neuralgia, migraine, sore throat, or
symptoms of gout. The possibility of the development of angina
pectoris should not be overlooked, since it is the result of uricacid-
ffimia; and, besides the aids already suggested as afforded by the con-
dition of the upper respiratory tract, the examiner should be in-
fluenced by the evidence of hay fever and asthma, which are distinctly
neuropathic diseases of a gouty origin.





APPENDIX.

REMEDIES.

Speays.

Lavolin: a liquefied vaselin with-

out color, taste, odor, or irritating

properties.

Benzoinol: a product similar to

lavolin, with the addition of benzoin.

Camphor-menthol, pure: the liquid

product resulting from bringing to-

gether equal parts of camphor-gum
and menthol crystals without heat
(C,oH,sO).

Micrazotol contains boroglycerid,
-eucalyptol, thymol, resorcin, menthol,
and benzoic acid. (Acid reaction.)

Listerin contains tlie essential anti-

septic constituents of thyme, eucalyp-
tus, baptisia, gaultheria, and mentha
am-ensis in combination. Each flui-

drachm also contains two grains of re-

fined and purified benzoboric acid.

Pasteurin contains the active prin-
ciples of cassia zelanicum (Lauracew),
eucalyptus (Myrtacew), gaultheria
{Ericacew), menthol combined with
boroglycerid, and 0.3 per cent, of
formaldehyd. (Acid reaction.)

Fonnolid contains formaldehyd, ace-
tanilid, boroglycerid, benzoborate of
sodium, eucalyptol, thymol, menthol,
oil of gaultheria, witch-hazel, and
alcohol. (Acid reaction.)

Borolyptol consists of 5 per cent,
•of acetoboroglycerid, 2 per cent, of
formaldehyd, in combination with the
active antiseptic constituent of pinus
pumilio, eucalyptus, myrrh, storax,
and benzoin. (Acid reaction.)

Glycothymolin contains sodium,
boric acid, benzoin, salicylic acid,
eucalyi)tol. tliymolin, mentliol, and
pine. (Alkaline reaction.)

Camphor-mentholis, 3 per cent.

Lavolinis, 97 per cent.—M.

Camphor-mentholis, 5 per cent.

Lavolinis, 95 per cent.—M.

Camphor-mentholis, 10 per cent.

Lavolinis, 90 per cent.—M.

IJ Olei cubebae, 4 per cent.

Benzoinolis, 96 per cent.—M.

Camphor-mentholis, 10 per cent.

Olei cubebse, 90 per cent.—M.

Eucalyptolis, 3 per cent.

Olei picis liquidae, 3 per cent.

Lavolinis, 94 per cent.—M.
—M. R. Bkown.

Salolis, 4 per cent.

Mentholis, 4 per cent.

Lavolinis, 92 per cent.—M.

Olei eucalypti, 1 per cent.

Thymolis, 1 per cent.

Mentholis, 3 per cent.

Olei gaultherioe, 1 per cent.

Lavolinis, 94 per cent.—M.

IJ Calendulas, 5 per cent.

Hamamelidis, 5 per cent.

Lavolinis, 90 per cent.—M.
Prepared from the flowers of calen-

dula and the leaves of hamamelis by
percolation (Truax, Greene & Com-
pany).

Thymolis, gr. x.

Eucalyptolis, gr. xx.
Mentliolis, gr. xxx.
Olei cubebfE, gr. xl.

Benzoinolis, §iv.

Olei rosce, q. s.—M.—0. B. Douglas.

Ti. Eucalyptolio, 4 per cent.
Benzoinolis, 90 per cent.—M.

(521)
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Mentholis, 3 per cent.
Lavolinis, 97 per cent.—M.

Olei pini sylvestris, 4 per cent.
Benzoinolis, 96 per cent.—M.

IJ lodini,

Acidi carbolici, of each, gr. ij.

Benzoinolis, gj.—M.

lodoformi, gr. ij.

Benzoinolis, Sj-—M.

IJ Olei pini sylvestris, min. xxx.
Olei eucalypti, 3j.

Olei gaultherise, min. xxx.
Camplior-nientholis, 3j.

Terebinthinae Canadensis, 3j.

Tincturse benzoini, q. s. ad Siv.—M.

IJ lodini, gr. xx.
Acidi carbolici, gr. xij.

Camphor-mentholis, 3j.

Lavolinis, q. s. ad giv.—M.

IJ Calendulse, 4 per cent.

Haniamelidis, 8 per cent.

Pini strobi, 8 per cent.

Lavolinis, 80 per cent.—M.
Infusion of the flowers of calendula

and the leaves of hamanielis with lav-

olin.

IJ Salolis, 3 per cent.

Olei gaultherise, 4 per cent.

Thymolis, 3 per cent.

Benzoinolis, 90 per cent.-—M.

IJ Aristolis, 10 per cent.

Mentholis, 3 per cent.

Benzoinolis, 87 per cent.—M.

IJ Aristolis, 5 per cent.

Mentholis, 8 per cent.

Benzoinolis, 87 per cent.—M.

IJ Creasoti, 4 per cent.

Acidi carbolici, 3 per cent.

Olei picis Hquida;, 3 per cent.

Olei gaultheria?, 4 per cent.

Benzoinolis, 86 per cent.—M.

IJ Acidi borici,

Sodii bicarbonatis,

Sodii chloridi, of each, 3ij.

Glycerini, 3iii.

Aquse rosse, Siv.

Aqufe, q. s. ad 0].

M. Filter.

REMEDIES.

IJ Camphor-mentholis, 3 per cent.
Olei pini sylvestris, 2 per cent.
Eucalyptolis, 1 per cent.
Benzoinolis, 94 per cent.—M.

IJ Sodii chloridi, 3j.

Sodii phosphatis, gr. ij.

Sodii sulphatis, gr. xij.

Potassii sulphatis, gr. ij.

Potassii chloridi,

Potassii phosphatis, of each, gr. iij.

Mentholis, gr. j.

Glycerini, 3iij.

Aquae, q. s. ad Oj.—M.

IJ Acidi tannici, gr. xl.

Acidi gallici, gr. xx.
Sodii bicarbonatis, 3ss.

AquBB, Oj.—M. —Sajous.

IJ Sodii chloridi,

Sodii bicarbonatis,

Sodii biboratis, of each, 3j.

Aquse, Oj.—M.

IJ Sodii biboratis,

Sodii bicarbonatis, of each, 3ij.

Acidi carbolici, gr. xlviij.

Glycerini, Siiiss.

Aquae, q. s. ad Oj.—M.
(Dobeli's solution.)

IJ Sodii biboratis,

Sodii bicarbonatis, of each, Bj.

Sodii benzoatis,

Sodii salicylatis, of each, gr. xx.
Eucalyptolis,

Thymolis, of each, gr. x.

Mentholis, gr. v.

Olei gaultherise, gtt. vj.

Glycerini, oviiiss.

Alcoholis, Bij.

Aquse, q. s. ad Oxvj.—M.
(Seiler's solution.)

'

IJ Acidi carbolici, gr. xx.

Sodii boratis, 3j.

Sodii bicarbonatis, 3j.

Glycerini,

Aquae rosse, of each, Sj.

Aquse, q. s. ad Oj.—M.
—Leffert

IJ Zinci sulphatis, gr. xv.

Thymolis, gr. Vj.

Alcoholis,

Glycerini, of each, 3iss.

Aquse menthae piperitas, 5x.—M.
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Pulveris aluminis, gr. v-xxx.

Aqure, gj.-r-M.

—J. SOLIS-COHEN.

Antinosinse, gr. v.

Aqute, 5j.—M.

Antipyrinse, gr. xv.

Aqute, 5j-—^M.

Aristolis, 5-10 per cent,

^theris, 95-90 per cent.

M. Signa: Spray for tulerculous

ulcers.

Morphia sulphatis, gr. iv.

Aeidi tannici,

Acidi carboliei, of each, gr. xxx.

Aqute destillatse, of each, Sss.

M. Signa: Spray for tubercular

ulcers.

Sodii horatis, gr. v.

Aquse rosse, 5j-—M.

Steam-inhalations.

Infusion of opium, 3i-0j.

Infusion of belladonna, 3i-0j.

Infusion of hyoscyamus, 3i-0j.

Infusion of conium, 3i-0j.

Compound tincture of benzoin, a
teaspoonful to the pint of hot water.

Pure camphor-menthol, gtt. x to the
pint.

Glycerinum acidum carbolicum, a
teaspoonful to the pint.

IJ Glycerini, 5j.

Aquse calcisj giij.

M. Signa: Use in a steam-atom-
izer.

Ijt Acidi carboliei,

Zinci sulphocarbolatis, of each, Si.
Glycerini, gj.

AqujB, q. s. ad Siv.
M. Signa: Use in a steam-atom-

izer.

Antiseptic and Astringent
Solutions, etc.

IJ Acidi borici, gr. xx.

Aquse roste, Sj.—M.
(For the ear.)

Ijj Acidi borici, gr. x.

Aquse destillatse, Sj.—^M.

(For the eye.)

IJ Zinci sulphatis, gr. ij.

Acidi borici, gr. x.

Aquse destillatse, 5j-—^M.

(For the eye.)

IJ Zinci sulphatis, gr. viij.

Acidi carboliei, gr. viij.

Glycerini, 3j.

Aquae, gij-—M.
(Ear-lotion.)

IJ Acidi borici, gr. xx.

Alcoholis, M.
(For the ear when granulations are

present.

)

IJ Sodii bicarbonatis, gr. xx.

Glycerini, 3ij.

Aquse, 3vj.

M. Signa: Use (warm) in the ear

to soften cerumen.

IJ Acidi borici, gr. xv.

Aquse rosse, Sj.—M.

IJ lodoformi, 20 per cent.

Alcoholis, 80 per cent.—M.

Hydrargyri bicliloridi, q. s. ad 1-

5000 in aquam.

IJ Hydrargyri bicliloridi, gr. j.

Aquse cinnamomi, gx.

M. Filter.

IJ- Hydrargyri cliloridi corrosivi, 3j.

Acidi tai'tarici, 3v.

Aqu£E, q. s. ad §iv.

M. Signa: Ounce ss ad Oj aquse

(1 to 1000).

IJ Hydrargyri chloridi corrosivi,

Sodii chloridi, of each, 3j.

Aquse, q. s. ad Bj-

M. Signa: Drachm j ad Oj aquse
(1 to 1000).
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IJ Hydrargyri chloridi corrosivi, 3j.
Ammonii chloridi, gr. xxxij.
Aquae, q. s. ad 3j.
M. Signa: Drachm j ad Oi aqute

(1 to 1000).

Acidi carbolici, 3vj.

Aquffi, q. s. ad Oj.—M.

IJ Acidi carbolici, 5j.

Olei olivae, 3x.

M. Signa: Carbolized oil.

Hydrozone: a SO-volmne dioxide
(peroxide) of hydrogen; HoO,.

Glyeozone, a chemically-pure, anhy-
drous glycerin saturated with ozone-
gas at 0° C. ; powerful non-toxic,
non-irritating germicide.

IJ Creolinis, 5j.

Signa: Drachm i-vj ad Oj aquae.

—

ESMAECH.

Acidi boriei, 3iv.

Aquae destillatae, Oj.

M. Signa: Saturated solution.

B Potassii permanganatis, 3ij.

AquEB, Oj.—M.

Acidi salicylici, 3ss.

Boraeis, gr. xx.
Aquae, Oj.—M.
(For ozaena.)

Aluminis, 3j.

Acidi carbolici, gr. viij.

Glycerini, §j.

Aquae destillatae, §vij.

M. Filter.

IJ Potassii chloratis, 3j.

Aquae cinnamomi, Sviij.

M. Filter.

Potassii chloratis, 3j.

Extracti hamamcliclis, 3j.

Aquae destillatae, Sv.

M. Filter.

Tincturre ferri chloridi, 5j-

Glycerini, 5j.

Aquae destillatae, ^x].

M. Filter.

Sodii bicarbonatis, 1 per cent.
Aquae, 99 per cent.
M. Signa: Use for boiling instru-

ments (to prevent corrosion).

3. Acidi carbolici, 5 per cent.
Aquae, 95 per cent.
M. Solution for disinfecting instru-

ments.

Gaegles.

IJ Boraeis, 3ij.

Acidi carbolici, gr. xvj.
Glycerini, 3ij.

Aquas rosae, q. s. ad Sviij.—M.

Aluminis exsicc, 3j.

Aquae rosae, Sviij.^—M.

Aluminis,
Potassii bromidi, of each, 4 per

cent.

Aquae, 92 per cent.

M. Signa : Gargle.

IJ Potassii chloratis, 3iv.

Or
Potassii bromidi, 3iv.

Dissolve in a pint of pure water and
gargle.

Boraeis.

Potassii chloratis, of each, 3iv.

Potassii carbonatis, 3vj.

Sodii chloridi, §ij.

Aquae, q. s. ad Oj.—M.

Solutions foe Injecting into the
Middle Eae Thequgh the Eu-
stachian Tube.

Pilocarpine hydrochlorate, 2-per-

cent, solution.

Six or 8 drops to be injected

through the Eustachian catheter.

R Sodii bicarbonatis, gr. x.

AquiE, 3j-—^I-

Potassii iodidi gr. v.

Aquae, 5j-—M.
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B Camphor-mentholis, 3 per cent.

Lavolinis, 97 per cent.—M.

Pigments.

Acidi tannici, gr. x-xxx.

Acidi salicylici, gi'. v.

Glycerini, 3ij.

Aquse destillatte, 3vj.

—

;M.

Aluminis, gr. x.

Glycerini, 3ij.

AquEe destillatse, 3vj.—^M.

Zinci sulpliatis, gr. v.

Glycerini, 3ij.

AquEe destillatte, 3vj.—M.

Zinci eliloridi, gr. x-1.

Glycerini,

AquEe destillatse, of each, 3iv.—M.

Cupri siilphatis, gr. x.

Glycerini, 5ij.

Aqu£e destillatie, 3vj.—M.

R lodoformi, 3j.

Collodii, 3x.—M.
(lodoform-collodion.)

—KXJSTER.

R lodoformi, 3j.

.^Itheris, Sj-—M.
(lodoform-etlier.

)

R lodoformi, gr. xxx.
^Etheris, Jss.

Aqua; destillatse, q. s. ad Sj.—M.
(lodofonn-ether.) —^NUSSBAUM.

IJ Glycerini acidi carbolici. 3ij.

Glycerini acidi tannici, gij.—M.

R Acidi carbolici, 12 per cent.
Glycerini, 88 per cent.—M.

Glycerinum acidum tannicum.

B Olei eucalypti,
Acidi carbolici, of each, 5j.
Terebinthinse, Sviij.—M.

B Guaiacolis, Jss.

Glycerini, gss.—M.

Morphiae sulpliatis, gr. iv.

Acidi carbolici, gi". xxx.
Glycerini, 5j-—M.

Morphite sulphatis, gr. iv.

Acidi carbolici, gr. xxx.
Acidi tannici, er. xxx.
Glycerini, gj.—M.

R Argenti nitratis, gr. xl.

Aquae, 5j.—M.

Argenti nitratis, gr. x.

Aquae, gj.—M.

I^s Creasoti, 2 per cent.

Mentholis, 10 per cent.

Lavolinis, 88 per cent.

M. Signa: Apply to tubercular
ulcers.

Acetic acid, applied to tubercular
ulcers. At first it should be used in

a solution of 20 to 40 per cent., gradu-
ally increasing to 100 per cent.

Creasoti, gr. x.

Mentholis, 3j.

Lavolinis, §j.

M. Signa: Apply to tuberculous
ulcers.

Tincture of iodine.

IJ Plumbi acetatis, gr. v.

Aquae, gj.

M. Signa: For syphilitic throat.

Zinci chloridi, gr. xx.
Aquae, gj.

M. Signa: For syphilitic throat.

Cupri sulphatis, gr. xv.
AquiP, §j.

M. Signa: For syphilitic throat.

Pyoktanin.

Sulphocalcin, either diluted or full
strength, for dissolving false mem-
branes.

Potassii permanganatis, gr. xxx.
Aquae, Sj.—M.
(Antiseptic, and solvent of false

membranes.)
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Lactic acid, applied locally by in-
halation or by a cotton swab. (A
solvent of false membranes.)

1^ Acidi carbolici, gtt. xx.
Liquoris ferri subsulphatis, 3iij.

Glycerini, Bj.

Aquae destillatae, gij.—M.
(Local application for diphtheria.)

Aleoholis, 60 per cent.

Toluolis, 36 per cent.

Liquoris ferri chloridi, 4 per cent.

—M.
(Loffler's formula for the local treat-

ment of diphtheria. On account of

the pain this solution produced,
Loffler added to this 20 per cent, of

menthol.)

COTJNTER-IEI 'TANTS AND LiNIMENTS.

Cantharidal collodion.

Essential oil of mustard.

Tincture of iodine.

Linimenti saponis,

Linimenti camphoris compositi, of

each, 3j-—M.

Linimenti belladonnae,

Linimenti opii, of each, 3iv.—M.

Linimenti chloroformi,

Linimenti aconiti,

Linimenti belladonnae,

Linimenti opii, of each, 3iv.

Linimenti saponis, 5j-—M.

B Tincturse Valerianae, 3ij.

iEtheris sulphurici, 3j.

Glycerini, 5xij.—M.

Olei tiglii, 3ij.

Chloroformi, 3ij.

Aquae ammonii fortioris, 5j-

Olei sesami, Siij.

M. Signa: Apply on cotton.

Ointments.

Vaselin, petrolatum, or petroleum
ointment: the purified residue after

distilling off the lighter and more
A'olatile portions from American petro-

leum.

Unguenti zinci oxidi benzoinati.

Hydrargyri oxidi flavi, ar. v.

Unguenti petrolei purificati,
M.

I5i Unguenti acidi carbolici, 5j.

5 Unguenti acidi carbolici, gss.

Unguenti zinci' oxidi benzoraati,
Siss.—M.

Acidi salicylici, gr. xv.
Petrolati, §j.—M.

Epideimol.

Eesinol.

Caustics.

1^. Acidi chromici.

Aquae, of each, 3j.-—M.

Chromic acid fused into a bead
(page 129).

Silver nitrate fused on a probe.

Glacial acctic acid.

Nitric acid.

Mcnochloracetie acid.

London paste.

Trichloracetic acid.

Electrocautery.

Powders.

Aristol.

Nosophen.

Iodoform.

Boric acid.

Morphiee, gr. Va-Vo (for insuffla-

tion).

B Bismuthi carbonatis, gr. ij.
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lit Sodii bicarbonatis,

Sodii boratis,

Amyli, of each, gr. iss.

CocaiiiEe hydrochloratis, gr. x.

Sacehari lactis, q. s. ad gi-. c.—M.

B Morphias hydrochloratis, gr. ij.

Bismuthi riibnitratis, 3vj.

Pulveris acacise, 3ij.

M. Signa: "Fen'ier's snuff," for

cold in the head.

Tablets.

IJj Ammonii ehloridi, gr. j.

TincturEE opii camphoratse,
Syrupi seillte compositi,
Syrupi Tolutani, of each, min. v.

Extraeti glycyi-rhizae, gr. iij.

M. Signa: Throat-, or cough-, tab-

Morphite sulphatis, gr. Vi2-
Atropise sulphatis, gr. Vooo-

CaifeinEe, gr. Vo.
M. Signa : Coiyza-tablet.

Local Anesthetics.

Cocaine.

Eucaine.

j^cidi carbolici, 12 per cent.
Glycerini, 88 per cent.—M.

General Anesthetics.

Ether.

Chloroform.

Ethyl-bromide: hydrobromic ether.

Genebal Remedies.

Sodium bromide in doses of 30 or
60 grains in large amount of water
especially at bed-time.

Zinei valerianatis, gr. ij.

Extraeti nucis vomictB, gr. Vi-
Extraeti gentianse, gr. ij.

M. Fiat pilula.

Signa: One pill thrice daily.

IJ Ammonii ehloridi, 3j.

Tincturse opii camphoratse,
Syrupi scillse compositi,
Syrupi Tolutani,
Syi-upi glycyrrhizae, of each, 5j.

M. Signa: Teaspoonful every two
or four hours. (Cough-syrup.)

IJ Calcii sulpliidi, gr. iij.

Fiat in pilulas No. xij.

Signa: One three times a day for
suppuration.

Acidi arseniosi, gr. Vao thrice daily
for furunculosis £»nd herpes.

IJ Tincturte ferri ehloridi, 3ij.

Glycerini, 3j.

Aquae, Siij-—^M.

IJ Ferri reducti,

Quininse sulphatis, of each, gr. j.

Strychniae sulphatis, gr. '/oo-

M. Fiat in pilulam No. j.

This pill may be taken two or three
times a day, after meab.

IJ Tincturae ferri ehloridi, 3j.

Glycerini,

Aquae, of each, §j.—M.
(Billington's formula.)

IJ Hydrargyri ehloridi mitis,
Sodii bicarbonatis, of each. gr. i.—M.

IJ Hydrargyri ehloridi corrosivi, sr.
1/ .1/

'

/ 100 / do-

Sacehari albi, gr. iii-v.

M. Triturate; fiat in chartulam
No. j.

Signa: Apply dry on the tongue
every hour. (For diphtheria or
croup.)

Remedies for Tinnitus Atjbium.

IJ Acidi hydrobromici diluti, gj.
Aquae, Siij.

M. Signa: A teaspoonful well di-
luted three times a day.



APrBNDIX

Fluid extract of cimicifuga race-
mosa, in 30-drop doses daily.

Febbifuges.

Antipyrin.

Plienacetin.

Acetanilid.

Sedatives.

Exalgin.

Potassium bromide.

Bromidiae, gij.

Signa: One-half teaspoonful in
-water every half-hour until pain is

relieved.

Aconite.

Ijt Tincturaj aconiti, 3ss.

Potassii bromidi, 3iss.

Aquas fij-

M. Signa: Teaspoonful every hour
in tonsillitis.

Emetics.

Apomorphine.

Hydrargyri subsulphas flavus (tur-

peth mineral).

Powdered alum.

Ipecac.

Sulphate of copper.

Eemedies for Rheumatic and
Gouty Affections.

Salicin.

Salicylic acid.

Salol.

REMEDIES.

B Acidi salicylici, 3iij.

Sodii biearbonatis, 'Sij.

Elixiris gaultheria;, |'ss.

Glycerini, 3iij.

Aqua;, q. s. ad 3iv.—M.

Lithium carbonate or citrate.

Alkalithia.

Citrate of lithia, soda, and potash
(effervescent)

.

Sodium phosphate (alkaline laxa-
tive and cholagogue).

Remedies for Tuberculosis.

Codliver-oil and maltine.

R Vini ferri citratis, ^iv.

Signa: 'Dessertspoonful after each
meal.

R Syrupi hypophosphitis compositi
(Eellows's), Oj.

Signa: A teaspoonful three times a
day, after meals.

R Olei morrhuse, Oj.

Signa: A teaspoonful thrice daily,,

after meals, in lemon-juice or coffee;

or inunctions twice daily, rubbing a
tablespoonful into the skin of the ab-
domen, and covering with oiled silk

or flannel.

Guaiacol in doses of 1 to 10 minims
after each meal, given in glycerin,

milk-broths, or wine.

Creasote, 1 to 10 minims or more
three times a day, given in milk, alco-

liolic or tonic preparations, or in cap-

sules.

Remedies for Syphilis.

R I-Iydrargyri bichloridi, gr. j.

Potassii iodidi, Jss.

Syrupi sarsaparillre, ^iv.—M.
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Potassii iodidi, 3iv.

Ajunionii carbonatis, 3j.

Elixiris simplicis, Sj.

Infusionis calumbaj, §v.

M. Signa: Tablespoonful in water
three times daily. (For syphilis and
caries.)

Syrupi ferri iodidi, 5iv.

Glycerini, 5iss.

Aquae, §iv.

M. Signa: Teaspoonful three times
a day.

Potassii iodidi, gr. viij.

Feri'l et ammonii citratis, gr. xxiv.
Elixiris aurantii, Sij-

AquEB, 3ij.

M. Signa: Drachm j or ij thrice
daily. (For children.)

B Potassii iodidi, 3j.

Ferri et ammonii citratis, 3ij.

Infusionis calumbae, q. s. ad 3vj.

M. Signa: Tablespoonful in water
thrice daily.

Pilocarpine-hydrochlorate solution,

2 per cent. Ten or 15 drops to be in-

jected under the skin. (For labyrin-

thal disease, syphilitic.)

R Sodii iodidi, ^ss.

Essentise pepsinse (Fairchild),

Syrupi zingiberis, of each, Siij-

M. Signa : Drachm j ter die.

Miscellaneous.

Nitrite of amyl; used for inhala-

tion in hay fever, asthma, and col-

lapse from anaesthetics. Dose, 10 or

20 drops.

Pure camphor-menthol inhaled from
a bottle or glass tube, for hay fever
and cold in the head.

34
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CASE-RECORD BOOK.

Date Name

NTn.

fiesidence Tgj^

Occupation

Business address Tel. No.

••

Fees

Ledger Page

Druggist
,

Tel. No.

Heferred by

Age Sex Height Weight

J
loosing

* 1 Gaining

Where born Single

Married

Widower

How long in this climate

Previous residence

Chief complaint

Other symptoms

Onset

Supposed cause

Family history—Heredity
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Personal History

Diplitheriii Phthisis

ScQrl6t fGVcr Hemoptysis

X OIlolIlILlo Night sweats

Grippe N pn rfllfi ft

Measles Lues

Croup Paralysis

Hay fever Typhoid

Asthma Erysipelas

Epistaxis Eczema

Scrofula Lithemia

Lymphatic swellings Antrum trouble

Paracusis Autophonia

Fluctuations Vertigo

Jleningitis Cerumen

Otitis media

Mastoiditis

Traumatic history

Idiosyncracies

Passed Life Ins. Exam, t

Alcoholics

^'obacco . Snufl Narcotics'

Former treatment
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Present Condition

General
health

Deglutition

Taste

Appetite

Empty swallowing

Digestion

Bowels

Respiration Oral do.

Sleep Snoring

Month dry in morning Smell

Coryza (recurrent)

Which nostril
most free

Alternating
stenosis

Nasal
secretions, Ant.

Frontal

Headache Occipital

Post. do.

Temporal

General

After exercise—reading

Worse in morning

Pain Memory

Cough Expectoration

Ozena Odor of breath

Vocalist Vision

Voice, (Hoarseness, aphonia, etc.)
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Examination of Ear

RIGHT

Tinnitus (kind)

Discharge

Pain

1 1

Causation

2 2

LEFT
DURATION DURATION

Hearing impaired

Course

Auricle

Ext. canal

IVI. T.

and
Tympanum

Eufitach. tube

Mastoid
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Ear continued
RIGHT LEFT
IMPROV. PATENCY INFLATION PATENCY IMPROV.

Valsalva

Politzer

Catheter

OSSICLES M. T.
Sie^le

M. T. OSSICLES

AFTER INFL BEFORE INFL. FUNCTIONAL TEST BEFORE INFL. AFTER INFL»\\ \ ^11 1111 1.1

Speech

"Whisper

Watch

Acoumeter

Galton

Subjective Sounds

T.F. aerial

Through Tube

Weber

R i n n e

BONE AIR
Schwabach

AIR BONE

2° TONE 1ST TONE
Bing

1ST TONE 2° TONE

RELAXATION PRESSURE
Gelle'

PRESSURE RELAXATION

Worse in bad. weather

Prognosis
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Ear continued

Date :>ONDUC. INFL.
ACOU- METER GALTON

T.F. T.F.

c-l

64

c
128

CI

256

C2
512

C3
1024

C4
2048

A

B

B

A

A

B

B

A

A

B

B

A

A

B

B

A

A

B

B

A

A

B

B

A

A

B

D

A

A

B

B

A

A

B

B

A

A

B

B

A
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Ear contiriued

LEFT

Date
CONDUC,

INFL. ACOU- METER
GALTON

LlI ul

C-l

64

c
128

c
256

C2
512

C3
1024

C4
2048

A

B

B

A

A

B

B

A

A

B

B

A

A

B

B

A

A

B

B

A

A

B

B

A

A

B

B

A

A

B

B

A

A

B

B

A

A

B

B

A
1
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Examination of Nose

Ant. naris and vestibule

Ala nasi

Septum

Inf. turb.

Mid. meatus

Mid. turb.

Sup. meatus and attic

Acc. sinuses

Polypi

i ! \ \

Floor and inf. meatus

NASO-PHARYNX.
Vomer

Mid. turb.

Inf. turb.

Eustach. orifice
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LEFT Nose continued

Ant. naris and vestibule

Ala nasi

Septum

Floor and inf. meatus

Inf. turb.

Mid. meatus

3

IVIid. turb.

Sup. meatus and attic

Acc. sinuses

Polypi

Vomer

IVIid. turb.

NASO-PHARYNX.
1 \

A ) I

Inf. turb.

Eustach. orifice

t

I

Aprosexia Pharyngeal tonsil
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Examination of Mouth and Fauces

Teeth

Gums ..•V.
.'• ^-J • V; ••. \

Hard palate

Velum
1/ W ^JXl

Uvula

Pharynx

Lateral folds

Tongue

Lingual tonsil—Varices

RIGHT LEFT
Tonsil

Ant. pillar

Post, pillar

Thyroid

Cerv. glands
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Epiglottis

Ary-epiglottic fo.ds

Arytenoids

Inter-aryt. space

Ventricular bands

Vocal cords

Abduction

Adduction

RIGHT Examination
LEFT

Trachea

Esophagus



INDEX.

Abbott, 355, 359

Abbreviations, 4

Abel, 269
Abscess, cerebral and cerebellar, 121,

145

extradural, 144

metastatic, 145

of brain, 121, 145

of larvnx, 481, 482
of neck, 141, 181

of nose, 292
retropharyngeal, 152, 182, 433, Plate

V
subdural, 144
tonsillar, 399

Accessory cavities of the nose, dis-

eases of, 297
Acouraeter, 27
Acute otitis externa, 58
Acute otitis media, 73

appearances of membrana tympani,
20, 21, Plate I

grip as a cause, 73
leech, artificial, 76
leeches, 76
naso-pharynx, 73
paracentesis membranEE tympani, 77
relief of pain, 75
treatment, 75

Acute purulent otitis media, 78
grip as a cause, 73
influenza as a cause, 73
membrana tymjjani, appearance of,

78, 81, Plate I
micro-organisms, 78
treatment, 79

Adenoid hypertrophy of vault of
pharynx,' 324

ear complications, 195, 324
Adenomata of pharynx, 324
Adjustable light, 13-17
Age, influence of, in diseases, 5
Agnew, 184
Air, compressed, and apparatus, 29-41
Air-pressure, 29
Alderton, H. A., 199
Alkaline sprays. Appendix
Alt, 313
Amaurosis, 312
Amblyopia from nasal disease, 312

Anaesthesia, local, in nasal surgery,

265 .

of pharynx, 436

Anaesthetics, general, 146, 157, 327

Andrews, A. H., 212

Angina, catarrhalis acuta, 335
Ludwig's, 405
rheumatic. 342, 344

Ankylosis of the ossicles, 90, 95, 98
Anomalies, of auricle, 52, 55

of external meatus auditorius, 54,

55

of sensation in larynx, 487

Anosmia, 286
Antiseptic spraA^s, Appendix
Antrum, aditus' ad. Figs. 108, 109, 110

mastoid. Figs. 109, 110
of Highmore, 297 •

Aphonia, 476, 489, 490
Applicator, caustic, 129
Aqureductus Fallopii, 166, 167, Figs.

109, 110
Arnold, J. D., 456
Arrangement of instruments, 13, 14
Arslan, 196

Artificial drum-heads, 132
Aspergillus of the ear, 62
Aspirator for the ear, 125
Asthenopia from nasal disease, 310
Asthma, 229
from nasal disease, 231, 259, 277, 291

Astigmatism from nasal disease, 312
Asymmetry of nasal bones, 255
Atmospheric causes of disease, 8-11,

317
Atomizers, 210
Atresia, of external auditoiy meatus,

54. 64
nasal, 294

Atrophic rhinitis, 268
Audiphone, 200
Auditory canal, 56

acute inflammation. 58
boils of. 60
bony growths, 64
cerumen. 56
chronic inflammation, 58
exostoses, 64
foreign bodies, 65
furuncles, 60

(541)
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hyperostosis, 64
imperforate, 64
malignant disease, 48, 50
narrowing, 64
neoplastic closure, 64
parasitic inflammation, 62
sequestra, 139

Auditory nerve, 187-191
Aural, fungi, 62

vertigo, 57, 183, 185, 186, 193
Auricle, benign tumors of, 51

carcinoma, 50
cutaneous diseases, 47
cystoma, 51
deformities, 52-55
eczema, 47
frost-bite, 47
gangrene, 49
hfematoma, 51
herpes, 52
hypertrophy, 52
inflammatory aflfections, 47-52
intertrigo, 52
lupus, 48
malignant disease, 50
othsematoma, 51
pemphigus, 52
perichondritis, 50
scroll-deformity, 54
sj^philis, 52
wounds and injuries, 55

Auscultation-tube and method of
using, 45, 46

Autoaspiration, 88
Autoinflation of the middle ear, 101
Automatic tuning-fork, 23
Autophony, 74, 86
Autoscopy, 447

Babcock, E. H., 382
Bacon, G., 67
Bag, ice-, 153
Baginsky, 358
Baldness not a cause of disease, 10
Bandage, net, 180
Barclay, Robert, 114
Barr, Thomas, 62
Baum, W. L., 395
Baurowicz, 269
Bean, C. E., 403
Becker, B., 384
Behrens, B. M., 109
Behring, 375, 377
Bell, A. G., 201
Bergmann, 145

Bertillon, 238
Bezold, 78, 133. 134

Bifid uvula, 418
Billings, Frank, 397

Bing's hearing-test, 25
Bischoff, 490
Bishop, D. D., 395
Bishop, S. S., 314
Black, G. M., 268
Blake, Clarence J., 114, 115
Bleeding, local, in acute otitis media,

76
Blepharitis, 309
Blindness from sphenoid disease, 303,

312
Boils in the external ear, 60
Bone, turbinated, inferior, Plates II, V

middle, Plates li, V
superior, Plates II, V

Bone-conduction, 22, 24
in chronic aural catarrh, 94

Bostock, John, 230
Bosworth, Francke H., 253
Bouchut, 464
Bougies, Eustachian, 72

nasal, 228
Boxing the ears, 51, 67
Bracket, adjustable lamp-, 17
Brain-abscess, 121, 145
Brannon, John Winters, 383
Braun, 270
Brennecke, H. A., 395
Bresgen, 309, 311
Broadbent, 239
Brown, Dillon, 463
Brown, Moreau R., 253
Browne, J. Lennox, 369, 370, 385, 421,

511
Brown-Sequard, on htematoma, 51
Bryant, W. S., 121
Buck, A. H., 66
Burnett, Charles H., 62, 114
Burns and scalds of the pharynx, 437

Caisson, effect on ear, 33

Calcareous degeneration of the middle
ear, 90, 91, 131, Plate I

Camphor-menthol, 215
inhaler, 217

Canal, external auditorv, 56, 113
Fallopian, 166, 167, Figs. 109, 110

glands, 113
imperforate, 64
section of, 113

Canalis tensoris tympani, 70
Cancer of pharynx, 430
Carcinoma, of ear, 50

nose, 27!)

larynx, 508
pharynx. 430

Caries and necrosis from middle-ear

diseases, 117, 120, 129,

130, 134, 138
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Carotid arteiy, rupture of, in suppura-

tion of middle ear, 139

canal, 169, 170

Cary, Frank, 469

Case-records, 22, 28

Casselberry, William E., 252

Catfirrli, chronic, of middle ear, 83, 90

exudative, 83

hypertrophic, of the nose, 255

of the middle ear, sero-mucous, 83

Catarrh, heredity of, 318

Catarrh, nervous, 229

Catarrhal otitis media, acute, 73

Catheter, Eustachian, 43

in chronic aural catarrh, 88

method of using, 42, 44, 45

Causes of disease, atmospheric, 8-11,

317
Caustic, applicator, 129

chemical, 128

for nose and throat, 260
Cautery, electric, 259-267

Cavities, accessory, of nose, 297
Cerebellar abscess, 145

Cerebral abscess, 145
Cerumen, impacted and inspissated,

56
Chapman, J., 253
Charcot, 191

Cheatham, William, 253, 314
Chiari, 270, 510, 512
Cholesteatoma, of mastoid, 133

of middle ear, 133
Stacke's operation, 172

Chondromata, nasal, 276
Chorda tympani nerve, 106
Chorditis tuberosa, 482
Chorea, of pharynx, 436
Chronic catarrh of the middle ear, 83

adhesive inflammation, 90
age, 92
alcohol, effects of, 86, 92
ankylosis of ossicles, 90, 95, 98
atrophic stage, 85, 90, 95
auditory hallucinations, 189
autoaspiration in, 88
autophony, 74, 86
calcareous degeneration, 90
climatic conditions, 86, 89, 93, 317
deafness, 90, 93-95
differential diagnosis, 86, 95
electricity, 103
Eustachian, catheter, 88, 100

tube, 69, 85
excision of membrana tympani

and ossicula, 108, 110
exudation, 83
foreshortening of handle of mal-

let, 84, 96, Plate I
frequency of, 7, 8

Chronic catarrh of the middle ear,

heredity, 92

hygienic surroundings, 8-10

hypergemia, 83

hypertrophic, 83

injection of liquids, 99, 100

injection of vapors, 100

loud noises, effects of, 93

ossicles in, 90

otalgia, 85
pain in ear, 85, 93

paracentesis, 88

paracusis, 95
partial excision of membrana

tympani, 107

peculiar modifications of hearing,

94, 95
pneumatic tests, 85, 95

proliferation, 90

removal, of membrana tympani
and ossicles, 108, 110

stapes, 115
retraction of membrana tympani,

84
sclerosis, 90
secretive, 83

sensations of discomfort, 85, 86,

92, 93
statistics, 4-12

tenotomy of tensor tympani, 108
tinnitus aurium, 92, 97, 188

tobacco, effects, 92, 189
uric acid, 91

vertigo, 93, 97
purulent otitis media, 116

antiseptic, powders, 122-124

solutions, 121, 124, Appendix
appearances of membrana tym-

pani, 116, Plate I

caries and necrosis, of adjacent
tissues, 120, 129, 138, 139,

140, 141, 142
of ossicles, 117, 130

caries of carotid canal, 139
cause of intracranial lesions, 121,

139, 152
cerebral abscess from, 121, 139,

152
cholesteatoma, 118, 133
excision of drum-head and os-

sicles, 108, 130
exfoliation of cochlea, 138
facial paresis and paralysis, 121,

134
granulations, 120, 127
mastoid complications, 119, 152
meningitis, 121, 143
metastasis, 145
paralysis and paresis, facial, 121,

134
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Chronic purulent otitis media, per-
foration of the membrana
flaccida, 117

phlebitis of lateral sinus and jug-
ular vein, 140, 147

polypi, 120, 127
pviBmia, 121, 140
rupture of carotid artery, 139
seat of intracranial lesions, 121

140, 152
sequela;, 121, 127, lo2
symptoms, 119

of brain-abscess, 145
of sinus-thrombosis, 147

thrombosis of lateral sinus and
jugular veins, 147, 148

treatment, 121
Chronic suppurative tympanitis, 116
Chronicity of diseases, 9
Circumscribed otitis externa, 60
Cirrhotic rhinitis, 268
Clark, Sir Andrew, 254
Classification, of diseases, 4-12

of occupation, sex, etc., 3-11
Climatic influences, 18, 317, 335, 423,

457
Clinical records, 3, 28, Appendix
Clothing, 225, 321, 346, 463
Cocaine, 228
Cochlea, 141

exfoliation, 138
Cohen, J. Solis-, 253, 351, 422, 423
Cold, catching, 317. 335
Cold in the head, 223
Coleman, W. F., 310
Colles, C. G., 92
Comparison of statistics, 11
Compressed air, 29-41

apparatus, 36-41

meter, 30, 37
Congenital deafness, 195
Conjunctivitis from nasal disease, 308,

310
Conklin, 237
Coppez, 312
Corbin, 463
Corneal inflammation from nasal dis-

ease, 310, 311
Coryza, 223, 226

tablets, 222, 225
Cotton, A. C, 395
Cotton-carrier, 19

Cough-tablets. 339
C'ozzolino, 115
Croup, 458

intubation, 464
laryngismus stridulus, 461
membranous, idiopatliic, 458
spasm of the glottis, 459
spasmodic, 486

Croup, spurious, 452
tracheotomy, 470

choice of operation, 471
treatment, 461

Curettes, 141, 158
Curtis, H. H., 253
Cut-ofi', compressed air, 31
Cutter, Ephraim, 507
Cystoma, of auricle, 51

larynx, 505

Dabney, Samuel G., 311
Dacryocystitis from nasal disease, 310
Dalby, W. B., 65
Daly, W. H., 253, 300
Darwin, 242
Davey, James E., 139
Davis, Natlian Smith, 237, 250
D'Espine, 358
De Lamalleree, 254
De Vilbiss, Allen, 146, 443
Deaf-mutism, 195, 324
Deafness, causes of, 71, 74, 86, 94, 119,

184, 185, 186, 191, 194,

319
congenital, 195
following suppuration of middle ear,

1L2
hereditary, 196
hysterical, 191

Deflections of septum nasi, 287
Deformities, of auricle, 52

of nasal cavities, 287, 294
Delavan, D. B., 293, 330, 414
Del stanch e, Charles, 88, 99, 122
Dench, Edward B., 136
Desire, 497
Dilators, for ear treatment, 36

for nose, 228
Dionisio, 270
Diplitheria, 355

age of patients, 358
bacillus, 356
diagnosis, 363
diphtheric exudate, 355
diphtheroid, 363
effect, on ear. 362

eye, 311, 312, 362
incubative period, 359
intubation, 464
microbe, 355
modes of jjropagation. 360
of tlie nose and Tiaso-])harvnx. 362
prophylaxis. 366. 37(1. 380
pscudodiphtlieria, 331, 363
symptoms, 360
treatment, 365

antitoxin, 375
hygienic, 366
internal, 373
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Diphtheria, treatment, local, 309

seruni-theraiiy, 375

tracheotomy, 442

vitality of 'ivlebs-Liiffler bacillus,

358, 3UU

Diphtheroid, 3G3

Direct laryngoscopy, 447

Disinfection. 102

Dobell's solution, Appendix
Double hearing, 188

Double retractors, 160

Double uvula. 418

Douche, nasal, 212, 271

Douglas, 0. B.. 287

Drum-head. See Membrana tympani.

Ducts emptving into nasal meatuses,
'

Figs. 179, 181, 182

Duel. A. B., 73

Dunn, J., 310
D^mamomotor, 262
Dysplionia, 505

Ear, electrodes, 137

internal, 183

malformations, 52, 54
middle, 67. 69, 113, Figs. 109, 110
noises, subjective, 56. 74, 85. 92,

188
relation of nose to, 69
specula, 17

Ear-cough, 57
Ear disease, brain-abscess, 145
from disorders of nervous system,

187, 191, 192
from exanthemata, 73
from grippe, 73
from influenza. 73
from intracranial growths, 193
from leucooythsemia, 186
from meningitis, 192
from syphilis, 186

Ear- fungi, or mold, 62
Ebstein. 236
Eccliondrosis. nasal cavities, 276
Eczema of auricle, 47

eyelid and face, 310
Ehrlich, 375
Electric current-transformer, 262. 263
Electric motor, !io2

Electricity in various diseases, 103,
137. 259-267

Eloftrodes, ear-, 137
Emphysema from Eustachian catheter.

46
Empyema, of antrum of Tlighmore,

297
of frontal finusea, 303
of inaxillary sinuses, 297

Fneelmann. Bosa. 382
Enslee. Charles L., 3

545

Epiphora from nasal disease, 310, 312
Ejiistaxis, 272
plugging nares, 273

Epithelioma, of ear, 50
of larynx. 508
of nose, 279
of pharjaix, 430

Erectile tumors of nasal cavities, 276
Ethmoid sinuses, diseases of, 301

osteoma, 303
polypi, 303

Etiology of diseases, 9-10

Eustachian, catheter, 43

emphysema from use of, 46
method of using, 42

salpingitis, 69

tube, 69, 256, Plate II

canalis tensoris tympani, 70
cartilage of, 70
constriction of, 72
fossa of Kosenmiiller, 44
isthmus, 70
membranous part, 70
orifice, 44, 70
patency, 72
stenosis, 72

Euthanasia, 511
Ewing, 387
Examination of patients, 13, 205, 443
Exanthemata, effect on ear, 9
Excision, of membrana tympani and

ossicula, 108, 110
partial, of membrana tympani, 107

Exostoses, of auditory canal, 64
of nasal cavities, 277

External ear, 47
auricle, 47

Extradural abscess, 144
Exudative catarrh of middle ear, 83
Eye diseases from diseases of the nose,

307
Eye-strain, 315

Facial expression in diseases of the
nose and throat, 325

Facial paralysis, 121, 134, 177
Faith, Thomas, 46
Fallopian canal, 166, 167, Figs. 109

110
False diphtheria, 357
False hearing, 188
I'^arcy, 284
Fatality of chronic suppuration of the

iniddle ear, 116. 139. 143
145, 152

Fenestra, ovalis, Fig. 107
rotunda. 118

Fessler. 327
Fibroids, of larynx. 502

of nasiil cavities, 274, 322
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Fiek, 335
Fischer, 311
Floor of the tympanum, 113
Folds of memijraua tympani, 21
Foreign bodies in ear, G5

in larynx, 513
in nose, 294
in pharynx. 438

Fork, automatic tunine-, 23

Fossa of Rosenmiiller, 44, Plate II

Foster, 381
Fournier, 427
Fracture, of base of skull, 194

of nose. 293
Frankel, 503
Frankenberg, 195, 324
French, J. M., 293, 395
Frequency of disease, relative, 3, 7, 8

Frontal sinuses, diseases of, 303

transillumination, 305
Frost-bite of auricle, 47
Fruitnight, 402
Fungi, aural, 62

Funk, 312
Furuncles, of ear, 00

of nose, 285

Galezowski, 314
Galton's whistle, 20

Galvanocautery, 200
Ganglion, sphenopalatine, 231

Gangrene of the ear, 49

Garcia, 451

Gell6, 115

Gelle's hearing-test, 20

General considerations, 3

Glanders, 284

Glasgow, W. C, 252, 423, 462

Glaucoma, 311

Gleason, on sclerosis, 114

Gleitsmann, J. W., 287

Glenoid fossa, 108

Globus hystericus, 436, 439, 488

Glottis, spasm of, 454

Gluck, I., 254
Goldstein, M. A., 138, 198, 295

Gonorrlicea, nasal, eye symptoms, 311

Gottstein, 402

Gouges, 157
Gouguenheim, 254, 403

Gould, G. M., 309

Gout, a cause of hay fever, 242, 248

ctTect on the ear, 91

Gouty sore throat, 342, 344

Gradie, Henrv, 129, 253, 314, 380

Grant. J. Dundas, 100, 402, 500

Granulations, in sn])puration of the

middle ear, 120, 127

of vocal cords, 482

Gray, L. C, 240

Greene, J. O.. 108
Gripiie, 219

cause of otitis media, 73, 222
effect on ear, 94, 222

Gruber, Josef, 29, 184
Gruhn, 310
Guenod, 311
Gumnmta, of larynx, 498

of pharynx, 424
Gunn, Moses, 299
Guttmann, 311, 373
Guye, 191

Hack, 310
Hematoma, of auricle, 51

of nose, 292
Haemorrhage, from adenoid operation,

330
of internal ear, 185. 194
nasal, 272

Hagenbach, 380
Haig, Alexander, 230. 237, 238, 239,

240
Ha.jek, 209, 510
Hail, Marshall, 480
Hallucinations, auditorv, 189

Hamilton, T. K,, 31u
Hanau, 405
Hansen, 312
Hardie, T. Melville, 253, 331

Hare. 382
Hartmann's inflation experiments, 33

tuning-forks, 23, 24
Hasse, 431
Hay fever, 229

etiology, 242
gout, 248
medical opinions, 251

nasal disease in, 231

neurosis, 229
pathology, 229
symptomatology, 244

treatment, 240

uric acid, 230
Head-mirror, 16

Hearing, double and false, 188

instruments, 199

tests of, 21-27

Henoch, 358
Hereditary deafness, 92, 190

Herpes of aui'icle, 52

Heryng. 305, 422, 482, 504

Higiimore, antrum of, 297

Hollister. J. H., 395

Holmes, C, R., 105-172

Hooks, double mastoid, 100

Hooper, 330

Horsier, 140

Hotz, F. C., 73

Hubbard, Thomas, 431
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Hutchinson, 186

Hydrorrhcea, 227, 24-x, 315

Hypeiipsthesia acoustica, 187

Hvpera'sihcsia, of larynx, 487

"of nose, 232, 244
of pharynx, 435

Hyperandition, 187

Hyperostosis in auditory canal, 64

Plyperplasia, nasal cavities, 244

Hypertrophies, nasal cavities, 255, 324
jiosterior, surgery of, 324

Hypertrophy, of auricle, 52

of tonsils, 405
Hvsterieal, deafness, 191

aphonia, 489, 492

Ice-bag, 153
Illumination, 13-17, 156
Imperforate external meatus, 64
Incision of membrana tj'mpani, 105,

155
over mastoid process, 155

Incus,. 106, 113, 139, 141
articulation, 106, 113, 141

Inflation of tympana, 41-44
Politzer's method, 41
Valsalva's method, 34

Inflators, 42, 43
Influence, of age on diseases, 3, 5, 7

of occupation, 3, 5, 7

of sex, 3, 5, 7, 11
Influenza, 219

cause of otitis media, 73, 222
effect on ear, 94, 222

Ingals, E. Fletcher, 253, 353, 422
Inhalents, 215
Inhalers, 217, 249
Instruments, ear. 111, 128

hearing-, 199
mastoid, 157-163

Insuflflators, 60, 122. 429
Insurance, life-. 515
Internal car, 183, 194

anfemia, 183
aural vertigo, 93, 144, 145. 148, 183,

185, 186, 192, 312
concussion of labyrinth, 194
fracture at base of skull, 194
haemorrhage, 185
hyperaMiiia, 183
hyperrvsthcsia acoustica, 187
hysterical deafness, 191
leucocythfomic deafness, 186
Meniere's disease, 185
new growths, 193
panotitis, 184
primary acute labyrinthitis, 183
sup])urative exfoliation, 138
sy])hilis, 180

Intertrigo of auricle, 52

Intubation of larynx, 464
Iritis from nasal disease, 311

Jack, Frederick L., 114

Jackson, 186
Jackson, A. Reeves, 240
Jarvis, 506
Jewell, J. S., 247
Joal, 241

Jones, 126

Jones, Bence, 247
Jugular, fossa, 113, 169

vein, phlebitis of, 147, 148

thrombosis of, 147, 148

Karlinski, 381
Kassowitz, 386
Keratitis from nasal disease, 310, 311

Kinnear, B. 0., 253
Kirstein, A., 448
Kitasato, 375, 379
Kitchen, 253, 403
Klebs, Edwin Theodore, 355, 388, 389
Knapp, H., 147, 192
Knife in septum deformities, 268
Knight, C. H., 252, 330
Knight, F. I., 482
Koch, 378
Koerte, 384
Kcirner, 146
Kossel, 378
Kramer, 196
Krause, 422, 512
Krieger, George E., 377
Kriickmann, 405
Kuh, Edwin J., 253
Kuster, 147

Labyrinth, concussion, 194
injuries, 194

Labyrinthitis, nrimary acute, 183
Lacrynnil canal, affection of, from

nasal disease, 308, 310
Lacrymation from nasal disease. 308
Laker, 270
Lange. 250
Langcrhans, 388, 390
Laryngeal, paralysis, 489, 491

S])asm, 454, 486
Laryngismus stridulus, 486
Laryngitis, acute, 452

symptoms, 452
treatment, 455

atrophic, 480
catarrhal, 452
chronic, 474

treatment, 478
Q^dematous, 482
])hlegnionous, 481, 482
purulent, 481
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Laryngitis, rheumatic, 456
simple, 452
spasnigdic, 454
striclulous, 454, 461
suppurative, 481
syphilitic, 498,

Laryngoscopic image, Plate V
Laryngoscopy, difficulties of, 446

direct, 447
indirect, 443

Larynx, abscess of, 481, 482
acute catarrh of, 452
anomalies of sensation, 487
chronic catarrh of, 474
examination, 443, 447
foreign bodies in, 513

treatment, 513
laryngotomy, 507
tracheotomy, 470

growths in, 502, 507
carcinomata, 508
cystomata, 505
epitheliomata, 508
fibromata, 502
mucous polypi, 50*
myxomata, 504
pachydermia, 503
papillomata, 502
polypi, 504
sarcomata, 512

intubation of, 464
neuroses of, 486

aphonia, 476, 489, 490
liyperfesthesia, 487
neuralgia, 487
paralysis, 489, 491

spasm of glottis, 454, 486

oedema of, 482
stenosis, 484, 498, 500, 501, 509

syphilis, 498
tuberculosis, 494
tumors, 502, 507
vocal bands, Plate V

Lateral sinus, 140, 150, 166, 169

phlebitis of, 147

thrombosis of. 147

Laurens, 312, 313

Lavolin, 72, 215
Lederman, M. D., 149, 155

Leeches, 76, 154

Lees, D. B., 254
Lefferts, 513
Leflaive, 237
Leiter, 403
Leland, G. A., 85

Leonard, C. H., 490
Leucajmia. effect on ear, 186

Lever, 236
Levy. Pobort, 423

Life-insurance, 515

Light for examination, 13-17, 156
Light-condenser, 15
Lincoln, R. P., 349
Linea temporalis, 108
Loewenberg, 269
Loffler, 355, 371, 372
Love, 1. N., 373
Lucce, 99, 133
Ludwig's angina, 405
Lupus, of the ear, 48

of the nasal cavities, 283
Lusehka, tonsil of, 319, 324
Lyman, H. M., 395

MacCoy, Alexander W., 434
Macewen, i46
Mackenzie, John Noland, 253
Mackenzie, Sir Morell, 406, 490, 511
luaggots in the nose, 29 5

Malformations of the ear, 52, 54, 55

Malignant disease from suppuration of

the middle ear, 48

Malignant neoplasms, in nasal cavi-

ties, 279
'

Malleus, 68, 106, 113, 139, x41

fracture of, 104

ligaments, 68

Marckwort, 315
INIarcy, 238
martin, 375
Massage, otoscope, 18, 98

of external meatus, 102

treatment, 18, 98

Mastoid, antrum, Figs. 109, 110

cells. Figs. 109, 110

curettes, 158

disease in otitis media, 78, 149

guide, 158

hooks, 160

inflammation, 149

cholesteatoma, 133

complications of, 143, 149, 181

instruments for operation, 155-163

operative treatment, 155, 162

primary, 149

sclerosis, 151

operations, 155, 162-181

htemorrhage in, 162, 166

portion, temporal bone, Figs. 109-

110

Maxillaiy sinus, 297

Mays. Thomas J.. 237

MclBride, P.. 126, 254

Meatus, external auditory, 56^ 113

internal auditory, 150, 165, 174

Membrana flaccida. perforations of,

117. Plate I

Membrana tympani, 20, 21, Plate I

atrophy of. 84, 95

chorda' tympani, 106
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Membrana tympani, excision of, 108,

no
folds, 21, 106

granulations, 120, 127

htemon-liage, C7

hyperremia, 68

inflammation, 68

adhesions, 91, 97, 130, 132

injuries, 67

inspection, 20

massage of, 18

membrana, flaccida, 21

propria, 21

normal, 20, 21

paracentesis of, 77, 88, 105

perforation, 73, 77, 116, 118, 131

pockets, or pouches, 68
,

polypi, 120, 127

position of ruptures, 117

Prussak's fibres, 21

space, 68
resection of, 107, 108, 110
retraction of, 71, 84. 95, 97, Plate I

rupture of, 33, 67, 73, 194
shape, 20, 21

Shrapnell's membrane, 21, 08
thickening of, 85, 95
topographical relations, 113
topography, of outer surface, 21

of inner surface, 106
umbo, Plate I

Membranous sore throat, 352
Meningitis, 143

efl'ect on ear, 192, 195
Metastasis in suppuration of the mid-

dle ear, 145
Meter, air-, 30, 37-40
Michael's inflation experiments, 35
Middle ear, 73, 113, 141, Figs. 109, 110

chronic catarrh of, 83, 90
gouty and rheumatic diathesis, 91
instruments. 111, 128

Migraine, 236

Milbury, F. S., 144

Miles, 315

Mirror, forehead-. 10
-holder, 16
throat, 207

Mittondorf, W. F., 308
Mobilization of the ossicles, 104, 114
Moisard, 378
Monod, 378
Moos, 149, 184, 192
Mouth-breathing, 31!). ,325 400
Mulhall, 475
Murcliison, 236
Murdoch, E. P., 393
Mutes, deaf-, 195
Mycomyringitis, 62

Mycosis, of ear, 62

of pharynx, 414
Mygind, 196

Myles, R. C, 403
Myringitis, 68

parasitica, 62

Myxomata, of larynx, 504

nasal, 274

Narcosis, bromide-of-ethyl, 327

Nares, posterior, plugging in epistaxis,

273
Nasal adenomata, 324

atresia, 294
carcinomata, 279
cavities, abscess of septum nasi, 292

adenoma, 324
anosmia, 286
blood-tumors, 292
bony occlusion, 277
chondromata, 276
cold in head, 223
cystic polypi, 275
deformities, 287, 294
deviation of the septum, 28/
ecchondrosis, 276
erectile tumors, 276
exostosis, 277
eye diseases from nasal affections,

307
fibrous polypi, 274
foreign bodies, 294
furuncles, 285
glanders, 284
hyperplasias, 255
hypertrophies, 255
liipus, 283
maggots, 295
malignant neoplasms, 278
mucous polypi. 274
osteomata, 277
papillomata, 276
parosmia, 286
])erforations of septum, 227, 292
jiolypi. 274
rhiiioliths, 278
sarcomata, 278
sense of smell. 286
su])])ortpr for nose, 283
synechiix'. 255
syphilis. 280
tuberculosis, 280

disease in hay fever, 231, 233
diseases from eye affections, 315
doncho. 212, 271

cause of inflammation of tlie mid-
dle ear. 73

duct, 308
hoemorrhagp, 272
myxoma, 274
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Nasal polypi, 274
reflex neuroses, 231, 312
septum, 255, 287, 297
speculum, 20G
stenosis, 255

Naso-pliaryngeal diphtheria, 302
Naso-pliarynx, 317

climate, effect of, 317
Eustachian tube, 70, 250, Plate II
fossa of Eosenmilller, 44, Plate II
tonsil of Luschka, 319, Plate II

diseases of, in otitis media, 69
atrophic catarrh, 321
diphtheria, 302
examination, 205
facial expression, 325
follicular catarrh, 317
polypi, fibromucous, 323

fibrous. 322
tumors, 322
voice, 326

Neck-abscess, 181
Necrosis of adjacent structures in

middle-ear disease, 138
Neiswanger, C. S., 202
Neoplasms, of larynx, 502, 507

of nose, benign, 274
malignant, 278, 279, 507

Nerve, auditory. 187

facial, 134, 166, 167, 170, 177, 191

olfactory, 286, 293
Nervous catarrh, 229
Net bandage, 180
Neuralgia, of larynx, 487

of pharynx, 435
Neuroses, nasal reflex, 231, 312

of ear, 187

of larynx, 486
of nose, asthmatic, 244, 245, 259, 291

eye disease, 312
hyperassthesia, 232, 244
migraine, 236
reflexes in the eye, 312
respirator V, 231. 244
treatment', 246, 315

of olfaction, 286
anosmia, 28(i

parosmia, 286
of pharynx, 435

Neurotic character of hay fever, 229

Nevius, the, light, 150

Neweomb, J. E., 330
Newman, 512
Nieden, 311

Noises in the ear, 74. 86. 92, 133, 188

North, John, 254, 271, 353, 369

Northrup, 458, 468

Nose, 205
diseases of, abscess of septum, 292

accessory sinuses, 297

^<ose, diseases of, affecting the eye, 307
animate foreign bodies in, 295
anosmia, 286
astlima, 244, 245, 259, 291
carcinoma, 279
deformities, 287, 294
diphtheria, 302
epistaxis, 272
examination, 205
foreign bodies, 294
fvirunculosis, 285
glanders, 284
hrematoma. 292
lupus, 283'

maggots, 295
nose-bleeding, 272
ocular symptoms, 307
ozajna, 268
parosmia. 286
polypi, 274
iliinitis. acute, 223

chronic, l\ypertrophic, 255
simple, 226

rhinolitlis, 278
sarcomata, 278
septal perforations, 292
sprays, 215
supporter for bridge and tip, 283

syphilis, 280
tuberculosis, 280

ducts, 308, 309
examination and instruments, 205

fractures, 293
hfematoma, 292

patholos-ical conditions affecting the

eye, 307
relation to the ear, 69

Nose-bleeding. 272

Noves, H. D., 314

Nuttall, 382

Occlusion of nasal cavities. 255, 294

Occupations, influence of, 3. 5

classified. 3

O'Dwyer, Joseph, 461, 464

ffidema, of evelids from nasal disease,

312

glottidis, 482

of larvnx, 482

Ohmann'-Dumcsnil. A. H., 420

Olfaction, neuroses of, 280

Olfactory nerve, 280

Ophthalmia, gonorrliopal, from nose,

311

Optic nerve, compression of.
^

from

sphenoid disease, 303. 312

Orbital cellulitis, 311

Ossicles, auditory, 106, 113, 139. 141,

Figs. 109, 110



INDEX. 551

Ossicles, articulation, 106, 113

caries of, 117, 120, 130

chronic aural catarrh, 83, 90, 104

excision of, 108, 130

hook, 111

incudo-stapedial articulation, 106,

113

vibrator, 104
Osteomata, nasal cavities, 277
Othfematoma of auricle, 51

Otitis, externa, acuta, 58

chronica, 58
circumscriijta, 60
difl'usa, 58

parasitica, 62
media, acuta, 73

from nasal douche, 73
paracentesis, 77

chronica, S3, 90
purulenta, acuta, 78

chronica, 116
Otomycosis, 62

Otorrheea, chronic, 11.6

Otoscope, massage, 18, 98

Overtreatment, 87

Oza-na, 268
cause of eye diseases, 311

Pachydermia lai'yngis, 503
Palate, Plates 11, IV, V
Panas, 310
Panophthalmitis, 311
Panotitis, 184
Papillomata, of larynx, 502

'

of nasal cavities, 276
Paquin, Paul, 497
Paracentesis memhranas tympani, 77.

88
Paracusis, duplicata, 188

Willisii, 188
Parffisthesia, of larvnx, 487
pharynx, 436

Paralysis, of auditoiy nerve, 191
facial nerve, 121, 134, 177
larynx, 489, 491
pharynx, 437

Parasitic otitis externa. 62
Paresis of auditory nerve, 191

facial nerve, 1.34, 191
Park, Rosvvell, 512
Parosmia, 280
Poiper, 2.38

Pempliigus of auricle, 52
Perforation of membrana tympani 73

78, 116, 118 '
'

of nasal septum, 227, 292
Perichondritis of auricle, i50
Periosteum se])arator, 15!)
Pliaryngeal tonsil, 319, 324

Pliaryngitis, acute, 335
effect on ear, 336
treatment, 337

chronic, 341
follicular, 349
herpetica, 352
in measles, 347
membranous, simple, 352
rheumatic, 342, 344
scarlatina, 348
small-pox, 349
syphilitic, 424
tubercular, 420

Phaiyngomvcosis, 414
Pharynx, 335, Plates II, V

acute inflammation, 335
burns and scalds, 437
diphtheria, 35o
effects of nasal disease on, 350
foreign bodies, 438
herpes, 352
malignant disease, 430
morbid growths, 416

innocent growths, 416
fibroma, 416
papilloma, 416

malignant growths, cancer, 430
carcinoma, 430
epithelioma, 430
sarcoma, 323

neuroses, 435
of motion, 436
of sensation, 435

parasitic disease, 414
uvula, bifid and double, 418
uvula, inllammation, 416

malfoi-mations, 418
Phlebitis of sinuses, 147
Phlegmonous inflammation of antrum

of Highmore, 300
Phlyctenular disease from rhinitis

310, 311
Phonograph, 101
Photophobia from nasal disease 31^
Politzer, Adam, 33, 34, 41, 92 184 199
Politzerization, 41 '

'

'

Pollen as a cause of liav fever 233
Polypi, aural, 120, 127*^

'

cystic, nasal, 275
mucous, of larynx, 50"5

nasal, 274
naso-pharynx, 322, 323

Pomeroy, O". D., 108

'

Porch er, W. P., 488

Porter, 459

Post-nasal catarrh, 317
Powder-blowers, 60, 122, 429
Powders, antiseptic, 80, 81, 122-124

Appendix " '
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Preparation of patients .and instru-

ments for operations, 156-

158

Prognosis in ear diseases, 8

Prophylaxis of acute rhinitis, 225

Prudden, 355
Prussak's space, 08

Pseudomembranous croup, 458

Psychic influence in hav fever, 230

Piiech, 311
Pulling the ears, 51, 67

Pumps, air-, 36-40

Purulent otitis media, acute, 78

chronic, 110
pysemia in, 121, 140

Pynchon, Edwin, 413

yuain, 248
Quine, William E., 396

Quinquaud, 236

Quinsy, 399

Ramsey, 310
Randall, 51

Ranke, 461

Ray, J. M., 518

Records of cases, 3, 28

Reflex afi'ections of the eye and nose,

312

nose, 229, 231, 259, 277, 291, 312

voice, 490
Reflexes, laryngeal, 490

ocular, 312

sexual, 490
Regulator, air-, 30

Reichat, 449

Related diseases of the eye and nose,

307

Relative frequency of diseases, 3, 7, 8

Resection of drum-head, 107, 108, 110

Reservoirs, air-, 30-41

Retractors for mastoid operations, 160

Retropharyngeal abscess, 152, 182, 433,

Plate V
Reynolds, A. R., 390

Rheumatic sore throat, 342, 344, 456

Rheumatism and gout, efl'ects on ear,

91

Rhinitis, acuta, 223

clothing, 225
complications, 225

atrophica, 268
hypcrtrophica, 255

simple chronic, 226

Rhinoliths, 278
Rhinoscopic instruments, 20o

Rhinoscopy, 207

Rhodes. J. E., 465

Rice, 482
Richards, H., 45

Richey, S. 0., 100

Rinne's test for hearing, 25

Ritter, M. M., 393
Robinson, Beverly, 254
Robison, John A., 397

Roe. John O., 253, 479
Roof of tympanum, 113, 150, Figs. 109,

110

Roosa, D. B. St. J., 66, 311

Rosenmiiller's fossa, Plate II

Rosenthal, Edwin, 381

Roux, 355, 375, 376

"Roy, 238
Ruedo, 138

Rumbold, Thomas P., 310, 320

Frank, 151

Saj'ous, Charles E. de M., 253, 341, 422,

429, 479

Salpingitis, 69

Sarcoma, of larynx, 512

of nose, 278

Saw in nasal deformities, 268

Scarlatina, pharvnx in, 348

Schadle, J. E., 329

Scheibe, 151

Scheppegrell, William, 268, 296

Schrotter, 485, 501

Schwabach's test for hearing, 23

Schwalbe. 431

Schwartze. 102, 184, 192

Schweinitz, G. E. de, 308

Sclerosis, of mastoid, 151

middle ear, 90, 104

Scroll-ear, 54

Sea-bathing, eflect on ear, 73

Seller. Carl, 254

Seiss, Ralph W., 252, 266, 207, 310

Senion, 326

Septum, nasi, diseases and deformities,

255, 287, 294, 297

knife, 208
perforation. 227, 292

Sequels of middle-ear suppuration, 12/

Sequestra from ear, 139. 142

Serous otitis media, 83

Sex, influence, in disease, 3, 7, 490

Sexton, Samuel, 114, 137

Sexual anomalies, effects on voice, 490

Sherrington, 238

Shrapnell's membrane, 21, J. late l

Shurley, E. L., 252. 479. 480

Sinus inferior petrosal. 150

lateral, HO, 150. 105, 100. 109. 170,

173 •

-

Sinuses, accessory, of nose, 29/

ethmoid, 301

frontiil, 303

maxillary, 297

sphenoid, 303
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Sinus-phlebitis and sinus-thrombosis,

147

Small-pox, throat in, 349

Smell, sense of, 286

Smith, A. H., 67

J. Lewis, 358, 368, 371

Snare, ear, 127

Sokolowski, 405
Solutions, antiseptic. Appendix
Sore throat, acute, 335

chronic, 341
clergymen's, 349
common membranous, 352
folliculous, 349
gouty, 342, 344
granular, 349
measles, 347
rlieumatic, 342, 344
scarlet fever, 348
small-pox, 349

Spasm of larynx, 454
of pharynx, 436

Spasmodic croup, 486
Spear, E. D., 186
Specula, aural, 17, 18

nasal, 206
Siegle's pneumatic, 98

Speech in testing the hearing, 27
Sphenoid sinuses, 303

diseases of, effect on eye, 303
tumors, 303

Sphenopalatine ganglion, 231
Sprays, 215

for ear, 34, 35, 88
Spurious croup, 452
Stacke's operation, 172
Stapes, 91, 105, 139, 141, 107

mobilization of, 110, 114
removal of, 115

Statistics, 3, 391
Stenosis of Eustachian tube. 35. 72

of larynx, 484, 498, 500, 501, 509
of nasal cavities, 224, 245, 259, 274

319, 326
Sterilizing instruments, 158, 327
Strabismus from nasal disease, 312
Stridulous laiyngitis, 454, 461
Strueh, 387
Subjective sounds, 74, 80, 92, 133. 188
Synecliia of nasal cavities, 255, 313 •

Syphilis, of auricle, 52
internal car, 186
larynx, 498
nasal cavities, 280
pharynx, 424

Syphilitic stenosis of larynx, 500
Syringes, 58

Tables, statistical, 4, 5. 0 11 301
Tablets, coryza, 338

Tablets, cough-, 339
thi-oat-, 339

Talbot, E. S., 52
Tamponing nares, 273
Taylor, James L., 387
Tegmen, mastoideum, 150, 170, Figs.

109, 110
tympani, ^13, 150, Figs. 109, 110

Temporal bone, 140, 141, 165-170, Figs.
109, 110

caries of, 138
Tensor tympani, 70
tendon of, 68
tenotomy of, 108

Tests of hearing, 21-27

acoumeter, 26, 27
Bing's test, 25
expressions for, 22
Galton's whistle, 26
Gelle's test, 26
Einne's test, 25
speech, 27
tuning-forks, automatic, 23
Hartmann's, 24

watch, 22
Weber's method, 25
whispers, 27

Thomas, H. M., 214, 415
Thorner, Max, 335, 340, ^47, 451
Throat-tablets, 339
Thrombosis of sinuses, 147
and jugulars, 148

Tinnitus aurium, 74, 86, 92, 133, 188
Toeplitz, Max, 138, 187, 415, 513
Tongue-depressor, 207
Tonsil, calculi, 415

hypertrophy, of oral, 405
pharyngeal, 324

mycosis, 414
of Luschka, 319, 324
pliaryngeal, 319, 324
syphilis, 424
tuberculosis, 420

Tonsillitis, acute, 399
treatment, 402

Tonsillotome, 409
Tonsillotomy, 408
Tonsils, acute inflammation, 399

chronic inflammation, 405
adenoids in vault of pliarynx, 324
aural symptoms from, 320
treatment, 407

anresthetics, 408
haemorrhage from tonsillotomy,.

hot snare, 413
tonsillotonio, 409
tonsillotomy, 408
Wriglit's electric amygdalotome.
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Tonsils, hypertrophied, 405
lacunte' of, 407
largo, 405
parasites in, 414
varieties of inflammation, 399

Toynbee's aiiscultation-tube, 45, 46

Tracheotomy, 470
choice of operation, 471

high operation, 471
low operation, 473

Trachoma from nasal disease, 311

of vocal cords, 482
Transfixion needles in nasal hypertro-

phies, 267, Plate V
Trelat, 420
Tuberculin in tuberculosis, 423, 497

Tuberculocidin in tuberculosis, 423

Tuberculosis, effect, on ear, 119

larynx, 494
nasal cavities, 280
pharynx, 420

Tumors of antrum of Highmore, 300

auricle, 51

larynx, 502
nasal cavities, 274, 322, 323

pharynx, 416
Tuning-fork, automatic, 23

Turbinated bodies, 255-258, 290, 291.

297-302, Plate II

Turk, F. B., 220
Turnbull, 200
Tympanic cavity, 113, Figs. 109, 110

floor of, 113

inner wall. Figs. 109, 110

mucous membrane. 121

outer wall, 70, 106

Tvmpanum. See Tympanic cavity.

Tyrrell, Sha\ve, 238

Umbo of membrana tympani, Plate I

Urbantschitsch, 198

Uterine reflex neuroses of larynx, 489,

490
Uvula, Plates II, IV. V
Uvula, bifid and double, 418

Uvulitis, 416

Valsalva's inflation, 101

Van der Poel, 330
Vapors, use of, in oar. 37, 38
Variola, pharynx in, 349
Vegetable parasites in ear, 62
Veilon, A., 399
Velum palati. Plates II, IV, V
Vertigo, 93, 144. 145, 148, 183, 185,

186, 192, 312
Vestibule, 165, 169
Vibrator, ossicle, 104
Virchow, Rudolph, 133, 358, 405, 503
Visual field, contraction from nasal

disease, 313
Vocal cords, granulations of, 482
trachoma, 482

Voice in laryngeal diseases, 452, 476,

477, 502, 508
in nasal diseases, 259, 326
in sexual abnormalities, 490

Voice, rellex affections of, 490

\ulpius, 153

Wagner, Clinton, 224
Walls, F. X.. 393
Watch-test for hearing, 22

Wax in ear, 56

Weber's test for hearing, 25

Webster, 184

Welch, W. H., 355, 390

Wiisper-test for hearing. 27

Whistle, Gallon's, 26

Whitaker, H. W., 415

White, J. A., 249

Wilde's incision, 155

Wile, William C, 369

Winters. 386
Witzel, 331
Wolfenden, Norris, 405, 497

Wright, Jonathan, 252, 293, 413

Wiirdemann, H. V., 97

Wyman, Morrill, 232

Yersin, 357

Zaufal, 147

Ziemssen, 475, 477, 509

Zuckerkandl, 287
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