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WII.LIA^I ()SLK1{.

A GREAT physician, a wise counsellor, a true num and above all

a friend has gone to his long home. William Osier is dead. There is

no man in the profession in any land whose passing could hriiig

sorrow and a keen sense of personal loss to so many. It is a far cry

from the rectory in Tecimiseth, Ontario, in LSiO, to Oxford in 1910;

but the journey never seemed long to him, for he travelled cheer-

fidly, did each day's work as it came and never lost a chance of help-

ing others. His philosophy of life was simple—to do the day's work

well and not trouble about the morrow, to act the (iolden Rule and

to cultivate a spirit of equanimity. Many other (jualities were

evident in his daily life; two stand out, kindness and the habit of

charity toward all men. His darkest days came when his son ga\"e

his life in France, but he bore the sorrow witli fortitude and ke})t on

with his daily work—"Carry on" was the word. His work during

the war was very heavy, and he was constantly laboring to the limit

of his strength.

How can one state his many activities in a few words^ Profes-

sionally he did much to advance knowledge, to impro\'e nietlicai

education and to uphold the best traditions of a pr(»fes>ion which

he loved. A friend of young men, he never missed the opportunity

to encourage and help them. How often he sent an al^pr()^ing word

about an article or a good piece of work. As a teacher he did much

to help medical education in this country and taught the lesson

that the knowledge of disease is to be learned at the bedside rather

than in the lecture room. A lover of books, he gave the first stimulus

to many of an interest in literature, and especially in medical history.

As a physician he inspired confidence and gave courage to the sick

with a constant example of kindness and consideration to those

about him.

He put his mark on medicine and men wherever he lived and

worked. There are men in Philadelphia who show the influence of

his teaching there over thirty years ago. Much of the success of the

Johns Hopkins Hospital and Medical School is due to him. To the

profession he gave freely of time and advice. His influence was always

exerted to promote "Unity, Peace and Concord." For him the

general practitioner was the backbone of the profession. He would

never listen to any word said in detraction of a brother practitioner.



WILLIAM ns[j:i;

Tliere wore other actixitics. His kiiowk-duc- of literature was

extensiAc and in him the (Ireek i)liilos()phers had an eauer student.

For one without a special trainiuii; his classical knowledge was

I'euiarkahle. His essays take no mean })lace both in matter and

style. But after all, what we think of most is the humamios of

the man— " Houio snm; humani nihil a me alienum ])Uto.'" He met

the ignorant and the wise and })oth could learn from him. That he

did so much was a constant wctuder, hut he knew the ^alue of

minutes and had the art of concentration. Of his kindness to others

one learned only hy chance; many of the readers of this know of his

kindness t(» them.

Cheerfulness was a characteristic; work with him was never dull.

He ne\'er had to unbend, and where he sat was the head of the table.

AMiat a fund of reminiscence and incident he had and how naturally

and easily he could draw on it. The opportunity for a jest was

rarely lost, but the jest was a kindly one. A wound was rarely felt

by the one at whom the arrow was shot. But how his lighter

doings and sayings jjuzzled some of his ac(iuaintances—not hi>

friends, for the>' understood.

Tu tlu.se who worked with him in Haltimoi'c many memoi'ics

come back of the da\s in the hospital an<l classrooUK .\o man evei'

had moi'c d( xoti'd assistants; to them he was "Idle ( hief, " and that

title in their thoughts can ncxci- belong to anyone else in the sense

t hat it did to liiuL d he alei't , acti\'e Hgnre entering the hospital a few

minutes befoi'c nine, and always on \\u\v, the ward I'oimds, the hunt

in the library for an article, the discussion of some special point,

the intci'cst of t he clinic, ai'c pai't of the recollections that come back.

l"oi' his students the Satui'day cxcnings at his home mn^t stand out

as |)ei-hai)s the best hours of their undergraduate life.

Now wc lia\c the niemoi'ies only, but they are precious ones. l''or

nianx of u> William Osier stands as the strongest inlluence in our

li\'es. He will be missed and mourned, but his inlluence goe> on

and genei'ations of me(lical students \'et unboiMi will pi'olit by his

life and work. l'"i-om his passing there will be for many an added

nieaning to the words of Milton:

t'lil ( M In- li(':i\ \ c'Ikuij.'!'. iiciwtliciu ;iit urme,

N\n\ ihovi art jioiio, autl lu'v't-r iimst leturn!

TiioM \^ M< ( "i;ai..
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SOME PRACTICAL POINTS IN PROSTATIC SURGERY.'

By John B. Deaver. M.D.,
PHILADELPHIA.

The mortality rate followino; prostatectomy is in direct ratio to

three \itally important factors: (1) The recognition of absohite

contra-indications to operation; (2) the recognition of relative

contra-indications to operation, and (3) the knowledge of methods

of treatment preliminary to operation that will remove such relative

operative contra-indications and thus bring the individual within

the operable class.

Characteristic illustrations of these factors are most frequently

found in subnormal function of the kidneys. In one instance an

impending in-emia may be due solely to an antecedent nephritis

of the chronic interstitial type, in which event, the cause being

irremovable, there is an absolute contra-indication to operation.

In another instance a minor degree of interstitial nephritis may exist,

but the dangerously low renal fimction present is dependent upon
back pressure incident to lower urinary obstruction. lender these

circumstances there is a relative contra-indication to operation,

because after decompression of the kidneys the renal function im-

proves, so that eventually the obstructing prostate can be removed

successfully.

Similar relative contra-indications occur as the result of altered

kidney function, consequent upon decompensation of the cardio-

1 Read before the Buffalo Academy of Medicine, Buffalo, N. Y., November 5,

1919.

VOL. 159, NO. 1. JANTTART, 1920.
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\as()iii<)t<>r systems. With ])ropc'r trcjttnient the l)l()<)(l-vascular

tone may improA'e and eoiiicident with it the renal function is

restored. Sueh restoration of function could obviously be accom-
I)Iished in no other way in cases of this kind than by treatment of

the cardiovascular system.

In a small proportion of cases an ol)A'ionsly enlarged prostate

may be accused of giA'ing rise to symptoms and conditions for which

it is only partially or even not at all responsible. Mistaken diag-

noses of this kind are almost invariably due to lack of completeness

in the physical examination, and especially of the nervous system.

In an indi\'idnal with early tabes and an enlarged prostate gland the

sym])toms of prostatism may be due chiefly to bladder atony result-

ing from the cord lesion. This constitutes an absolute contra-

indication to prostatectomy. In other instances remoN'al of the

])rostate is indicated, but only after it has been definitel.t established

that the symptoms are due in major j^art to its enlargement. The
tabetic lesion constitutes a relative contra-indication, in that specific

treatment is advisable before removal of the prostate is attempted.

In man\' instances the differentiation between absolute and relative

contra-indications is a most difficult, if not impossible, matter.

We cannot reproach ourselves for the mortality following prostatec-

tomy in those cases in which every attempt has been made to make
this differentiation, l)Ut in which the contra-indications which seem
to be relative were, as events proved, absolute once.

In only a small ])roportion of cases does the primary examination

reveal complications that absolutely preclude the possibility of

operation. The majority of complicating factors that would result

in a fatality with immediate operation are so far removable that

prostatectomy can be performed later in comparative safety. The
success of the indiA'idual surgeon is far more dependent upon his

ability to recognize and treat relative contra-indications, together

with the selection of the proper time for operation, than upon his

technical skill in removing the obstrnction.

Th(> general mortality rate of prostatectomy throughout the coun-

try is well aboA'c 20 ])er cent., and 09 per cent, of all deaths following

the operation are caused by uremia, hemorrhage, shock and sepsis.

In a collected series of 147 cases of the immediate^ postoperative

death, uremia was given as the result in '.]\) instances, hemorrhage in

32, shock in IS and s(>])sis in \'.\. Practically the same mortality

rate is attributable to uremia and sepsis as is given for hemorrhage

and shock. In other words, about half of the operative mortality

de])endent upon the major causes of o])(Tative death follow compli-

cations that existed as relative contra-indications before operation;

the remaining deaths are directly (le))endent upon technical com-

plications of the operation. If we include other causes of death,

such as asthenia, infected kidney, etc., with the group that presented

preo])eratiA'e contra-indications, the percentage of deaths due to
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failure to recognize the danger signals will be materially increased.

It is difficult to realize that almost as many prostatectomy deaths

are due to hemorrhage as to uremia, but such is the fact. It is

necessary to recognize and to treat properly the relative contra-

indications to prostatectomy and to so perform the operation that

, fatal hemorrhage and sepsis will be rare events, instead of the

extraordinarily common ones which they are at the present time if

the mortality of prostatectomy is to be reduced.

Absolute contra-indications to the removal of the benign hyper-

trophic prostate are frequently encountered ; that they are too often

disregarded is evident from the existing mortality' rate. The
relative contra-indications are presented in the vast majority of

cases; here, again, the high mortality rate bespeaks the indifference

of many operators to dangerously low functional activity of vital

organs. One of the rarely admitted absolute contra-indications to

operation is the inability of the surgeon to control hermorrhage or

to remove the prostate within limits of traumatic injury that the

patient is able to bear.

The absolute organic contra-indications generally affect groups

of organs rather than a single organ, although the major s\iiipto-

matology will often direct attention, especially to one or other organ

or system. An exceedingly high blood-pressure, for instance, in an

aged individual is usually indicati\'e of cardio-arterial pathology,

but in some instances it is largely compensatory to interstitial

nephritis. When purely compensatory in type a failure in com])en-

sation may occur after prostatectomy, owing to the added strain

thrown upon the kidneys. Nature may fail in her attempts to

further increase the blood-pressure so as to insure renal function, or,

having successfully accomplished this, a cerebral "S'essel may burst

or the heart may suddenh' dilate, with death following in either

event. In the absence of these fatal factors death may occiu- from

renal failm-e, notwithstanding a better cardiovascular function after

operation than before. High arterial tension in itself is not a posi-

tive contra-indication to operation, but a cardiovascular system

which shows no elasticity in function after the institution of treat-

ment designed to relieve the causes of high arterial tension is not

dependable, and if, in spite of the maximinn compensatory activity

of the cardiovascular system the renal function, despite treatment,

is barely sufficient it is worse than foolhardy to attempt prostatec-

tomy. A decompensated cardiovascular system which does not

respond to treatment obviously contra-indicates oj^eration. Im-

l)ending uremia commonly delays operation but does not necessarily

preclude it. We are realizing more and more how really few

prostatics have kidney defects which cannot be removed or at least

relieved sufficiently to make the individual safe for prostatectomy.

In our experience sepsis and toxemia productive of a general low

ebb vitality are frequent contra-indications to operation. In these
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cases a low-grade uremia is often a chief contributing factor, but

this is not always true. We refer now to the individual prematurely

aged as the result of excesses, the victim of manifold chronic toxemias

whose vitality is further sapped by chronic sepsis of bladder and

kidney origin. These individuals are anemic, their tissues are

flabby, their appetite is poor and their resistance nil. The renal

function in this class of patients may be relatively normal and the

most careful examination may fail to reveal any positive contra-

indication to operation; yet we know from experience that these

patients die after prostatectomy from causes that are grouped

under the term asthenia. x\fter weeks or months of the most care-

ful treatment many of these patients can be safely operated upon;

to operate them !\'ithout such preliminary treatment is inexcusable.

Renal failure is by far the commonest contra-indication to

operation, but it is usually a relative contra-indication. It is our

duty to determine the degree of renal impairment and the possi-

bilities of its improA'ement under treatment. The surgeon must

familiarize himself with the various methods of measuring renal

function and of selecting and applying methods of treatment best

suited to restore this function, and, filially, he must be able to

recognize maximum renal function and to judge correctly the ability

or inability of the kidneys to support life after prostatectomy.

Surgical success in these cases, above all others, depends upon the

abilities of the surgeon as a physiologist.

We are fortunate in having many means of estimating renal

function—our misfortune lies in not possessing any other method

that will accurately measure the function of the kidneys in every

instance. It is only l)y repeated examinations and weighing the

evidence furnished by many tests that one can accurately gauge

kidney function, especially as regards the reserve capacity of these

organs. The tests of retention, of which the most important is

the blood-urea test and the tests of excretion, of which phenol-

phthalein is the most accurate, usually give similar results. This

is l)y no means the invariable rule, however, and on account of these

exceptions the tests of excretion are sometimes condemned. To
condemn these or any other tests because of exceptional failures is

inifortunate, inasmuch as they are capable, when properly inter-

])ret(Ml, of giving much valuable information. It is likewise a mis-

take to ])ass one's opinion on a single test, inasmuch as the tests of

excretion are indicative only of the function of the kidneys during

a specific interval of time. A single test of retention is more to be

relied u]:)on than a single test of excretion. ITrea in the blood is the

ash of ])rotein derivatives and in the absence of tissue obstruction

is derived almost entirely from the food. Furthermore, it is a

threshold substance which is taken from the blood by the kidneys

when the normal concentration is exceeded. Therefore, renal

failure proni])tly gives rise to urea retention. This rule, too, is not
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without exceptions, and in certain instances an impending uremia
may exist though the blood urea is only slightly if at all increased.

A concentration of urea, 0.5 gm., and of the total incoaguable

nitrogen, 0.6 gm. per liter of blood, has been the accepted normal
level, but Folin and Davis have found that a concentration of non-
protein nitrogen 26 mg. and urea nitrogen 13 mg. per 100 gm. of

blood is normal. Concentrations of less than 0.6 gm. of urea per

liter of blood are of little prognostic significance in our exjDerience.

The results of the blood-urea test are always contrasted with the

phthalein excretion. A low phthalein output, 20 per cent, or less,

is usually but not always associated with retention of urea. If a
low phthalein excretion and urea retention occur together the renal

function is certainly greatly impaired; operation should be with-

held until these results are confirmed or disapproved by repeated

tests. If, on the other hand, a low phthalein output is not associated

with urea retention and the general condition of the patient is good,

we are prone to disregard the results of the phthalein test. Again,

a high percentage output of phthalein is not incompatible with

dangerous urea retention. These are exceptional cases, however,

and they are certainly not good reasons for discarding so valuable a
procedure as the phthalein test. We are prone to forget the old-

time tests of renal function. Their very simplicity no doubt con-

demns them to forgetfulness. I refer to the quantity of the urine

and to its specific gravity. As a rule the results of the kidney
function tests indicate an altered state of function which Nature has

expressed in the production of a urine low in content of solids, and
therefore low in specific gravity, but often great in quantity. We
have, however, seen cases in which the various functional tests

indicated a good state of renal function but in which the urine was
abnormally low in specific gravity. I personally would refuse

operation in any individual whose urine showed a specific gravity

persistently below 1005, regardless of the results of any functional

tests. No fear of uremia need be entertained for the individual

whose kidneys secrete a normal quantity of approximately normal
urine. The quantity of urea in the urine is of little prognostic

significance, except it be compared with the quantity of blood urea;

we believe that Ambard's constant is of value and should be taken

advantage of in clinics where laboratory facilities are at hand for its

estimation. It is important that the urine be studied for acetone

and diacetic acid. Acidosis is a factor to be reckoned with therefore

every precaution to prevent as well as to correct it when it occurs.

Cultures of the urine are made in all our prostatic cases, since we
believe it is important to know the t}T)e of infecting microorganisms

present. This enables us to intelligently guide the preoperative

treatment, especially as regards the length of time necessary to

continue preliminary drainage of the bladder. It is also of assist-

ance in determining whether preliminary cystostomy should be done,
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and if so, what ty])e of local treatment is to be employed and how
long it should be continued. Sensitized bacterins are occasionally

of value in hel}^ing to overcome the infection, especially in the pres-

ence of a complicating pyelitis.

Practically all of our patients are cystoscoped, but not until

they are subjected to preliminary treatment. The bowels should

be freely opened with a saline cathartic. Copious drinking of water

should be encom-aged and formin and acid sodium i)hosphate ad-

ministered for several days at least before the cystoscopic examina-

tion is made. The cystoscopy is absolutely essential in certain

cases of hematuria for the differential diagnosis of benign from

malignant prostate or in the recognition of a complicating }5aiMlloma.

The size and shape of the intravesical portion of the prostate is

determined cystoscopically as well as bladder complications, such

as stone and diverticulum, ^"esical diverticula are important

causes of morbidity following prostatectomy-. A pouch of this

nature in commimication with the bladder cavity will give rise to

the s\inptoms of prostatism, and if the patient is informed of the

probable necessity of a second operation for its removal the surgeon

will })e spared much embarrassment w hen the removal of the ])rostate

fails to remove the symptoms.
Low renal function in prostatics is not infrequently dependent

upon surgical kidney, so that differential studies of kidney function

are sometimes necessary. In these cases we prefer the indigo-

carmine test. This test is particularly a])plicable to prostatic

cases on account of the ease and rapidity with which it may l^e

performed.

Catheterization of the ureters, which is often difficult and some-

times impossible in the ])resence of large intravesical projections, is

imnecessaTy. Obviously this test lacks the exactness and refine-

ment of differential phthalein studies, but it ser^-es for all ])ra('tical

purposes in prostatic cases in which differential studies are neces-

sary.

Preliminary Treatment. Practically all prostatics are in need

of treatment before operation can be safely undertaken. In certain

cases of acute retention, prolonged and imsuccessful attempts to

insert a catheter have so traumatized the urethra that further

attemi)ts to relieve the patient instrumentally are unjustified.

Under these circumstances the })ladder should be drained supra-

])ubically. The l)ladder may be explored with the finger at this

time and any calculi should be removed. In desperate cases in

which the retention has continued for a long time and the bladder

has become greatly o\'erdistended the sudden relief of intravesical

pressure is extremely dangerous. Formerly we employed the trocar

in cases of this kind, but probably a better procedure is the intro-

duction, under local anesthesia, of a female retention catheter.

The l)ladder is ex])()sed suprapubically, the bulb of the cathether is
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folded and grasped in the jaws of a pair of dressing forceps and is

introduced through a very small incision into the bladder. The
tube is clamped off and traction is put upon it so that the bulb of

the catheter fits snugly against the bladder mucosa. If too large

a single stitch will serve to close the incision tightly around the

catheter. This procedure can be carried out with the loss of little

if any lu-ine. By removing the clamp from the tube at intervals

the bladder may be emptied intermittently. This does away with

great danger, due to sudden and complete emptying of the bladder.

Under ordinary circumstances we prefer a drainage tube of large

caliber, but in cases of long-continued complete retention which
cannot be relieved per ureihram I am sure that the al>o^'e procedure

is a life-saving measure. Long-continued drainage of the bladder,

which is usually necessary in these cases, can be accomplished in

this manner most effectively and without discomfort to the patient

incident to the prolonged leakage of urine. This is the only type of

case in w^hich it is necessary to operate immediately, and primary

prostatectomy is attended by approximately 100 per cent, mortality

in this group.

If the urethra is patulous we prefer the indwelling catheter in the

initial stages of treatment in most cases, but under other circum-

stances, preliminary cystostomy should l)e performed without delay.

In draining the bladder suprapubically, as the first stage of a

tW'O-stage prostatectomy, we prefer, as we have just mentioned, a

drainage tube of large caliber. This is especially indicated when
cystitis is a prominent complication. Prolonged drainage is

essentially necessary in cases in which extensive ecch\iiiosis of the

bladder mucosa has occurred. This condition is easily recognized

by the chocolate-coated appearance of the mucous membrane, an
appearance which is due to intramucosal and submucosal hemor-
rhages. The bleeding is the result of the local action of bacterial

toxins. The mucosa becomes softened, thickened and irregularly

stained by reduction substances derived from the hemoglobin, wdiicli

give to the membrane its chocolate-coated appearance. This

condition may, but rarely does, give rise to hematuria. The altered

mucosa is much more absorbative than is the normal mucous
membrane of the bladder, which fact explains the chronic toxemia

from wdiich these patients suffer. In this fact also we find the

ratiojiale for drainage of the bladder for a sufficient period to permit

regeneration of the mucosa to take place.

Preliminary cystostomy, more than any other single procedure,

has materially reduced the operative mortality of prostatectomy.

We do not employ it routinely, however. In early cases of prostatic

enlargement, that is, in patients with small amounts of residual

urine, patients whose kidneys are functionally satisfactory and in

whom there are no definite contra-indications to operation we
prefer to remo^'e the prostate without preliminary drainage of the
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bladder. In the majority of cases tlie catheter is used either

intermittently or constantly, and if the kidney function and general

condition improve sufficiently, we proceed at once with the pros-

statectomy. In the remaining group of cases, which includes all

those in whom the preliminary catheter treatment has failed, we
advocate the two-stage operation.

There are certain technical difficulties associated with the removal

of the prostate, which are dependent upon preliminary drainage of

the bladder—difficulties which cannot easily be overcome. The
size of the incision is limited to the distance between the drainage

opening and the pubic bone, since it is unsafe to enlarge this incision

upward on account of the danger of opening the peritoneal cavity,

the peritoneum having become attached to the bladder wall in the

line of the original incision. This gives insufficient exposure of the

prostatic bed, and in the event of hemorrhage it is often difficult

to apply gauze packing. This is the one certain way to control

hemorrhage after prostatectomy. Distensible bags and similar

plaj-things are effective only in cases in which there is no bleeding.

Very large prostates are usually easily enucleable, but it is fre-

quently quite difficult to deliver them through the small suprapubic

wound; in fact, it is frequently necessary to section the gland and
remove it piecemeal.

Preliminary drainage of the bladder serves, however, to relieve

the congestion of the prostate gland, so that at the time of the second

stage of the operation it is much smaller than the digital examination

at the time of the first operation would lead us to believe. This

shrinkage of the organ, while serving to add to the difficulties of

enucleation, minimizes postoperative bleeding, so that packing to

control hemorrhage is less often necessary with the two-stage

operation. The success of prostatectomy, let me repeat, is chiefiy

dependent upon the preliminary treatment; of secondary importance

are the technical details with which the enucleation of the prostate

is accomplished.

SURGICAL RENAL TUBERCULOSIS: THE PROGNOSIS.^

By W. F. Braasch, M.D.,
BKPAKTMKNT OF UROLOGY, MAYO CLINIC, ROCHESTER, MINN.

Several factors afl'ecting the prognosis in cases of surgical renal

tuberculosis have not as yet been definitely determined. Probably
the most important of these are: Age, sex, coincident tuberculosis

in other tissues, duration of symptoms, degree of involvement of

the bladder and kidney and bilateral renal disease.

' Presented before the American Association of Gcnito-Urinarj' Surgeons, .Tune,

1919, Atlantic City.
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According to the surgical records of the Mayo Chnic 532 persons

were operated on for renal tuberculosis from January 1, 1894, to

January 1, 1918. During this period about 85,000 patients were
operated on; thus the incidence of surgical renal tuberculosis may
be estimated as 0.6 per cent. A previous review- has been made of

the postoperative records of a portion of these cases, but the present

data have been derived from more complete records and a larger

number of cases.

The total nimiber of patients (532) was employed in the estima-

tion of many of the general statistics. Among this number were

16 patients who were known to have bilateral renal tuberculosis

and were therefore not considered in the survey of postoperative

results. Statistics bearing on postoperative results were based on
the postoperative records of patients heard from either by corre-

spondence or by personal examination. This number included

435 patients (84.3 per cent.) of those operated on. It will be noted

that only the postoperative records of patients operated on prior

to January 1, 1918 were studied. In considering the influence of the

different complications it was found that more detailed data were

available in 346 cases in which operations were performed from

January 1, 1912, to January 1, 1918 inclusive.

TABLE I.—AGE.

Patients operated on 532

2 patients to 10 years

37

197

168

89
36

3

11 to 20

21 to 30

31 to 40
41 to 50

51 to 60

61 to 70

0.4 per cent.

6.9
37.0
32.0
16.7
6.7

0.6

Patients with post-operative data, 435.

32 patients 1 1 to 20 years .

161

137

75

27

3

21 to 30

31 to 40

41 to 50

51 to 60

61 to 70

Reported dead.

9 (28.1 per cent.)

41(26.2
26(18.9
20(26.6
7(25.9
1 (33.3

The greatest incidence of surgical renal tuberculosis (69 per cent,

of the total) occurred between the ages of twenty and forty. The
largest number of cases (37 per cent.) is in the third decade. The
condition is rarely found in the first and seventh decade. When
tuberculous infection of the kidney does occur in children, it is

usually in conjunction with tuberculosis disseminated in other tissues

so that operation is inadvisable. Nephrectomy in children should

not be done with the first onset of symptoms; it is advisable only

2 Braasch, W. F. : Chnical observations from 203 patients operated on for renal

tuberculosis. Jour. Am. Med. Assn., February, 1912, hdii, 397-401.
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when it is evident that the active tuberculous infection is locaHzed

to the kidne>'.

The influence of age on the ultimate prognosis is of comparati\'ely

little significance and the general mortality average remains fairly

constant in the various decades. The late mortality during the

third decade is somewhat lower than that during the other decades,

but the difference is not great enough to warrant any definite prog-

nostic distinction. In the first and last decades too few cases are

in\'olved to give the mortality percentage any accurate value.

table II.—SEX.

Patients 532

Males 338 (6.3.5 per cent.)

Females 194(36.5
Patients with postoperative data 435

Deaths 105

Males 75(27.5
Females 30(18.4

The greater number of nude patients is in kee])ing witji the ])re-

])onderance of male patients ii' cases of other cltronic infections of

the kithiey. The relative mortality is somewhat higher in the male.

Tlie relati^e duration of preoperative s\inptoms is practically the

same in Ijoth sexes.

TABLE III.—COINCIDENT LESIONS.

Patients with renal tuberculosis operated on from 1912-1918 346
" with coincident lesions 244 (71.0 per cent.)
" with complete postoperative data 201

who died 33 (16.4
" with one lesion 89
" with one lesion who died 14 (15.7 "

" with two lesions 56
" with two lesions who died 9 (17.8 ''

'' with three lesions 39
' with three lesions who died . 5 (12.8 "

" with more than three lesions 17
" with more than three lesions who died .... 5 (29.4 "

Evidence of tu})ercul()sis in other })arts of the body, either healed

or active, was found in 244 of the 340 i)atients (71 per cent.) operated

on since 1912. In the exjimination of a patiinit witli suspected renal

tuberculo.sis a thorougji search for such complications is necessary.

In fact, it is questionable whether renal tuberculosis ever occurs

without coincident tuberculosis in some other tissue, and which

may not be apparent on casual examination. That such complica-

tions exert but little influence on the ultimate ])rognosis is evidenced

by the fact that the mortality percentage in our cases was even

lower when coincident tuberculosis was noted than that of the

general axcrage. The e»ccurrence of coincident tuberculosis, particu-

larly when healed or dormant, does not necessarily render the prog-
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nosis less favorable; in fact, it. may be regarded as an evidence of

good resistance power on the part of the patient. In reviewing the

postoperative results of the patients with complications, it is of

interest to note that when multiple lesions occurred the percentage

of recovery was relatively as great as when only one lesion was noted.

The only exception occurred when multiple, active complications

existed as a part of a generalized tuberculosis. The individual

influence of the various coincident tuberculous lesions will be con-

sidered separately.

• TABLE IV.—COINCIDENT PULMONARY TUBERCULOSIS.

Patients operated on for renal tuberculosis 1912-1918 . . 346
" having complete postoperative information . . 298
" who died 44 (14.7 per cent.)
" having complete .r-ray and clinical examination of

chest 300
" ha\'ing definite evidence of pulmonary involvement

.

81(27.0 "
" having definite active tuberculosis 16(5. 3 "

" ha\'ing definite active tuberculosis and complete
" postoperative information 13
" who died (none in hospital) 6 (46.3 "

" ha\'ing doubtful active tuberculosis 17
" having doubtful active tuberculosis and complete

postoperative information 16

who died 3 (18.7 "

ha\ing definite healed tuberculosis 26
" having definite healed tuberculosis and complete

postoperative information 21

who died 2(9.5
" having indefinite clinical or indefinite e\'idence of

previous pulmonary involvement 22
" having complete postoperative information ... 19

who died 1(5.2

Pulmonary tuberculosis is one of the most common complications

occurring with renal tuberculosis. Fortunately, it is usually found

in a chronic or healed form. Renal tuberculosis is not a common
complication of active pulmonary tuberculosis. It occurred as a

coincident infection in less than 5 per cent, of bur patients. As a

•part of a general or a miliary tuberculosis the coincident infection

probably occurs more frequently. Pulmonary tuberculosis as a

secondary complication of renal tuberculosis is of relatively infre-

quent occurrence, although it is a factor in the late mortality after

nephrectomy.

Complete roentgen-ray and clinical examinations were made of

the chest in 300 patients. Evidence of pulmonary tuberculosis

was found in 84 (28 per cent.). The cases were divided into fbur

groups: (1) Definite active tuberculosis; (2) doubtful active tuber-

culosis; (3) definite healed tuberculosis, and (4) doubtful clinical

or roentgen-ray evidence of previous involvement. A number of

patients in whom the physical and roentgen-ray data weje indefinite

were not included.



12 braasch: surgical renal tuberculosis

In Group 1 were 16 patients (4.6 per cent.) of the total number
operated on. Fourteen were males and 2 were females. The mor-

tality of this group, as might be exjDected, was very high; 6 (37.5

per cent.) of the patients died. However, since almost two-thirds

of the patients recovered it is evident that active pulmonary tuber-

culosis does not necessarily exclude operation in cases of renal tuber-

losis, but, on the contrary, offers a fair chance for recovery. In the

majority of these cases the active pulmonary lesion was confined to

comparatively limited areas, diffuse mihary involvement being

regarded as excluding operation. In several cases, although the

lesions were quite extensive and even bilateral, the general condition

of the patients warranted operation. In several cases of well-

advanced pulmonary tuberculosis the advisability of operation was
doubtful, but it was rightfully argued that an operation offered the

only chance of recovery. The most important factor in determining

the advisability of operation was the patient's general condition.

None of the patients died in the hospital or unmediately following

operation, showing that the pnesthetic (ether in every case), even

in the presence of active pulmonary tuberculosis, had no immediate

harmful effect.

Group 2 probably includes a small nimiber of patients with limited

active lesions. The mortality was approximately average. In

Groups 3 and 4 the mortality was unusually low. From this it may
be argued that patients with healed pulmonary tuberculosis have

developed high resisting powers against the tuberculous infection,

and that complicating renal tuberculosis is an evidence that the

resistance of patients is only temporarily lowered at the time of the

renal infection.

table V.

—

genitalia.

Male patients operated on (1912-1918) .... 234

Lesions in genitalia 171 (73.0 per cent.)

Complete postoperative data 141

Reported dead 26(18.4
Epididymectomy prior to operation 26

Epididymectomy after operation 24

Patients who died following epididymectomy after

operation 3(12.5 "

Coincident tuberculosis in the genitalia rarely occurs in the female

;

it was noted as definite in 171 (73 per cent.) of the group of 234 male

patients. Twenty-six of these patients (18.4 per cent.) died, 13

during the first year. The late mortality is therefore not greatly

influenced by this complication. The high percentage of recoveries

among the patients in this group who had clinical evidence of tuber-

culosis in the prostate and seminal vesicles should contra-indicate

surgical treatment of these organs. It is evident that si)ontaneous

healing must occur in the majority of instances. On subsequent

examinations the j)rostate and vesicles are usually diminished in

size, and either hard and fibrous or apparently practically normal.
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Acute suppuration in the prostate and seminal vesicles is unusual.

Surgical treatment of the tuberculous prostate is indicated only in

certain cases of protracted vesical irritation or in the pr(>sence of

suppuration.

Tuberculosis in the epididymis and testicle should be treated

surgically because of the frequency of suppuration and because the

process does not usually become dormant and disappear. Further-

more, a tuberculous epididj^mis must always be regarded as a

possible focus of general infection. Epidid>inectomy was done in

50 patients in the series, 20 prior to nephrectomy and 24 following

nephrectomy. Three (12.5 ])er cent.) of the last grou]) are reported

dead.

TABLE VI.—BONES AND JOINTS.

Patients with lesions 21 ( 0.0 i)er cent.)

Patients with complete postoperative data . . . 19

Patients with lesions described as active .... 10(57.8 "

Patients reported dead 1(5.2 "

Patients -with spondylitis 17(5.7 "

Patients with active spondylitis 3

Patients reported dead ( 1 active spondylitis) . . . 2(11.7 "

Tuberculosis, either healed or active, invohing the bones and

joints, is not unusual with renal tuberculosis. A review of our

records shows 21 ((') per cent.) such cases. Of this nmnber 10 were

described as active. Four (13.3 per cent.) of the patients are

reported dead. Coincident lesions in the bones, even though active,

have little or no bearing on the prognosis, provided it is not a part

of general acute tuberculosis.

To the group of complications involving the bones should be added

the cases of spondylitis. Fourteen patients were suffering with

chronic and three with active spondylitis. Two of the former and

one of the latter are reported dead, evidence that chronic spondy-

litis does not greatly affect the ultimate result. Active spondylitis,

particularly in the presence of other tuberculous lesions, will neces-

sarily make the prognosis much more serious, but it does not contra-

indicate operation. One of the patients with an active process

operated on six years ago is living, in a fair degree of health. In a

number of such patients observed the condition was regarded as

inoperable either because of their general health or the presence of

other active complications.

Adenitis.

In but 19 (0.4 per cent.) patients was there any well-marked

evidence of tuberculous adenitis. In the majority of these only a

few glands were invohed, and in none sufficiently to require surgical

intervention. Two of the nineteen patients (10 per cent.) are

reported dead, indicating that this complication has no bearing on
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tlic proiiiiosis otlicr tliiin to show the hii;'li resistance on tlie i)art of

the ])atieiit.

TABLE VIL—HEMOGLOBLX.

Patients ha^^ng less than 80 per cent 73

Patients reported dead 7 (9 per oent.)

Average duration of bladder symptoms (2 cases without) . . 2 yrs. 9 mos.

Patients with 50 per cent, or below (one died) 8

Anemia secondary to renal tuberculosis is frequently noted. Its

incidence in our series was 25 per cent. As a rule the degree of

anemia is not marked. The reduction in hemoglobin is seldom

caused by the loss of blood from hematuria. It is not in proi)ortion

to the duration of symptoms of the bladder, since a number of

patients ^^'ith low hemoglobin had s^^uptoms of only a few months'

duration. The average duration was two years and seven months,

which is about the average of all cases. The greatest reduction of

hemoglobin is noted with extensive renal suppuration when absorp-

tion of toxins was exidently the cause. The degree of hemoglobin

gives no index to prognosis; 8 patients had oO per cent, hemoglobin,

or below, of whom 1 died. Seven patients in the series (9 per cent.)

are rejjorted dead.

TABLE MIL—BLADDER IXYOLVEMEXT.

Patieiiis. Deail. Per cent.

Degree 1 .5.5 8 14.51.-

Degree 2 92 9 9.7j

Degree .3 71 Ifl 22.51,

Degree 4 43 7 10. 2/-'

The pathological condition in the bladder as noted on cystoscopic

examination in this series is estimated on a scale of 1 to 4; 1 slight

involvement; 2 moderate; 3 marked, and 4 extreme. It was found

that the patients were about equally di\"ided between moderate

(1 and 2) and marked (o and 4), the largest single grou}> being o.

The average duration of preoperative s;\inptoms when the degree

of inflammation was scaled 3 and 4 was two and one-half years, and

when it was scaled 1 and 2 it was only one and one-half years.

When the ])reop('rative degree of bladder inflammation was slight

or moderate (1 and 2) it was found that immediate i)ostoperative

improvement in bladder symptoms occurred in 20 per cent., whereas

with bladder inflammation graded 3 and 4 hnmediate improvement

was noted in onl\' 10 ])er cent. The lat(^ mortality in cases of

moderate bladder inx'olvement (1 and 2) was ])ractically 11 ])er cent.,

whereas with advanced involvement (3 and 4) it was 20 i)er (;ent., or

twice as great. Although the renal disease usually has existed

longer in cases of marked bladder involvement, the difl'erence in

involvement is evidently more dependent on the virulence of the

infection than on the duration of s\nTiptoms.
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TABLE IX.

—

degree OF PATHOLOGY.

Patients with complete postoperative data (1912-19LS) . . 298
Patients dead 44 (14.7 jjer cent.)

Patients with limited lesion 37

Patients dead 2(4.-5 "

Patients with advanced lesi(jn 159

Patients dead 2.5 (1.5.7 "

Patients with large pyonephrosis 58

Patients dead 12 (20.0

Patients with occluded tuberculosis 44

Patients dead 5 (11.3 ''

The eoRflitions of the kidneys removed were divided into four

groups: (1) Shght lesions; (2) advanced lesions; (3) complete

destruction, described as advanced pyonephrosis; and (4) occluded

(caseated) tuberculosis. The lesions in the first group were slight,

consisting of limited single areas or multiple early lesions. The mor-
tality in this group (4.5 per cent.) was the lowest and seems to

refute the necessity of the patient's development of immunity before

the kidney is removed. In by far the largest number of patients the

pathological condition of the kidneys was described as advanced

(Group 2). Multiple areas in\olving from one to t\\o-thirds of the

kidney substances were usually found. In Group 3 the jjrocess has

generally existed for so long a time that extensive supj^uration has

occurred. The mortality is greatest and is proliably exj)lained by
absorption of toxins from the extensive abscesses, with consequent

damage to the other organs. Nevertheless, the most gratifying

results are frequently obtained among patients in this group who
before their operation are often in extremely poor general condition

and after\\ ard become quite normal. Group 4 is in realit^' a group

by itself. It is composed of patients in whom Nature has occluded

the ureter, performing a so-called autonephrectomy, and the tuber-

culous process is supposed to have run its course. In only a few such

cases was there any evidence of active tuberculosis in the kidneys;

in the majority, the original kidney tissue had undergone caseation.

The low mortality is evidenced by the patient's high resisting powers.

TABLE X.
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Although the severity of the bladder infection is largely dependent

on the length of the preoperative symptoms there are other influ-

ential factors. It is not uncommon to observe marked inflammation

and ulceration with symptoms of only a few weeks' duration. On
the other hand a fairly nonnal bladder is occasionally found when the

disease has e\idently existed many months. Further, with occluded

renal tuberculosis when the initial symptoms had occurnnl and

ceased several >ears before, the cause of the bladder infection having

been removed by autonephrectomy, the l^ladder usually became
fairly normal.

In the majority of cases the duration of vesical symptoms per-

sisting after operation diminished in direct proj^ortion to the length

of preoperative s^Muptoms. Of the patients with preoperative symp-
toms of less than three or four months' duration improvement was
noted immediately in 48 ])er cent. When the svinptoms existed a

year or more prior to operation immediate impro\'ement was noted

in only bj per cent.

A review of the mortality- records shows that there is surprisingly

little difference in the mortality with regard to the length of pre-

o])erati\'e symptoms of less than fi\'e years. It has been claimed

that the mortality of jjatients with short duration of symptoms is

considerably higher than that of patient-' of long duration, and that

a relative degree of inmiunity is established among the latter. This,

however, was not borne out in our cases, since the group of patients

with symjitoms of less than three months had ]iractically the same
mortality as the group in which the s>'mptoms were of much longer

duration. It is of interest that the mortality in the group of patients

having symjjtoms more than five years is considerably less than the

a\'erage. This is exi)lained by the fact that many of these patients

had either an occluded renal tuberculosis or a high degree of immun-
ity. This group also included five patients who had no evidence of

disease other than albuminuria and slight pyuria, and in whom the

disco\'er\' of renal tuberculosis was largely accidental.

TABLE Xr.

—

bilateral RENAL TLBERCrLOSlS.

Patients with definite bilateral involvement Ki

Patients reported dead (none alive longer than one and one-half xears) . i;}

Patients living (less than two years after operation) 3

It has been claimed that in cases of bilateral renal tuberculosis if

the more diseased kidney is removed the ])atient will often ini])rovt',

and in certain instances recover. It has also been claimed that

infection in the remaining kidney may be reduced or overcome by
comp(!iisatory hypertrophy; this has not, however, been substan-

tiated by the end-results in our series of bilateral cases. Thirteen

of the 10 i)atients with proved bilateral renal tuberculosis are

reported dead; 3 are living. None of the 13 patients lived more than
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one and one-half years after operation, and all but 3 died in less than

six months. The 3 living were operated on two years before their

last report. One of these became steadily worse and recently had
complicating perineal fistulas. The general health of the other two
has temporarily improved. Both patients had a large, active tuber-

culous pyonephrosis on one side, which was removed, anfl a fair

degree of function in the other kidney. Such patients improve

because the toxemia of acute infection is removed, and not because

of improvement in the other kidney. When an occluded caseated

kidney was removed, little or no benefit followed. Unless one kidney

is largely destroyed and the o:her is in fair condition, operation

should not be considered; and then only when infection, pain, or

possibly hemorrhage renders it imperative. Many cases of bilateral

renal tuberculosis in which cure by operation was reported in the

literature were probably not bilateral. Doul)tless pus or tuber-

culosis bacilli picked up by the ureteral catheter from an infected

lower ureter while the kidney itself was normal could best explain

such results.

TABLE XII.—'MORTALITY.

Operations for unilateral renal tuberculosis . . . 516

Operative mortality 7(1.3 per cent.)

Patients with complete postoperative data . . . 435

Deaths 105(24.1
One year or less after operation 58(55.2 "

Two years after operation 8

Three years after operation 6

Four years after operation 2

Five years after operation 7

Six years after operatioi; 5

Seven years after operation 3

Eight years after operation 1

Nine years after operation 1

Ten years and over after operation 1

Date of deaths not given . ' 13

The operative mortaUty (1.3 per cent.) is a comparatively negli-

gible factor. The total mortality (excluding bilateral renal tuber-

culosis) is 24 per cent., which includes every death from any cause

following operation, some occurring as long as ten or more years

afterward.

Fifty-eight ])atients (55 per cent.) died within one year after

operation. The relatively high mortality during the first year after

operation 2ias been previously noted by several observers. It would

seem logical to regard the early death as an evidence of the virulence

of the infection rather than as a result of the operation. It may
be inferred that the probability of death from tuberculosis decreases

inversely' with the length of time after operation. Owing to the

inability to get accurate data as to the cause of postoperative death,

no attempt was made to investigate this factor.

Many patients died from diseases other than tuberculosis and

from accidents, so that the late mortality from tuberculosis is really
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much less than our figures indicate. Furthermore, a considerable

proportion of the total number of deaths reported occurred more

than five years after operation. It would be conservative and more

accurate, therefore, to regard the actual late mortality as not more

than 20 per cent.

One hundred and four (2:) percent.) of the living patients stated

that they had not entirely recovered from their bladder symptoms.

From many of these answers to incpiiries were received in less than

two years after operation, and it is safe to assume that at least 5

per cent, would eventually report recovery from their symptoms.

jMoreo\'er, (i-i patients reported a gain in weight and general condi-

tion, so that except for the bladder symptoms the\' were in a fairly

good state of healtli.

It may be assimied, therefore, that approximately 80 per cent, of

the ])atients will recover following operation for renal tuberculosis

and that a com])lete cure, including cessation of urinary symptoms,

may be expected in fully (tO per cent.

Conclusions.

1. licnal tuberculosis occurs most freciU(^'itl>' between the ages of

twenty and forty years (70 per cent.).

2. It occurs in the male almost twice as often as in the female.

3. The posto])erative mortality in the m;ile patient is somewhat

higher than in the female.

4. The condition is usually not surgical in children; it occurs more

often as a part of a general tuberculosis.

5. Evidence of tul)erculosis in other tissms of the body nuiy be

found in fully 71 per cent, of the patients, if not in all.

(). The ])Ostoperative mortality among ijatients with coincident

lesions is not higher than that of the general average.

7. iMultiple lesions, unless the>- are a part oi %n acute general

infection, do not necessarily render the prognosis more unfa\orable.

8. Evidence of healed })ulmonary tuberculosis is present in fulh'

one-third of the patients.

0. The percentage of reco\ery among patients with healed ])ul-

monary tubercailosis is ai)()ve the average and nuu' be considered

indicative of increased ])()\vers of resistanci-.

10. Coincident active puhnonary tuberculosis was found in

approxinuitely 5 per cent, of the patients, of whom more than (iO

})er cent, recovered following nephrectomy.

11. Involvement of genitalia is present in at least 73 per cent, of

male patients and does not seem to ali'ect the ultimate recivery.

12. Frecjuency of spontaneous healing of lesions in the j)r()state

and seminal vesicles contrn-indicates their remo\al by subsequent

operation.
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1o. Evidence of tuberculosis in\'ol\iuii' the bones and joints was
noted in (5 per cent, of the cases; one-half of the lesit)ns A\'ere actixe.

The late mortality was o })er cent., from which it may he inferred

that the presence of such com]:)lications may be an index of increased

resistance.

14. Spondylitis, usually healed, was present in 5.7 per cent., with

a mortality of 12 per cent.

15. Chronic spondylitis does not influence the prognosis. Active

spondylitis, although it does not contra-indicate nephrectomy, will

not offer a favorable prognosis.

1(). Tuberculous adenitis was present in 19 patients (6.4 per cent.)

and the low mortahty (10 per cent.) is suggestive of a heightened

resistance.

17. Reduction in hemoglobin does not necessarily affect the i)rog-

nosis.

18. The mortality among patients with marked bladder in\'oh'e-

ment is twice as great as with slight involvement. The degree of

involvement is dependent not so much on the duration of symptoms
as on the virulence of the infection.

19. The mortality percentage is markedly influenced by the degree

of pathological involvement of the kidney, increasing in proportion

to the extent of the lesion. Early lesions have the lowest mortality

and pyonephrosis the highest.

20. Occluded renal tuberculosis is indicative of relati\e hnmunity

and a low mortality.

21. The duration of preoperative symptoms does not materially

affect the late mortality.

22. Recovery from bladder s\inptoms is more apt to occiu", and

earlier, when the preoperative sVniptoms are short than when they

are long.

23. Recovery or pemianent improvement of tlie remaining kidney

will not follow after one kidney has been removed in cases of bilateral

renal tuberculosis.

24. Operation in cases of l)ilateral renal tuberculosis is advisable

only when there are acute unilateral complications, and then with

no hope of eventual recovery.

25. Late mortahty is much the highest during the first year; it

decreases with the length of time elapsing after operation.

26. The operative mortality is a negligible factor; the late mor-

tality (five years or less after operation) is approximately 20 per

cent.; failure to effect complete cure is approximateh- 20 per cent.;

this leaves a prognosis of recovery in SO per cent, and of a complete

cure to be expected in fully 60 per cent, of patients.
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DIAGNOSTIC SIGNIFICANCE OF THE FIRST SOUNDS OF
THE HEART.

By Le Roy Crummer, M.D.,
PROFESSOR or CLINICAL MEDICINE, COLLEGE OF MEDICINE, UNIVERSITY OF NEBRASKA,

OMAHA.

Circular 21, S. G. O.,^ issued especially to the cardiovascular

examiners is a definite statement of the most advanced standi)oint

in the diagnosis of heart conditions, and as such deserves to be called

to the attention of all clinicians.

One of the most striking features of Circular 21 is the absolute

disregard of the systolic murmur, the interpretation of which is

usually considered the ultimate test of our diagnostic ability. Lewis^

had previously called attention to the lack of agreement among
])hysicians as to the meaning of the various types of apical systolic

murmurs. But neither Lewis, nor Janeway in Circular 21, offered a

substitute standard for cardiac 'jxaminations.

Such a standard, I think, may be found by comparing the first

sound over the right and left ventricles. Dana's^ recent confirmation

of this idea leads me to believe that a statement as to the possibilities

of this method would not be without interest.

The cause of the first sound of the heart seems to be an accepted

])hysiological fact. At least the description varies little in the text-

books, and all agree in stating two factors, muscle contraction and
auriculoventricular ^'alve tension. As one studies the eft'ects of

mitral valve lesion on the first sound, one is led to doubt the usual

explanation, at least, as applied to muscle contraction. If, however,

one can consider the first sound as due to tension in muscle as well

as in valve the changes in the first sound as a result of valve and
muscle disease can be easily understood.

The theory of Martius, supported by Howell, that the first sound
begins during the time of total closure of the ventricle, that is, when
there is no movement of the blood within the chamber, seems to

substantiate the idea that almost the entire first sound is a result

of tension of both vahe and muscle. It is true that the first sound

lasts longer than the time of total closure, but it is also true that

when there can be no total closure, that is, with mitral regurgitation,

the first sound, making all allowance for the peculiarities of conduc-

tion, is absent. The laws of conduction of sound within the chest

are but slightly understood, and for this reason the interpretation of

sound heard nmst always be based upon changes in conduction as

^^'ell as in character.

1 Circiilar 21, Surgeon-General's Office, July, 1917.

^ Medical Research Committee, Special Report No. 8, London, 1917.

* Heart Muscle Equation, Am. Jour. Med. Sc, June, 1919.
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The evidence obtained by percussion in the examination of the

heart is valuable in many instances, but in the very case where

most needed a rigid thorax, an emphysema or some one of the other

sources of error makes the result of percussion uncertain. \Vlien

one has seen a clear-cut stereoscopic radiograph of the heart and

mediastinum one is not inclined to rely verv' much upon the percus-

sion outline.

So with systolic murmurs under suspicion as diagnostic criteria,

and percussion outline unrehable, any procedure which will give

definite information is to be utilized to the utmost. And such a

source of information is to be found in the study of the first sounds

of the heart.

Exactly the same series of events occur synchronously in the

right and left heart, with the result that the normal heart sounds

thus produced are fused into a single first sound; but just as we have

been taught to diiferentiate systolic murmur by the point of maxi-

mum intensity and the direction of transmission, so we can learn to

tell the first sound as created in the right heart from that in the

left by studying these sounds at the point of optimum clearness.

The sounds then can be compared by auscultation, first, over the

right ventricle and then over the left. In the fourth or fifth inter-

space, just to the left of the sternum, the right first sound is heard

most clearly, but considerable liberty of selection is allowed in order

to find the place where there is the least possible interference from

conduction. The first sound originating in the left ventricle is best

heard just above and within the apex-beat, the classic area of mitral

stenosis murmurs. How much depends upon the proper selection

of these areas to avoid confusion can best be realized when one

remembers the definite localization of the vers' loud presystolic

mumiur and snappy first sound of mitral stenosis.

In a normal heart the first sound right and left are practically

the same in length and quality of tone, but the right not quite so

loud.

The first sound over the right ventricle is almost always normal

or standard, because disease of the tricuspid valve is rare, and such

h}^^)ertrophy as occurs here is in total amount so slight that changes

in sound due to this are beyond our interpretation.

Considering, then, the right first sound as the individual standard;

comparing this with the left first sound as heard at the apex, we find

that the left first sound may be increased, diminished, absent or

show complete changes in character.

The increased first sound left is perhaps best typified by the

booming first sound of aortic insufficiency. This seems to be due

to increased muscle tension and varies directly with the amount of

h^^jertrophy of the left ventricle and with the condition of the heart

muscle. The first sound in infectious aortic insufficiency is louder

and longer than in degenerative aortitis, in which there are usually
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lu'art iiuisc4e changes as well. IIy])ertr()i)liy of tlie left \eiitricle

from am' cause produces similar changes in tone f|nality of the first

sound left, hut when the hypertrophy is l)ilateral the tone quality

of the right first sound is also affected, and then differentiation is

more difficult.

According to Martius the first sound left must he ahsent in mitral

insufficiency because this lesion makes it iin])ossihle for the left

ventricle to have a "time of total closure."

In a very large ]3roportion of the cases of pure mitral insufficiency

we do not hear a first sound left, and it is perfectly safe to make a
diagnosis of organic regurgitation, upon this combination of no first

sound at the a])ex and a loud systolic murmur, with normal first

sounfl right. Likewise, it is impossible to substantiate a diagnosis

of mitral insufficiency when there is systolic murmur and a normal
hrst sound left. Difficulty arises when a changed first sound left

antl murmur is heard, and in such instances a very careful examina-
tion is necessary to determine whether the first sound heard at the

apex is conducted from the right side or whether, in truth, the first

sound originates within the left ventricle. If the first sound has the

same quality and tone as a normal first sound left, but is merely
shorter in duration and followed by a murmur, the exercise test will

many times cause the sound to disappear and l>e replaced, in its

entirety, by a systolic mumiur. Under these circumstances we have
no hesitancy in diagnosing myocardial degeneration with relative

mitral insufficiency. Even without the systolic murmur, shortening

of tlie first sound left, with changes which seem to be due to lack of

muscle tone, can frequently be changed by exercise into a definite

systolic murmur without first sound; and here, again, w'e are justi-

fied in making a diagnosis of myocarditis with relative mitral

insufficiency.

When the first sound as heard at the apex is shorter than the

normal first sound on the right side, and of slightly different tone

(piality, the change not due to conduction and persisting through
the exercise test, one must either dismiss entirely the diagnosis of

mitral insufficiency or add thereto the diagnosis of mitral stenosis.

The c-orre(;t diagnosis can be made by a careful study of diastole in

\ari()us postures and with different amounts of exercise, keeping

well in mind the typical exercise response of mitral stenosis, which
consist in sufldenly developing dyspnea and peripheral cyanosis.

p]ven w^hen no munnurs can be heard in diastole this first sound may
be an approach toward the snappy first sound of mitral stenosis,

and must be considered as indicating possibly an early phase of

mitral disease of the progressive type, which will ultimately deve'op

a j)redominatiiig stenosis.

The buttonhole mitral stenosis gives the most typi{;al snapj)y

first sound, which may be likened to the sound of a single stroke on
the tambourine. T'or the i)ur]){)se of com])arison it may be said that
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the valve element dominates this sound exactly as the muscle ele-

ment dominates in booming first sound. ]\Iitral stenosis can scarcely

be diagnosed without the snappy first sound, but this, in addition

to practically any form of diastolic murmur, save that of aortic

insufficiency, means mitral stenosis.

In those cases of mitral stenosis presenting 3-4 rhythm, it must
be remembered that the second of the sounds is the true first sound
and is the one which has the characteristic tambourine quality.

When one has learned the ditt'erence in tone C[uality of the right

and left first sound in a typical case of l^uttonliole mitral stenosis it is

then much easier to pick out the changes described in the preceding

paragraphs. It must be remembered that in double mitral lesions

we cannot determine by auscultation which defect dominates in

disturbing the physiology of the circulation. This im])ortant differ-

entiation depends entirely on the size of the left ventricle, as shown
by the position of the apex-beat and the percussion outline.

If we rely upon this classic combination of presystolic thrill,

presystolic roll and snappy first sound, we will be able to diagnose

only 30 to 40 per cent, of the cases of mitral stenosis. Any change in

first sound left should direct our attention to a more careful sur\'ey

of diastole, and we will then be able to recognize the early and
atypical cases of mitral stenosis.

The first sound in Graves's disease is shortened both right and
left and has a rather peculiar stroke, which allows one to differentiate

it clearly from an equally rapid systole, due to other conditions.

T'sually in these rapid pulse cases the first sound right and left are

similar, but in certain cases of neuro-circulatory-asthenia the right

first sound remains normal while the left first sound takes on the

quality of thyroid heart. It is interesting to note, however, that in

those neuro-circulatory-Hsthenia cases which respond unfa\'orably

to exercise from \'ery slight exertion the right first sound also becomes
quicker and shorter and approximates the left first sound.

In approaching death from infectious disease and also in so-called

surgical shock cases there is a gradually increasing loss of tone in the

first soimd, both right and left, until twenty-four to thirty-six hours

before death, we have the tick-tack heart in which the first and

second sounds are alike, and from six to twelve hours before death

one sound is lost, and upon the most careful auscultation only the;

single sound can be heard.

Incidentally, 1 may remark that after the stage of the tick-tack

sound is reached I have never seen any form of stimulation bring

about a reaction on the part of the heart muscle, although up to this

stage, stimulation, preferably with the caffein group, frequently

brings about marked improvement.

Reduplication of the first sound is by no means infrequent, but

as long as the reduplication occurs without disturbing the 2—4

rhytlmi of the heart no importance is to be attached to this. On
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the contrary, when the extra sound changes the rhythm from
2^ to 3-4 gallop rhythm it is always of the utmost significance.

When we study this rhythm by comparison of the first sound right

and first sound left, we find it almost always limited to the left

ventricle, occasionally to the right, but exceptionally it may occur

over both.

The synonym rhythmus brighticiue is given to this condition

because it most frequently occurs in the left ventricle h^'pertrophied

as a result of arteriosclerotic kidney, but it can occur in any form
of hypertrophied heart muscle. The occurrence of the 3^ rhythm
localized over the right ventricle is not uncommon in kvphosis and
other extreme deformities of the chest. This 3-4 rh}lhm always

means degenerative hypertrophic heart muscle, which is on the \'erge

of "failure" in Mackenzie's interpretation of this word.

Furthermore, demonstration of the 3-4 rhythm is a positive

indication for the administration of digitalis which will usually

restore the normal rhythm. If not treated with digitidis the case

very soon progresses to the usual manifestations of conclusive

decompensation. Since a very much larger percentage of cardio-

^'ascular-renal cases finally break under heart symptoms than is

generally believed, eliciting this 3-4 rhythm as an early sign of

approaching heart muscle weakness, is of great value.

Behavior of the first sound in the various forms of cardiac irregu-

larity presents many interesting features. For instance, in mitral

insufficiency of the type described above the long systolic murmur
and no first sound, with ectopic beats, the first sound is heard over

the apex with the premature contraction, and usually seems louder,

the earlier and more incomplete the ectopic beat. This also holds

true in cases of tricuspid insufficiency where the same condition

can be demonstrated over the right ventricle.

In mitral stenosis with fibrillation the snappy first sound is heard

only with those systoles which present a normal pulse wave, and
inasmuch as fibrillation of the auricle does away with practically

all diastolic murmurs a diagnosis of mitral stenosis again de])ends

upon comparison of the first sound right and left.

I am quite aware that I have presented nothing new, and nothing

that is not to be found, better described, in the text-books on
})hysical diagnosis, but the fact remains that the teaching of physical

diagnosis has always laid undue importance upon systolic murmurs
in the study of the heart, and sounds have been neglected. Each
clinician must learn for himself to interpret the phenomena of the

heart, and in so doing he places more or less importance upon the

sounds; but, unfortunately, he does not formulate this knowledge in

such a way that it is available for demonstration, and what I have

offered here is merely a suggestion to substitute for an illy defined

memory pictures of the first sound of the heart the normal standard

of the right first sound.
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REPORT OF DIABETIC SERVICE AT U. S. ARMY GENERAL
HOSPITAL NO. 9, LAKEWOOD, NEW JERSEY.

By Frederick M. Allen, M.D.,

AND

-]. ^N. Mitchell, I\I.D.

NFW YORK.

The special diabetic service which was in operation in this hos-

pital from the end of July, 1918, to the end of May, 1919, was the

only one of the kind in the American army and was intended to

receive all diabetic cases developing in the more easterly districts

of this country or returning from overseas. Owing to imperfect

notification and other obstacles, by no means all such cases were

actually assembled here, so that the statistical value of this report

is limited. Of the total number of 40 cases received, 3 proved to

be so-called "renal glycosuria" and have been reported elsewhere.'

Three others (Nos. 8, 16 and 37 below) have also been described

separately- ^ ^ because of certain special features. A summary of

the observations concerning the entire 37 diabetic cases may be

desirable as a record of military experience and for its instructiveness

in some details.

Organization of Service. An old hotel had been taken over

for the hospital and it was necessary to improvise ever\i:hing for the

diabetic as for other services. The barber shop was transformed

into a chemical laboratory and a bedroom and adjoining bath on

the ward were made into a diet kitchen. With a suitable chemical

staff and equipment, experienced nurses and the cordial support of

the commandant and other authorities it wfis proved that accurate

and effective treatment could thus be carried out.

Study' of Cases. The study was aided by the military require-

ment of a series of routine examinations and the cooperation of spe-

cialists in the various branches of medicine. The presence or absence

of abnormalities was determined not only by general physical

examination but also with the assistance of the eye, ear, nose and

throat and dental, cardiac (including electrocardiographic), surgical,

orthopedic, genito-urinary, radiographic, bacteriological and general

laboratory services. The data obtainable have thus been increased

in extent and value and the cordial helpfulness and absence of

antagonism or intrigue also made this phase of the work a pleasure.

1 Allen, Wishart and Smith: Three Cases of "Renal Glycosuria." The Archives

Int. Med., November 15, 1919.
2 Mitchell: Amer. Jour. Med. Sc, May, 1919, p. 700, vol. clvii, 5.

3 Allen and Mitchell: A Case of Hereditary- Diabetes. Publication forthcoming.
• Allen and Mitchell: A Case of Uncontrollable Diabetes. Publication forth-

coming.
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Discipline. At first thought a miUtary hospital might be

regarded as an ideal place for enforcing rules of diet. x\mong soldier

patients, however, are represented all the usual causes of recalci-

trance, such as ignorance, weak will, recklessness, hopelessness of

their condition and inclination to end everything as quickly and com-
fortably as possible by eating to satiety, not only the same as in

civilian patients, but also to a greater degree, because a number are

included who in civil life A\ould never undertake treatment at all.

In addition there are special moti\'es, notably the fact that the

patients had no choice, but were sent to take a treatment imder
compulsion, the grievances already nourished l)y some against the

military service or officers, the habits of enlisted men in grinn})ling

at the quantit>' and finality of their food, and the natural spirit of

sport among them while leading the idle hospital life to see how
far they could go in individual or organized disobedience without

being detected or punished. Ajjpeal to military law was inadvisable

for several reasons: with patients as shrewd and well united as the

average soldiers c•on^'iction is difficult; the sudden occurrence of

glycosuria under fixed conditions is excellent proof of transgression

for hospital purposes but not before a military court; i)leas that they

only ate when forced by extreme hunger would win s^^npathy and
light jjunishment or none for the oft'enders; treatment in the guard-

house was impossible unless with solitary confinement; and most
important of all, the contention and hostility thus created between
l)atients and officers would ruin the purposes of the service. Accord-
ingly, no patient was subjected to any attempt at arrest or trial,

but discipline was maintained by cultivating their knowledge and
self-control. They were supplied with the best books and encouraged
to find out anything they could through independent reading and
inquiries in order to convince them of the seriou'^ness of diabetes

and the necessity of dietetic treatment; and at first they were
allowed full liberty of movement. When they unanimously and
flagrantly broke diet they were confined first to the ward and later

to their rooms, not by military guards but by attendants, as in a
civilian hosi)ital. Against stealthier violations of diet with protein

and fat, substitutions of mine and other familiar tricks, the rule

was maintained that blood as well as urine must be constantly

normal. Fortunately the first patients had not the severest diabetes,

and it was ])()ssible to ]M'ove to them in confinement that they could

be free from hyperglycemia and acidosis on satisfying and a])petizing

diete. By having the blood-sugar taken at unexpected times they

cjuickly learned that this was a test which they could not cheat or

evade. Essentially through the fact that the blood-sugar level

decided between food and freedom on the one hand and fasting and
confinement on the other, the initial spirit of rebellion died out in

about two weeks so completely that it never revived. Thereafter

only sj)()radic individual lapses had to be dealt with, and the general
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fidelity was able to meet the two crucial tests of the csprii (hi corps

of a diabetic department. One of these is that every ])atient, without

exce])tion, at discharge had feelings of gratitude and the determi-

nation (varying with his strength of will) to continue his diet and

remain sugar-free outside the hospital. The other is that the

patients in the hospital were mutually helpful; the newcomers
acquired from the older ones confidence, obedience and knowledge

of food values, so that a mininnuii of instruction or discipline was

necessary.

Etiology. The possible causative influences ma>' be considered

under the following headings:

Heredity. The record of six patients with diabetic relatives

out of a total of thirty-seven is probably higher than would be

generally found in an equal number of non-diabetic cases and tends

to confirm the existence of a hereditary element, especially if it be

conceded that some mstances were probably missed on account of

the ignorance of many of the patients concerning their family

history. The family incidence of obesity, tuberculosis and neoplasms

is probably rather high, though exact reckoning is unprofitable for

the abo^•e reason. The remarkable hereditary features of Case No.
15 furnished the subject of one of the special papers referred to

previously."

Race. The proportion of two Jews and three Negroes was
unusual. ]More of the former and fewer of the latter would naturally

have been expected. The relation may have been accidental and the

statistics for the entire army may be very different. Otherwise

nothing special was noticed in the racial incidence.

Character and Constitution. Patient No. 37 was mentalh'

inferior."* The others were fully up to the average of soldiers men-
tally an<l physically, and, on the whole, were of an excellent type in

both respects. The experience tends to discredit the idea of general

constitutional defects in diabetics.

Diet. Neither excess in carbohydrate nor general gluttony was

apparently more prominent in these patients than among the a^•er-

age population, and there was no evidence of diet as a primary cause

in any case. If patient No. 1 had eaten less the development of his

diabetes would presumably have been delayed or perhaps prevented,

according to the known rules of treatment, and the same may be

true of the others in proportion to their obesity and habits. In the

majority of the series overeating was not evident even as an exciting

cause, and the proportion of thin and abstemious patients equalled

or exceeded that of fat and gluttonous patients. In general, such

observations will perhaps hold more strongly for young persons than

for the more elderly type of diabetics.

Nervous Causes. No soldier in this series was markedly neu-

rotic and the great majority were strong and wtII poised, sometimes

phlegmatic. The high proportion of nine officers to twenty-eight
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enlisted men is jjrobably artificial, because the urine of officers was
examined more often, and tliey were more likely to come for special

treatment. Thus, one of the officers was not from the army but from

tlie navy, and some of tlie others had made special efforts to !)e trans-

ferred to Lakewood. The greatest advantage of such a service in

regard to the theory of the subject lay in the opportunity of observ-

ing Dossible cases of diabetes following physical or psychic shock,

strain or injury. Only one case was encountered in which the onset

of glycosm'ia seemed, with considerable probability, to date from a

tremendous shock, anfl this proved to be renal glycosuria. Patient

No. 22 was gassed with mustard and chlorin and a few hours later

suffered concussion from a high-explosive shell. He was sent to a

field hospital on account of "nervousness and excitement" and
thence to a rest camp, in which clinical sAiuptoms of <liabetes were

noticeable for the first time and the diagnosis was made by urinalysis

a few weeks later. The most probable assumption is that a diabetic

predisposition existed in such a case, and the lack of prior urinalyses

prevents decision whether the shock came before or after the begin-

ning of the glycosuria and concerning its role in the causation. Two
other patients had histories somewhat like this one. No. 8, the

naval officer, was on a torpedoed vessel and suffered from anxiety

and exposure, though not wounded. No 3, a captain of artillery,

sustained head injuries in a motorcycle collision at the front, and a

month later was blown up by the explosion of an ammunition
dump from which he was trying to rescue a wounded comrade.

Glycosuria and other diabetic s\Tnptoms followed in each case, but

it happens that in each of these the existence of diabetes was known
before the injury. Even an aggravating influence of the shock is

not established, for in the former instance the improper diet on
reaching port sufficiently explained the outbreak of s>^uptoms, and
in the latter case the diabetes remained mild, as it had been before.

Wounded or sick soldiers were the ones most often subjected to

urinalysis, and it was therefore natural that the <liagnosis should

often be made at such a time. Thus, patient No. 31 fractured

three metatarsal bones during debarcation in France, and diabetic

symptoms ami glycosuria were noticed shortly thereafter. On the

other hand the rarity of glycosuria after injuries is the striking

lesson of the war. Also a large number of glucose tolerance tests

performed by various medical officers for various purposes upon
men returning from overseas suffering or convalescent from medical

or siu'gical conditions have shown no special diabetic tendencies.

If such tendencies were created in any marked degree by any form

of injury, shock, strain or suffering, it must inevitably have been

revealed by the observations on a wholesale scale in the different

armies and even the ci^•il populations. The war has been in this

respect an immense experiment on human beings, establishing

firmly some conclusions which could scarcely have been settled by
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animal experimentation. Wliile nt^vous influences are not excluded

as aft'ecting diabetes when the disease or predisposition is present,

the main contribution of the war to this subject is the fact that the

epidemic of diabetes which was to be expected on the nervous

hypothesis of the etiology did not occur, and consequently this

hypothesis, as concerns the primary cause of the disease, is decisively

overthrown.

Syphilis. This infection was demonstrated in 4 of the 37 cases.

Patient No. 3 had a definite history, strongly positive Wassermann
reactions in blood and spinal fluid and early paresis. No. 8 had first

a negative Wassermann in the blood, later a one plus after a provo-

cative dose of salvarsan, a two plus (army nomenclature) in the

ascitic fluid and a cirrhosis of the liver which responded markedly
to specific treatment. No. IG had a history of a chancre in 1908 and
double plus Wassermann tests in the blood in that year and 1915.

His diabetes was discovered following circumcision in 1915 and
progressed downward notwithstanding military treatment, wliich

made his blood Wassermann negative, the test being also found

negative in the spinal fluid. No. 23, a Negro, had a history only of

gonorrhea and no symptoms or signs except a two-plus Wassermann
reaction. No. 22 was re])orted to ha\'e a one-plus blood test, but

the negative findings in all other respects were accepted as excluding

syphilis. Careful examinations gave no grounds for suspicion in

the other 32 cases.

Other Infections. Matters as trivial as an occasional small

cavity in a tooth are omitted from the table. The dental service

found small root abscesses in 6 cases. The extremely bad teeth of

patient No. 37 may have had etiological importance.'* The 17 cases

of chronic tonsillitis tabulated are mostly technical diagnoses, which

did not cause the throat department to adxise tonsillectomy and
can scarcely serve to incriminate the tonsils. The personal histories

of the patients, as a whole, included about the usual list of miscel-

laneous infections. In 7 cases suspicious events antedating the

diabetes were elicited as follows: No. 7 had malaria and "tropical

liver" in 190G, and the liver is still enlarged; diabetes was discovered

in September, 1918, and became worse with influenza the following

month. No. 9 had appendicitis with peritonitis and operation in

x\pril, 1917, passed examination (with urinalysis) for commission

in November, and the first symptoms and diagnosis of diabetes

occurred in IMay, 1918. No. 12 contracted acute tonsilhtis at the

front in May, 1918, and diabetes followed immediately. No. 14

had "grippe" in October, 1917, followed immediately by diabetic

sATuptoms. No. 21 had influenza and pneumonia, followed immedi-

ately by diabetic symptoms. No. 23 (Negro) likewise had a respira-

tory infection, returned to duty after two weeks, felt weak and after

seven weeks was forced to enter the hospital, where diabetes was
diagnosed. No. 28 had pneumonia at fifteen and several attacks of
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jaundice since. In October, 1918, he inlialed a little mustard gas

and immediatel}- developed jaundice, clay-colored stools and tender-

ness in the gall-bladder region, followed within two weeks by dia-

betes. Such histories are very suggestiAe, especially in view of their

number; but the same care must be used as in the judgment of

trauma and shock, and these cases can ncAcr be fully conclusive

for the same reasons. In several cases of this series, dental caries

and pyorrhea, boils, influenza an<] other infections are known to

have followed the onset of dial)etes, in conformity with the familiar

lowering of resistance in this disease; and in case No. 34 the history

of scarlet fe\'er six weeks before admission seemed significant until

it was found that the diabetes was of four months' duration. Also

the above-mentioned fact that the sick most often have their urine

examined, and the aggravation of an existing diabetes which is

known to result from infection may likewise serve to explain the

observations of both glycosuria and other symptoms under these

conditions. The decision is governed chiefly !>>' jiathological

evidence^ that the origin of diabetes is regularly in an infectious

pancreatitis. Infections of the above character thus acquire

significance as the causes of such pancreatitis, and also syphilis,

which is known to cause pancreatitis, is easily understood as a cause

of diabetes in certain cases. The combination of the above 7 cases

and the 4 luetic cases makes a high proportion of cases in which the

infectious origin is clirectly suggested. It so happened that in Case

No. 21 the assumed pancreatitis could be verified by autopsy, and
the same pathological basis was also found in the two other cases

which came to autops>'. It may therefore be concluded that the

origin of military and civil diabetes is the same.

Type of Cases. There was some ex]:)ectation that soldiers would
furnish a selected group of cases of recent onset in yoimg persons.

The severe type characteristic of the young did in fact predominate,

but the chance to treat such cases in their earliest and most hopeful

stage was seldom obtained. Some diabetics were accepte<l in the

draft and in others the diagnosis and treatment were delayed sur-

prisingly long, as shown in columns 9 and 10 of the table. On
the whole the cases were about the same as an average group at

similar ages in civil life. Stated otherwise, this means that doctors

overlook diabetes to about the same extent in military and in civil

practice, and that in general the lack of early diagnosis is the greatest

obstacle to the attainment of the best therai)eutic results.

Treatment. All discoverable abnormalities were treated as in

normal persons; carious teeth were filled or extracted; arsi)henamin,

mercury and iodides wcvv used in the luetic cases and tonsillectomy

was ])erforTned in case No. 12, which began with tonsillitis. As
usual a ])roba})le cause of downward ])rogress was thus remo\ed, l)ut

'• Rockefeller Institute nionoKi'uph No. 11, 1919, (Chapter VIII.
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in no instance did the diabetes run a course different from the average

thereafter. As permanent damage has generally been done in the

pancreas it is unreasonable to expect a cure of diabetes by removal

of the infectious cause. The diabetes was treated by initial fasting

until glycosuria ceased, followed by a diet of protein and generally

a little carbohydrate until hyperglycemia and acidosis were abolished.

The diet was then V)uilt up, especially with fat, as shown under

"maintenance diet" in the table, the allowance of all three classes

of foods being governed by the severity of the case and normal

blood-sugar and negative nitroprusside reactions being insisted upon
throughout.

Results. Mention should first be made of the 5 deaths, 3 in

hospital and 2 outside. Patient No. lo had advanced tuberculosis

and acidosis at admission, improved temporarily and died after

five months.'' No. 21 entered with a middle-ear abscess and died of

meningitis before the diabetes was thoroughly under control. No.

37 was an extraordinary case in which the diabetes could not be

controlled by fasting.^ l^itient No. 13 was a hopelessly weak-willed

individual who impr()\t'<l during three months in hospital but

required confinement most of the time; he was discharged into bad
environment, made a brief attempt to continue diet, then ate at will

and died within three montlis. No. 17 had inherently very severe

diabetes, but in conduct was one of the best in the series; after four

and one-half months in hospital, during which he was in excellent

condition, he was discharged with a, good prognosis and died within

two months. The danger lay in allowing such a patient to live far

away from the supervision of any specialist. The terminal symp-
toms of nausea and collapse suggest fasting acidosis, and the boy
possibly overstepped his diet unintentionally and encountered

disaster when he tried to check symptoms by fasting.

Results Concerninc; Complications. The fatal ending of

tuberculosis and middle-ear abscess was mentioned above. Other-

wise complications have ended favorably or failed to develop. Ton-

sillectomy was safely borne and every patient has responded to

dental or surgical treatment like a normal person. During the

extensive influenza epidemic it so happened that no diabetic patient

acquired it, though they were equally exposed with other patients.

The freedom from the traditional tormenting complications of flia-

betes is one of the principal benefits of thorough treatment, and the

higher resistance to infection of the patient kept symptom-free by
undernutrition as compared with the one who has active diabetes is

a point to be emphasized.

Results Concerning Diabetes. With the exceptions men-
tioned it was possible to attain freedom from hyperglycemia and

acidosis in all cases and to maintain this freedom on a diet support-

ing the body weight at a level inversely proportional to the severity

of the case. The few cases in which the table shows a "mainte-
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nance diet" of only 1000 to 1200 calories were some in which diet

had been broken so that treatment was not complete at discharge,

though they were not more severe than some others. It is recognized

that in cases more severe than these the standard of treatment

mentioned sometimes necessitates extreme emaciation and weakness

if the attempt is to be made to prevent downward progress by keep-

ing the diet strictly within the assimilative power. These distressing

end-stages may be either prevented or postponed by application of

the same principle in the earlier stages, and for this purpose it will

be noted that the diet in even the mildest cases was fixed so as to

maintain a reduced level of weight.

Prognosis. Notwithstanding the general favorable progress in

hospital the prognosis is recorded as unfavorable in a high proportion

of the cases. It unfortunately is still unproved whether the best

treatment by the present methods can succeed permanently in

arresting the downward progress in severe cases. But when poorly

educated patients must go out to make their living in unfavorable

environment without proper supervision, the result can be easily

foretold. Unsuccessful attempts were made to interest the Red
Cross and other organizations in establishing some institution or

colony for the after-care of such patients, whose fate is typical of

the neglect of chronic disease among the poorer classes in most

communities.

STUDIES IN BONE GROWTH: AN EXPERIMENTAL ATTEMPT
TO PRODUCE PSEUDARTHROSIS.

By Fred H. Albee, M.D., Sc.D., F.A.C.S., Colonel, M.R .C, U.S.A.

PROFESSOR OF ORTHOPEDIC SURGERY AT THE NEW YORK POST-GRADUATE HOSPITAL;

FORMERLY CHIEF OF SURGICAL SERVICE, V. S. ARMY GENERAL HOSPITAL XO. 3,

COLONIA, N. J.,

ASSISTED BY

Harold F. Morrison, First Lieut., M.C, U.S.A.

The studies herewith presented, and others which ^\ill l)e pub-

lished later, were made possible through the generosity of the

Surgeon-General in permitting the addition of a well equipped

animal research annex to the pathological laboratories at U. S.

Army General Hospital No. 3, Colonia, N. J., thereby affording

facilities for the continuation of investigations relative to lione

growth and allied subjects.

In the early months of our participation in the War, during the

preliminary^ organization of this hospital under the joint auspices

of the Red Cross and the Surgeon-General's Office, the author, who
had been designated as din^ctor of the hospital, was allowed to draw
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the plans of the laboratories to include not only the usual patho-

logical and bacteriological departments, but a completely equipped
animal research annex. As a result of a conference with Colonel

F. F. Russell, M.C., Chief of the division of laboratories, privileges

were granted which anticipated the work included in this paper by
making ample pro\dsions for further research in bone metabolism.

U. S. Army General Hospital No. 3 was opened for the treatment

of surgical cases in the smmner of 1918, the first patients being

admitted early in July, 1918. En passant, it is of interest to note

that of all the hospital units whose preliminary organization was
made under the Red Cross, in conjunction with the Surgeon-General,

this institution was the only one to be ultimately established as a

military hospital in this country.

The laboratory, as planned at U. S. Army General Hospital No. 3,

included animal houses, annual operating-room and animal autopsy-

room, as well as the usual departments of the clinical sections of the

laboratory, namely, large chemical, bacteriological and pathological

rooms. Coincidently with our clinical bone work, research in various

allied problems was made since the early days of the hospital's

establishment. These experimental studies were carried on under

the auspices of the Surgical Service, with the close and efficient

cooperation of the laboratory stafi*.

Such resources in equipment and technical assistance per-

mitted the continuation of in\'estigations especially desired by the

author; foremost among which w^ere an experunental study of

the etiology of pseudarthrosis and an attempt to discover some

trustworthy artificial stimulus to osteogenesis. This research was
carried on with the object of supplementing earlier investiga-

tions,^ made about ten years ago at the Cornell Animal Hospital,

which dealt with various phases of bone growth, such as the experi-

mental fusing of dogs' vertebrpe by means of the inlay graft, and

studies of the relative osteogenesis of bone obtained from various

portions of dogs' and rabbits' anatomy. It was found at that time

that cubes of bone removed from the spinous process of a vertebra

were much less active osteogenetically when placed in a muscle belly,

than were cubes of the same size taken from the shaft of a dog's

long bone, thus ])roving the advisability of employing the bone

graft for fusing the vertebrae in such conditions as caries of the

spine, compression fractures of the vertebral bodies, selected cases

of scoliosis, et cetera.-

Other experimental investigations were made at that time con-

cerning the relative osteogenetic properties of the periosteum when

1 Albee, F. H.: An Experimental Study of Bone Growth and the Spinal Trans-

plant, Jour. Am. Med. Assn., 1913, Ix, 1044r-1049.
- The lowered osteogenetic potency of the spinous processes of the vertebrae, largely

due to their meagre periosteum and excess of ligamentous attachments, was clearly

demonstrated by these experiments. Therefore, in attempting fusion of the vertebrae,

it is more trustworthy to inlay a bone graft which thus supplies the needed osteo-

genetic activity at the same time that internal fixation is produced.
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secured by scraping the outer surface of the hone with a sharp instru-

ment, as compared with the osteogenetic power of the outer portion

of the periosteum when obtained by means of separation through

the easier line of cleavage with the use of a bhmt instrument. In

the first instance, the complete periosteum was obtained, and this

was found to be a very potent osteogenetic element, whereas, in

the latter case, osteogenetic activity was found to be only localized

in those spots where portions of the cambium layer (which, alone,

contains the actiAe bone-growing cells) hapjjened to come away
with the so-called "limiting membrane" of Macewen. Studies were

also continued which bore out the inadvisability of attempting the

transplantation of bone tissue from one species to another, such as

the grafting of sheep's bone into a dog, or dog's tissue into a ral)bit.

These latter findings, it is believed, bear very materially upon the

ruling out of any attempts to transplant animal bone into the human
subject and the advisability of always using, when possible, autog-

enous graft material.

Our bone research work at I'. S. Army General Hospital No. 3

included an experimental study of pseudarthrosis, with a special

object of determining the influence, if any, exerted by the roentgen

ray upon calhis formation. Another purpose of our investigations

was to discover some trustworthy artificial stimulus to osteogenesis.

A report of these latter findings will be ])ublished by the author at

an early date.

The first experimentations at this hospital were carried on in an
endeavor to ascertain, if possible, the etiological factor in pseud-

arthrosis, or malunion. One has but to obserxe the vast amount
of literature written on the subject to realize the surgical importance

of this condition. Whether the ever widening interest in this unfor-

tunate malady is indicative of an actual increase in its prevalence,

under our modern methods of living, is open to debate. The experi-

ence of the author, during the past fifteen years, would certainly

bear out the impression that pseudarthrosis is on the increase. This

<;onclusion has been strengthened by discussion with many colleagues

likewise interested in bone work. In this connection, a Canadian
surgeon recently assured the author that, in his ojjinion, change of

diet necessitated by the Great War was the cause of the very large

increase in such cases in his own practice. Among the many factors''

to which has been attributed a possible role in the causation of

pseudarthrosis, special attention has been given to the following:

1. Method of Splinting. A consideration of influences possibly

favoring the ]>roduction of pseudarthrosis has included the type

of splint and its adjustment in relation to interference with normal

circulation; the length of time that the splint should be worn; the

proper time for instituting massage; the type of coaptation splints;

and the value of traction.

' In passing wliolly from clinical experience, it is the opinion of the author that

syphilis has been greatly overestimated as a cause of this condition.
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2. Diet. As referred to above, diet has frequently been discussed

as a possible cause, in its relation to sluggish bone growth.

3. Location of the nutrient artery, with respect to the fracture, and
the possible interference therefrom with the blood supply to the

region of the fracture.

4. Presence of Systemic Disease. Lues, or atrophic conditions,

such as neuro-arthropathies, etc., have been considered, in their

influence upon bone metabolism.

5. The Internal Application of the Metal Plate. From the author's

clinical experience, this woidd appear to be one of the most frequent

causes of pseudarthrosis. In this hospital, there have been a goodly

number of cases of malunion, without loss of bone substance, all of

which have occurred in young soldiers, averaging unusual good
health. In a large percentage of these cases, metal plates had been

previously applied.

6. The Roentgen Ray. It is an established fact that repeated

massive exposure to the roentgen ray is a potent inhibitor to cellular

growth, in reference to spermatozoa, etc.

Of all the influences enumerated above, that of the roentgen ray

is the only one which has been markedly increased within the last

decade. In a modern bone clinic, it is, indeed, a rare exception when
a fracture is not subjected many times to radiographic examination.

The remarkable increase in prex'alence of pseudarthrosis coincident

with the coming into common usage of the roentgen ray presents a

possible correlation. In a consideration of factors contributing to

the causation of jjseudarthrosis, it seemed, therefore, to the author

that the influence of the roentgen ra\' should be one of the first to

be investigated.

In our studies in bone growth, rabbits were selected as the experi-

mental subjects. Young to middle-aged adults were chosen, no

animals of either age-extreme being used. Careful asepsis was
invariably observed, the field of operation being always treated with

a 3| per cent. tr. iodin preparation. In our entire series of cases,

mmibering over 80, together with controls, there were but 2 instances

of infection. These both occurred in the earlier studies in pseudar-

throsis, and were in cases of compound fracture of both bones of

the foreleg.

In the majority of our early experiments, it was our method to

fracture both bones of the foreleg, an external splint being then

applied for fixation and support. The numerous contrivances which

are employed for such purposes vary widely in efficacy and cost.^

* While studying methods of rehabilitation in Canada, the author was especially

impressed with one type of splint that was shown him at a certain institution. It was
a rather complicated, hinged device, of aluminum, consisting of several parts riveted

together, and was manufactured at that hospital in a shop specially organized for the

purpose.

The contrast, in cost of material and of manufacture, between this splint and one
about to be described is worthy of consideration.
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In an attempt to secure an adequate splint for the rabbit's leg, one

that would at once maintain immobilization of the fractured frag-

ments, as well as pre\'ent the animal from gnawing its foot, the

following extremely simple method was devised of producing an

efficient splint:

A piece of copper wire mosquito-netting, 3" x G", is placed on a

pine board with the center of the netting sc[uare directly over a hole,

f inch in diameter, through which by means of a blunt soft pine plug,

the netting is driven b}' a mallet and moulded into a cylinder, one

end of which is closed. By trimming with the shears, the desired

length is secured.

Fig. 1.—Splint for rabbit's leg—a simple and efficient device for maintaiuinj;

immobilization of the fractured fragments, and one which will prevent the animal
from gnawing its limb. This splint is made of copper wire mosquito-netting in the
manner shown in Fig. 2. It is trimmed to the desired length and held in place by
means of narrow striijs of adhesive plaster.

After painting the line of sutures with 3| per cent. tr. iodin and
application of the ])ro])er gauze dressing to the compound fracture,

it was an easy matter to draw this comlmiation hoot and sijlivt o\'er

the animal's leg and to fasten it with narrow strips of adhesive

])laster (Fig. 1). Animals splinted in this manner were less able

to injure their limbs or interfere with the progress of the experiment.

'J'he extreme simplicity of manufacture of such a device (as shown in

Fig. 2), together with its minimal cost,^ seemed to the author adtli-

tional factors favoring its use.

' Computed at the present wartime price of copper-wire mosquito-netting, at 12

cents per square foot, the actual cost of these rabbit splints is a cent and one-half

apiece.
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Fig. 2.—lu the upper picture are bhowii the only materials required in the manu-

facture of the^abbit splint, illustrated in Fi<?. 1. These consist of a mallet, A; blunt

soft pine plug, B; piece of copper wire mosquito-netting 3" x 6'', C; and a pine board,

D, which contains a hole | inch in diameter. The copper wire mosquito-netting

IS placed on the pine board, with its center directly over the hole. Through the hole,

by means of the blunt plug, the netting is driven with a mallet and moulded into a

cylinder, in the manner demonstrated in the lower photograph. The cost of these

extremely simple, but efficient splints, is exactly a cent and one-half apiece.
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In the later portion of our series of experiments relative to the

etiology of pseiidarthrosis. it was found possible to fracture, by open

operation, only one of the two bones of the foreleg, the other bone
serving as a splint. External splinting was, thereby, avoided. In

these cases, it was our method, after careful aj)j)roximation of the

skin edges by interrupted linen sutures, to paint the line of suture

well with 3| per cent. tr. iodin, and to return the rabbit to its cage,

without dressing or splint. Animals treated in this manner cared

for themselves very well, and it was found that the wound healed

tpiite as rapidly and without the occurrence of infection.

Our first animal experimentations at this hospital, numbering
nearly a score, are included in this paper. These studies dealt with

the roentgen ray, the removal of various amounts of bone and
methods of splinting as possible causes of pseudarthrosis. Detailed

reports of these experiments have been omitted, since, in every

instance, the same result was obtained, namely, prompt union of

the fractured fragments, usually with ample callus formation.

Briefly summarized, our investigations and results were as follows:

(a;) In one series of cases, sections of bone were removed from

the radius, leaving a hiatus of considerable size, care being taken

to remove all the small bone fragments. In every instance, prompt
union by ample callus formation occurred.

(5) A second series of the same type of case as the foregoing, was
then subjected to re])eated long exposures to the roentgen ray; these

cases likewise prom])tly united.

(c) A series of the same type was also splinted, as adequately as

possible (see Fig. 1), and in other cases, no splint whatsoever was

applied, the other bone of the foreleg being relied upon for support

and to secure general alignment. Union in every case occurred

l)romi)tly.

(d) In another series of cases, bone fragments were allowed to

remain in the hiatus; as was anticipated, these cases showed a much
more rapid hone growth than did those in which all the fragments

were removed. I nion occurred promptly, whether splinted or not,

and whether or not sul)jected to massive and frequent exposures to

the roentgen ray. Attention should be drawn to the clinical \alue

of these observations which demonstrate the advantage of leaving

in ,sifii, whenever possilile, attached fragments of bone in com-
minuted fracture, rather than removing them, as is freciuently done

by surgeons who do not grasp the fundamental laws of bone growth.

Following the suggested role of the roentgen ray as a ]>ossible

factor in the etiology of i)seudarthrosis, an experimental test of such

a possibility was made on a. series of cases. In each instance, after

removal of ', inch of bone from the shaft of the right raflius, the

rabbit was subjected to massive roentgen-ray exposures at intervals

of about five days, .")-inch gap, 3i amperes, being used for five minutes.

As controls, the left radii of the same animals were later treated in
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like manntT, but without massive exposures to the roentgen ray.

In the t\\o groups of cases, no appreciable difference ^^-as found in

the length of time required for union of the bones.

Illustrati\'e of our attempts to produce pseudarthrosis by massive
exposures to the roentgen ray, is (_'ase No. S, which, together with

its control, is reported in detail, as follows:

Fig. 3.—Case No. 8.—Second clay aiter operation, showing gap in right radius
from removal of ; inch of bone. This case was subjected to massive roentgen-ray
exposures, 5-inch gap Sf aoapferes being used for five minutes. Tliis treatment was
l>egun on the dai' after opergtion and continued for 4 successive intervals of about
five days.

Fig. 4.—Case No. 8.—Twenty-five days after operation, showing evidence of a
slight degree of bone growth. This radiograph was taken five days after the last of

the series of massive roentgen-ray treatments.

Fig. 5.^—Case No. 8.—Forty-three days after operation, and about three weeks
(twenty-three days) since last massive roentgen-ray treatment. Union is complete.
Note that this radiograph shows more active bone growth and a more complete
union than its control on which the roentgen ray was not used, save for short exposures
in order to note progress of union.

Case No. 8.—Subject, common hare.

March 20, 1919. Fragment of bone, one-quarter inch in length,

removed from shaft of right radius.

Ex-posures to roentgen ray.

March 21. Subjected to 5-inch gap, 3| amperes, for five minutes.

March 25. Above treatment repeated.

March 30. Above treatment repeated.
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April 4. Above trcatiiicut repeated.

April 9. Above treatment repeated.

Radiographic findings:

March 22. Second da.\' ai'ter o]>t;ration, roentgen ray shows gap

of J inch in shaft of radius. (See Fig. '^.)

April 14. Twenty-five days after operation. There is evidence

of a slight degree of bone growth. (See Fig. 4.)

May 2. Fort^'-three days after operation—complete union is

shown. (See Fig. 5.)

Fig. 6.—Case No. 8 a.—Control of Case No. 8. Second day after operation show-

ing J inch gap in left radius. This case was not subjected to massive roentgen-ray

exposures.

Fig. 7.—Case No. 8«.—Twenty-five days after operation. There is some evidence of

bone proliferation.

Fig. 8.—Case No. Sjt.—Forty days after operation, showing union of fragments.

Compare with case No. 8, Fig. 5.

Case No. <Sa.—Control of Case No. 8.

A fragment of bone, one-r(narter inch in length, was removed from

the shaft of left radius.

Radiographic findings:

1. Second day after operation—^roentgen rays shows gap of one-

quarter inch in radius. (See Fig. 0.)

2. Twenty-fiv(i days after operation. There is evidence of a

slight amount of bone i)roliferation. (See Fig. 7.)
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','). Forty (lays aFtrr oiHTation, union of I'ragnients is shown.
(See Fig. "s.)

In the foregoing exj)tTiinents, it was found tliat hone growth was
in no degree inhihited hy the use of the roentgen ray. In fact, in

Case No. 8, after a series of five massi\e exposures, complete union

was shown forty-three days after operation, and i>roliferation e\'en

greater than occurred in its control on which the roentgen ray was
not used, save for short exposures in the aim of obtaining radio-

graphic findings. (See Figs. 5 and 8.)

It not infrequently results that a pure investigator, working along

laboratory lines and not meeting clinical problems, goes far astray,

and, in some instances, an excellent piece of research has come to

naught owing to the fact that it was founded upon false ])remises.

Illustrative of this is a rejjort'' of animal experimentation with frag-

mented bone grafts, recently published, in which that author intro-

duces his paper with the following erroneous statement, as a premise:

"The bone (forearm) is too small to maintain a transplant in

position by the use of a Lane plate or other device; and the insertion

of an intramedullary splint with a dowel is a procedure of con-

siderable difficulty and requires a large exposure of the fractured

bone. In performing bone transplant operations in dogs while pur-

suing the study of bone repair, the writer was struck with the uni-

versally good results obtained by transplanting small bone fragments

1 to 2 mm. in size, to hll a defect in the shaft of the radius. Although

this study is purely an experimental one, it is reasonable to assume
from the results obtained that it will be of distinct clinical \alue in

well selected cases."

The first statement, namely, that "the bone is too small to main-

tain a transplant in position by the use of a Lane plate or other

device," is an unfortunate suggestion, since the Lane's plate should

never, under any circumstances, be used as the fixative agent for the

graft. The intramedullary splint, it is true, is not applicable in

these cases; it is, however, an indisputable fact that the inlay graft,

when properly inserted, affords an ideal fixation and an exceedingly

promising prognosis. The most unfortunate part of that author's

premise is his statement that, because by his method of placing small

bone fragments in a hiatus freshly made in an animal's long bone,

union was produced, it would be "reasonable to assume from results

obtained that it would be of distinct clinical value in well selected

cases, "^ in the treatment of pseudarthrosis.

The error of such conclusions, as the foregoing, can be no better

emphasized than by a summary of our results obtained with rabbits

in our attempt to determine the cause of pseudarthrosis. In our

experimentations, we failed absolutely to produce a single case of

pseudarthrosis, simpl}^ because we w'ere unable to prevent the early

* Bancroft, F. W.: The Use of Small Bone Transplants in Bridging a Bone Defect,

Ann. Surg., 1918, Ixvii. 457.
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and rapid union of the fragments of the shafts of the long bones.

In one series of our cases, discussed above (see d.), bone fragments

were allowed to remain in the hiatus in precisely the same manner
as described in the article quoted. Union in these cases, as has

already been stated, occurred promptly whether the shaft fragments

were splinted or not, and whether or not subjected to massive and
frequent exposures to the roentgen ray. It is, thus, clear that the

experimental findings, as set forth in the article above cited, can

have no force, whatsoever, as argument for the liuIcpendent use of

osteoperiosteal grafts, in the clinical treatment of genuine pseud-

arthrosis, or malunion.

(jn the other hand, no one is more strongly convinced of the

potency of fragmented, or osteoperiosteal, grafts as producive of

bone growth, than the author, who, in experimental work as early

as 1909 and 1910,^ observed the unusual osteogenetic activity of such

transplants. It is of interest, in this connection, to make reference

to Case No. 5 (see Figs. 9 to 12), of our series of experimentations

herewith reported. In this case, one slender fragment of bone was
left in the hiatus fonned by removal of about one-quarter inch of

substance from the shaft of the radius. In striking contrast to those

cases in which all particles of bone were removed from the gap at

first operation (see Cases No. 8 and Ha, Figs. 3 to S), this case

showed a remarkable and rapid bone proliferation at the end of

twenty days. Furthermore, by the thirty-first day, not only was
there complete and solid union, but the gap was entirely filled with

new bone. In cases in which all fragments were removed, a period

of about forty-two days seemed required for union. The remarkable

osteogenetic activity manifested in Case No. 5 was, of course, due
to the presence of additional bone surfaces containing the potent

bone-growing cells, namely, the fragment which originally remained,

spanning the hiatus in the shaft of the radius. This bridge of bone
functionated in the identical manner of an osteoperiosteal, or frag-

mented graft.

The value of the osteo])eriosteal, or "sliver" graft, as a means of

furnishing further foci for l)one growth, has been repeatedl\' demon-
strated, not only in the author's annual experimentations, but more
particularly in the application of these grafts as supplements to the

main fixation graft in his series of nearly 2000 cases of bone trans-

l>lantation on the human subject. However, emphasis should be

laid on the fact that in all (dinical cases of pseudarthrosis, with or

without loss of bone, such grafts should be employed only a.s- sup-

plemental to the main fixation graft which must be so inserted as to

lie in generous contact with the primary source of blood supply and
nourishment to bone, namely, the marrow ca\'ity, or the cancellous

bone structure. 'I'his can only be satisfactorily accomplished by
the inlay method. The definite limitations to the use of fragmented,

or osteoj)eriosteal, grafts have never been more convincingly demon-
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strated than by recent reports from American and European

surgeons of the faihire of these grafts, when used alone, to secure

union in cases of pseudarthrosis.

i
Fig. 9.—Case No. 5.—Five days after operation, showing the removal of about

i inch of the shaft of the radius. Note that in this ease a slight bridge of bone has

remained, spanning^the^ gap between the shaft fragments.

fil^^

Fig. 10.—Case No. 5.—Twelve days after operation. There is slight evidence of

bone growth. (In this figure the film was reversed in printing.)

Fig. 11.—Case No. 5.—Twenty days after operation. Note the remarkable

proliferation which has taken place. The original hiatus is nearly filled with new
bone.

Fig. 12.—Case No. 5.—Thirty-one days after operation. The gap is completely

filled with new bone and there is firm union. Compare the progress of bone growth

in this case with that of case No. 8 (Figs. 3 to 5) and its control, case No. 8 a (Figs.

6 to 8). In both of these latter cases, there was comulete removal of all fragments

from the hiatus in the shaft of the radius. Note the striking contrast between these

latter cases and case No. 5, in their respective radiographic findings. The remarkable

osteogenctic activity demonstrated in Case No. 5 was due to the presence of the

original bridge of bone left in the hiatus,
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Conclusions.

1. In none of our experimentations with rabbits were we able to

produce pseudarthrosis by repeated massive exposures to the roent-

gen ray, by removal of bone, nor by various degrees of splinting.

In every case, even when portions of the radius were removed to

the extent of one-fourth of its entire length, we were ])revented in

our purpose by the early and rapid union of the shaft fragments, it

being a well-known fact that bone growth in anunals is much more
rapid and constant than in the human subject.'^

2. Frequent, massive exposures to the roentgen ray of fractures,

with or without loss of bone, in no wise inliibited callus formation.

Following the suggestion that the common usage of the roentgen

ray might play some role in the i)roduction of pseudarthrosis, series

of fracture cases, with and without loss of Iwne, were subjected to

long and repeated exposures. ( 'omparison with a control group, on

which the roentgen ra}' was not used, save for brief exposures inci-

dental to observation of j^rogress, showed that there was no differ-

ence in length of time re(iuired for the union of the bones in the two

series of cases. Apparently the roentgen ray exerts no ap]>reciable

influence upon bone growth.

)). In cases of fracture, with loss of bcae, in which all !)one frag-

ments were removed from the hiatus in the shaft of the radius, the

axerage length of time for union was forty-two days.

Those cases of fracture in which the fragments were allowed to

remain in the hiatus, showed a much more rapid and complete union,

than occurred in the foregoing group. In one case of fracture, with

loss of })one, in which one fragment was left bridging the ga]), remark-

able osteogenetic activity was manifest, <x)mi)lete restoration of

continuity of the shaft occurring at the thirty-first day. This latter

case affords a further demonstration of the \i\\uv of tlu> osteo-

periosteal, or "sliver", graft, when used as a means of furnishing

additional foci for bone growth.

' In this connection, it is worthy of note that in many of the infectcil cases of

fractiire, with or without loss of bone, seen in the wards of this hospital, pseudarthrosis

(jc-currcd, whereas, if the same relative amount of bone tissue he removed from a hnin

bone ui a ralibit, rof;cncration has been fairly rapid and complete.
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POINTS IN THE PHARMACOLOGY OF CERTAIN DRUGS USED
FOR STOMACH EFFECTS. ^

By W. a. Bastedo, M.D.,
ASSISTANT PROFESSOR OF CLINICAL MEDICINE, COLUMBIA UNIVERSITY; ATTENDING

PHYSICIAN, CITY HOSPITAL, NEW Y'OKK; ASSOCIATE ATTENDING PHYSICIAN
ST. Luke's hospital; chairman, section on pharmacology and

THERAPEUTICS, AMERICAN MEDICAL ASSOCIATION, 1919.

Atropin.- This drug has such a decided action on certain secre-

tions and certain motor functions of the body that it has for long

years been assumed to have similar effects in the stomach. Yet
chnical beliefs that have been supported by the leaders in medicine

have so often been forced aside when the light of exj^eriment has
been turned upon them, that it behooves us to appraise carefully

the A'alue of such a drug as atropin in its application to the stomach.

1. Secretion. Observations on liLmian subjects have been made
by Crohn wdth the fractional method of gastric analysis. Some of

his results were:

(a) In Hyperacidity Cases rvith Normal Secretion Period. One
mg. (£j grain) of atropin sulphate administered to the ])atient

hj^odennically three-quarters of an hour after the meal, had little

or no effect except that in the last one-half hour there was a rapid

rise in acidity to 76 at a period when the control showed an acidity

of 32. A similar experiment on another patient gave practically the

same results. Doses by mouth sufficient to give signs of belladonna-

])oisoning (dry mouth, dilated pupil, etc.), raised the a\erage

acidity from 35 to 51.1. In all cases the motility was unaffected.

(6) In Cases with Continuous Secretion. In the control test a

highly acid gastric juice persisted to the end of the experiment,

six and three-quarter hours, though all the food had left the stomach
at two and three-quarter hours. After the food had disappeared

the acidity was higher than before, reaching 118 at four and one-

half hours. The average total acidity was 89.

The next day with the same patient, all food having left the

stomach at two and one-quarter hours, 1 mg. of atropin sulphate was
given at this time hypodermically, and at one hour later the secretion

had ceased. In the same patient fully atropinized by mouth for

1 Presidential Address at the Twenty-second Annual Meeting of the American
Gastro-Enterological Association, Atlantic City, N. .!., June 9 and 10, 1019,

2 Auer and Meltzer: Am. Jour. Physiol., 1906, xvii, 17.

Barclay, A. E.: Alimentary Tract, 1915, p. 17.

Crohn, B..B.: Am. Jour. Med. Sc, 1918, civ, 809.

Cushny, A. R.: Pharm. and Therap., 1915, p. 323. •

Ginsburg and Tumpowsky: Arch. Int. Med., 1918, -xxii, 553.

Ochsenius, K.: 1915.

Rehfuss, M. E.: Tr. Am. Gastro-Enterol. Assn., 1918, p. 25.

Smith, Maurice I.: Am. Jour. Physiol., 1918, xlvi, 232.

Zunz and Tysebaert: Jour. Pharm. g.nd Exp. Therap.., 1916, viii, 325.
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three days the stomach was free from food at three hours and the

secretion ceased at three and one-half hours. The average total

acidity was (>0 as compared with an average of 89 in the control,

hut in this case the averaging of acidities does not make a ^•alid

comparison, because in the control the highest acidity was reached

fhiring the period of continued secretion, /. e., after digestion was

hnished, a ])eriod in which there was no secretion at all after atropin.

In this case exploratory laparotomy had shown no lesion.

In a second case the secretion was still continuous at five and

three-quarter hours when the experiment was stopped. The average

total acidity had risen from 85.3 to 94, the motility being unaffected.

Then tincture of belladonna, 1 c.c. four times a day, w^as given by
mouth for three days, when poisonous symptoms appeared. In a

test at this time the secretion ceased at three hours, but the a\'erage

acidity increased from 85.3 to 104.5.

We find then failure of atropin to lessen digestive secretion, and

in continuous secretion cases a failure to act except after the diges-

ti\e period. Then it had an effect only if given by hypodermic in

maximum doses, or if ])re\iousl>' given by mouth to the stage of

poisoning. It actually increased the acidity of the digestive secre-

tion and showed an inhibitory effect only on the abnormal continued

post-digestive secretion

.

In regard to the psychic secretion I ha\e only the report of

Kehfuss. In the early morning each of a luimber of men with a

fractional tube in his mouth was set in front of a beefsteak and

compelled to cook it though not allowed to eat it. The stomach

secretion, withdrawn at intervals, ceased at sixty to eighty minutes

and ran as high a total as 240 c.c, with average acidity of 97.2. In

large doses by hypodermic atropin cut down the acidity and the

amount of secretion, but never caused complete disappearance of

the secretion. It is possible that the drying effect of atropin in the

nose, mouth and throat and the sensory effect of blunting the sense

of smell may have been important in the result.

2. Motor Functions. From a therapeutic point of \w\y the only

desired action of atropin on the motor functions is to overcome

tetanic spasm at the cardia., at the pylorus and at the site of an

hour-glass contraction.

Working with strips from the antrum, })re-antrum, body and

fundus of the stomachs of rabbits, cats and dogs, Smith found that

solutions of atropin sulphate I in 1,000,000 and 1 in 1(H),0()0 invari-

al)ly imxluced relaxation, whether the strips were from the longi-

tudinal, the circular or the oblique muscles. He obtained the same

effects on the i)yloric and cardiac sphincters. Zunz and Tysebaert,

working on the stomachs of dogs one-half hour after hypodermics

of from ().0(J5 to 1 mg. per kilo, found the contractions weak and

diminishing in strength, the effect in some cases persisting five to

six hours. After 0.001 mg. p^r kilo the movements were normal,
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though the tone rapidly fell. Auer and Meltzer have demonstrated
that these effects are due to paralysis of the vagus terminals at

Auerbach's plexus.

I have not worked with stomach strips, but in experiments done
with Dr. C. C. Lieb, using strips of the longitudinal muscle of the

small intestine of dogs, atropin in large amounts completely abol-

ished the tetanic contraction or cramps brought out by physostig-

min and restored the peristaltic waves, but not the normal tone

waves. From the work of others it is established that the same
action takes place in the stomach. Ginsburg and Tumpowsky, for

example, found that hj'podermics of -^\ to -^-^ grain invaria})ly

in five to ten minutes inhibited the tetanic contraction produced

by pilocarpin and physostigmin in the stomach and restored the

normal peristalsis. The inhibition was sudden and decisive and
persisted for hours. The same results were obtained in the isolated

stomach.

This conquering of tetanic spasm by atropin in doses which permit

the vagus and splanchnic nerves to continue their ordinary influence

on peristalsis has led Cushny to surmise that these abnomial

contractions, such as are seen in pylorospasm and colic, arise from

some mechanism distinct from that which presides over ordinary

peristalsis. This action on abnormal tetanic contractions is indeed

the only j^ossible motor effect of therapeutic amoinits of atropin. It

seems therefore essential to distinguish the two known motor
effects, viz., that of abolishing abnormal spasmodic contractions

and that of abolishing the tone of the whole stomach wall. Only the

former is possible or desirable therapeuticaUy, and in all probability

it is not accomplished by paralysis of the vagus endings.

Chnically and in roentgen-ray work, atropin has been much
employed to overcome abnormal tetanic contractions. On cardio-

spasm, which it is agreed is not a true spasm, the drug has little or

no effect. In roentgenology it is quite generally employed to over-

come pylorospasm and the spasm of hour-glass contraction. From
fluoroscopic observations, A. E. Barclay reported that after the

dose of atropin the spasm often let up quite suddenly, but in some
cases the drug was without effect. From a number of roentgenolo-

gists I have learned that quite frequently even large doses are

without effect on pylorospasm. These men do not use small doses,

but are accustomed to the emplo^Tnent of 1 to 1 .2 mg. (^ to J^

grain) of the drug, and that h^podermicaUy, or some of them
attempt to atropinize by two or three days" dosage. \Yithin a few

weeks I have had a case operated upon for cholelithiasis in which

the roentgenologist, finding an hour-glass stomach that did not

change after a h^'podermic of 1 mg. of atropin sulphate, insisted on a

diagnosis of ulcer with cicatricial contraction. But at the operation

there was no sign of either hour-glass or ulcer.

In Czerny's pediatric clinic, Ochsenius found that in infants
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ciioniious floses were iiecossary to oNorconu^ ])y]orospasiii. For

instanc(\ in one child, a nioiitli old, to ponnit ]>r(>pcr feeding;, he had
to kee]) 11]) intcnnitteiitly for ten weeks an atro])iii dosage of O.!.')

mg. (^i^- grain) fi\'e or six times a day, and in another, three weeks

old, had to give the same dose eight times a day for a whole week.

There is much evidence of the ineffectiveness in pylorospasm of any

but large doses at any age and in adults of the ineffectiveness of any

hut hypodermic doses; e\'en then the relaxation is frequently not

obtained.

Sumviary. 1. Acidity and Secretion. 1. In the ordinary Inq^er-

acidity case with cessation of secretion at the usual time, atropin

or belladonna in maximum doses, either by mouth or hypodennic,

has no useful effect on acidity or secretion.

2. In cases with continuous secretion a maximum dose by hypo-

dennic half an hour l)efore the meal did not lessen the acidity or

secretion of the digesti\'e period, but resulted in a stoppage of the

secretion in a reasonable time after the food had left the stomach.

A similar maximum dose at the end of the digestive period stopped

the secretion in one hour.

3. In cases with continuous secretion, repeated maximum doses

of the tincture of belladonna by mouth for three days caused a

pronounced increase in acidity during the digestive period, })ut a

cessation of the secretion after the food had left the stomach.

4. The psychic secretion is lessened, an effect not sought in

therapeutics.

5. The natural secretion of mucus is not affected.

We find then a coinplete failure of atropin to affect hyperacidity

favorably and a failure to diminish secretion except in continuous

secretion cases. In these cases it does not depress and may even

increase acidity and secretion during the digestive period, and it

checks the continuous secretion only when given by h;\q3odermic in

maximmn doses or when previously given l)y mouth to the stage of

]K)isoning.

II. The Motor Vunctions. 1. Atro])in can exert two kinds of

Tiiotor effects on the stomach: {a) the abolition of tone in the whole

stomach wall including the orificial sphincters, by action on the

vagus myoneural junctions, and (6) the abolition of abnormal

spasmodic contractions, as in ])ylorospasni, this effect probably not

being dependent ui)on any action on the vagus terminals.

2. The latter effect is the only desirable one in therapeutics. It

is a possible effect in some of the cases only, and then only from

maximum doses.

V). So far as I know the action of atropin on hunger contractions

has not been studied.

Conclusions. 1. In hyperacidity cases atropin has no useful

effects in any dosage.
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2. Ill continuous hypersecretion cases it may check the secretion

after the digestive period, })ut it does this in maxnnum doses only.

3. In pylorospasm it may be useful, but in maximum doses only.

4. In the doses usually employed it is wholly without effect on

the secretory or the motor unction of the stomach.

Pepsin.^ By the I'. S. Pharmacopoeia test, with 1 in 3000 hydro-

chloric acid at 125. ()° F. (52° C), pepsin is required to digest 3000

times its own weight of coagulated egg albumen in two and one-

half hours, i. e., 1 grain of pepsin can digest at least G| ounces.

Prof. Gies, of Columbia, tells me that a specimen has been prepared

200 times as strong as this, i. e., 1 grain can digest ()00,000 times

its weight. What a wonderful substance to have so little use in

medicine! It is inactivated by hydrochloric acid above 0.5 per cent,

strength (IJ. S. P.), 0.7 to 0.9 per cent. (Hamburger and Ilalpern),

and by soflium chloride solution of 2.5 per cent, strength. It is not

only inactivated but is destroyed by alkalies, for example, disodium

phosphate in \ ])er cent, strength (Hamburger and Halpern),

sodium h>'droxide in 0.01 per cent, strength (Sollmann) and sodium

bicarbonate and carbonate, magnesium carbonate and lime-water

(Hamburger and Halpern), when in sufficient amounts to make a

persistent alkaline reaction. In the light of this destruction one

wonders how Abderhalden and Meyer were able to find active

pepsin in all parts of the small intestine, and to suggest that this

pepsin would be active in the digestion of protein wherever the

intestinal contents should become acid.

In the stomach contents, Wiltrup found it absent or below normal

in every one of a thousand cases of achylia gastrica. Hernando and

Alday found it al)sent in 3 cases and i>resent in only very small

amounts in 10 out of 22 cases of gastric cancer and in normal or

above nomial amounts in 65 cases of hyperchlorhydria, 37 cases of

gastric or duodenal ulcer and 85 cases of cicatricial stenosis of the

pylorus.

It is evident tlien that the only possible cases for the use of pepsin

in therapeutics would be those of subacidity and achylia, whether

cancerous or not. Its need is doubtful, but since pepsin digests

protein only when this has been changed to acid albumin, if used at

all it should be accompanied b\' a sufficient quantity of hydro-

chloric acid.

Pepsin preparations regularly have a milk-coagulating power.

Whether this is due to admixture of rennin or because pepsin and

rennin are one and the same enz\iue is a still unsettled question

among physiological chemists.

Rennin.'' Rennin is not a digestant, but it has the power to

coagulate from 5000 to 106,000 times its weight of milk in from one

3 Hamburger, W. W., and Halpern, B.: Arch. Int. Med., 1916, xviii, 228.

Hernando, T., and Alday, T.: Siglo Med., Madrid, March, 1917.

Wiltnip, G.: Hospitalstidende, August, 1916.
^ Harris: .Tour. Anat. and Pliys., 1894, xxix, 188.
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to several minutes. The rennin curd uses up 13 per cent, more
calcium phosphate than the curd from hydrochloric acid (Harris)

and is less dense and more readily acted upon by pepsin.

The function of rennin in the gastric juice is therefore to retard

milk in the stomach by changing it to a solid and to favor the

digestion of its coagulable protein.

But in a medium strongly acid or more than slightly alkaline the

rennin will not act. Therefore, on the one hand, in hyperacidity

cases the curd formed is regularly the dense and comparatively

indigestible acid curd and not that of rennin; and on the other the

addition to milk of more than a very little lime-water or sodium

bicarbonate, or as little as 2 grains of sodium citrate to each ounce

will pre\ent the rennin coagulation, and will keej) the milk in its

liquid and less digestible form. In highly acid stomachs, however,

it may take considerable alkali to prevent the imdesirable acid

coagulation of milk.

If we add rennin to milk just at the time of swalIow"ing, may we
not find this a useful remedy (1) in achylia cases with diarrhea, to

coagulate the milk and so prevent its too rapid passage into the

intestines, and (2) in hyperacidity cases to forestall the undesired

acid coagulation?

Hydrochloric Ach).'^ The known fum tions of this acid in the

normal annual are:

1. To favor ])rotein digestion and the disintegration of connec-

ti\'e tissue.

2. To induce closure of the cardia.

3. To establish a normal intermittence of opening and closure of

the pylorus.

4. To ser\'e as antiseptic.

5. To aid inversion of the disaccharides.

(). To- form secretions to stimulate the production of j)ancreatic

juice and bile.

That the absence of hydrochloric acid is quite compatible with

* Amy, H. V.: Practice of Pharmacy, 1918. Crohn, B. B.: Am. Jouk. Med. Sc,
1918, clvi, 656.

Ginsburg, Tunipowsky and Hamburger: Jour. Am. Med. Assn., Septemljer 3 0,

1916.

C;oiffon, R.: Arch. Mai. de I'Appar. Digest, 1918, i.x, 262.

Horner, ('. P.: Joiir. Am. Med. Assn., December 8, 1917.

Jones, N. W.: Am. Jour. Med. Sc, 1918, civ, 335.

.Joubert: Quoted by Goiffon.

Leo: Die Salzsiluretherapie auf Theoretische und I'raktische Grundlage, Berlin,

1908.

Long, J. H.: On the Physiological Activity of Gombined Hydrochloric Acid,

Investigations of the Therapeutic Research Committee of the American
Medical Association, 1915, vol. iv.

Marriott, W. McK., and Rowland, .lohn: Johns Hopkins Hosp. Bull., 1918, p.

284.

Hehfuss, M. E.: Jour. Am. Med. Assn., 1917, Ixix, 1328.
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fair health and the iiiaintenaiice of nutrition is proved by the I're-

c[uenc>' with which the existence of achyha gastriea is (Uscovered

after only insignificant sjniptoms or no symptoms at all. 1 found

achylia present in one girl, aged seventeen years, with complete

lack of gastric SNniiptoms, having tested her stomach merely because

her grandmother and her mother had shown achylia. For hydro-

chloric acid as a remedy only one use can be suggested, viz., to

replace a deficiency of acid in the gastric juice. Whether intro-

duced acid can so serve is our question.

1. Proiein Digestion. It is an established fact that for pepsin

digestion of protein, acid is necessary. Therefore in an achylia

case, if we are to have any digestion of protein in the stomach, we

must supply hydrochloric acid as well as pepsin. Experiments

done without pepsin regularly show a fair formation of acid albumin

and thus gi\'e hope that the addition of pepsin may ensm-e at least

some degree of gastric protein digestion.

Crohn, in fractional experiments on man in achylia cases, l)oth

simple and those of pernicious anemia, found that it was not possible

to have a sustained acidity from mouth doses unless these were

frequently repeated during the digestive period. To mention some

of his experiments, in an emptied fasting stomach he placed 40

minims of diluted hydrochloric acid mixed with 100 c.c. of water.

The immediate acidity was: Free 32, total 40. Successive speci-

mens \\'ithdrawn at five-minute intervals showed rapidly diminish-

ing acidity until at twenty-five minutes the titer was the same as

before the acid had been given. When he administered 30 minims

of diluted hydrochloric acid with an oatmeal test-breakfast the

free and total acidities at fifteen minutes were S and 20 and at

thirty minutes 12 and IS, but at forty-five minutes and thereafter

had returned to and 10 or thereabouts, the same as in the control

experiment.

Then he administered rei)eated instead of single doses of the

acid. Ten minims of the diluted acid every half hour during diges-

tion gave a mild but definite rise in acidity which was sustained for

one and three-quarter hours, and 10 minims every quarter hour

raised the average total acidity from 20 to 55. The emjitying

time was unchanged.

Leo, quoted l)y Crohn, gaxe achylia cases large doses of Indro-

chloric acid, equivalent to from 75 to 225 minims of U. S. P. diluted

hydrochloric acid, and obtained increases in total acidity but rarely

any free acid.

Spencer, Meyer, Rehfuss and Hawk introduced strongly acid

solutions (0.542 and 0.4 per cent.), and found that the gastric con-

tents had returned to normal at the end of one hour. This they

attributed to a rapid emptying due to the acid and a progressive

neutralization of the excess of acid.

Rehfuss found that 10 or 15 minims of hydrochloric acid, properly
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diluted, made no det.eetal)le eliiuig-e in the si'astric elieiuistry. How-
ever, witli a constant suppl>' of acid for two hours by a Murphy
drip at the rate of 200 c.c. of 0.25 per cent, acid per hour, equivalent

to 5 c.c. of diluted hydrochloric acid per hour, the curve of secretion

rose to 33 per cent, of nonnal, though there was at no time any^free

acid.

All these findings indicate that if we can only give enough hydro-

chloric acid by mouth, we can at least hope to change our albumin

to acid albumin and thus prepare it for pepsin digestion. But acid

alone is practical^ useless for the purpose of digestion, and to judge

of its merits as a remedy, it must ha\'e all the factors for its action.

In other \\'ords, we must administer j^epsin with it. Moreo\'er, the

products of the action of pepsin and hydrochloric acid on protein

are themselves ca]iable of exerting a strongly stimulating effect on

secretion.

Sippey makes a calculation that for the adult allowance of 100 gm.

of protein a day it would require 700 minims of diluted hydrochloric

acid for full gastric digestion, and that on account of the sensitive-

ness of the mouth and throat to acid it would be impossible to

swallow this amount. However, there is never, even in normal cases,

full protein digestion in the stomach. Moreover, some proteins

require less acid than others for digestion, e. g., Hawk states that the

best strength for the digestion of hbrin is 0.08 to 0.1 ])er cent., while

the best for coagulated egg-white is 0.25 per cent. Joubert found in

achylia cases that on giving hyflrochloric acid at the same time as

raw meat, connective tissue still appeared in the stools. From
strengths of 30 to 40 minims in 100 c.c. of water Crohn noted the

development of considerable mucus, presumably from some local

irritant action.

2. The Emptying Time of the Sioitiach. That in achyha gastrica

it is not infrequent to haAc a very rapid emptying time is well

known. In 11 cases of pernicious anemia, (\ P. Horner found that

had em])tied at one hour and in only 1 was there food at the two-

hour period. N. W. Jones in a study of achylia concluded that in a

broadly built non-ptotic person achylia is usually associated with a

too rapidly emptying stomach and in this class diarrhea is ])rone to

occur; whereas in ptotic ty})es the ptosis and atony prolong the

emptying tiine even up to se\'en hours or more, and in this class

constii)ation is the rule.

There is considerable clinical evidence that in a fair number of

achylic diarrheas, liydrochloric acid is a successful remedy. May
not this be due to the restoration of the normal pyloric closure

through the acid reflex and the conseciuent retardation of the food

in the stomach? This, it is to be remembered, is a desired effect

only in those cases with rapid emptying and diarrhea, and it is to

be avoided if possible in those cases with flatulence or constipation.

Crohn found the em])tying t\mv normal after doses of acid, but he
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does not stute that any of his cases were of the (Harrlieal type.

Goif^on states that 1.5 to ;> ^m. of liydrochloric acid a. fhi>' may act

to cause pyloric closure and so retard the food in the stomach.

Jones's experience with the use of acid tallies with that of the author.

He says "many are symptomatically relieved by its use, while others

experience increased sourness and stomach irritation."

It has been stated that in some achylia cases the diarrhea may
be checked by the administration of pancreatin. May not part of

the value of hydrochloric acid lie in its power to enliance the i)an-

creatic secretion through the formation of secretin, and thus to

ensure more thorough digestion of proteins in the intestines? For
though achylia gastrica is not ordinarily accompanied by pan-

creatic achylia, yet for certainty of digestion the rapidly passed

food may require abnormal amounts of the pancreatic ferments.

3. The Antiseytic Action. In an achyha case it is quite common
to find pronounced intestinal putrefaction. In both diarrhea and
constipation cases this may be attributed, in part at least, to the

failure of the achlorhydric contents to arrest the development of

gas-forming organisms and to destroy the sundry proteolytic and
pathogenic germs, thus permitting their passage into the upper

intestine. In diarrhea cases intestinal putrefaction might also^be

accounted for by the fact that the ferments have too short a time in

which to break down the protein before it reaches the usual region

of abundant germ life in the intestine, and so the protein furnishes

pabulum for the bacteria of the colon.

4. The Effect on Fancreatic tiecretion and Bile. It is a well-

established fact that, in the normal case, the hydrochloric acid of

the stomach is an important factor in the production of secretin

which stimulates the secretion of pancreatic juice and bile. What
takes the place of hydrochloric acid in the achylia case, which does

not lack pancreatic ferment, has not been determined; but if, from

introduced acid, free hydrochloric acid or combined acid, which is

really a loosely combined protein salt, can be passed into the

duodenmn even for a few moments, may not this result in the

formation in the normal manner of ample secretin, and so provide

the normal stimulus for the production of pancreatic juice and l)ile?

Summary. In achylia cases, from experiments based on the

introduction of hydrochloric acid alone, without its natural congener

pepsin, it is evident that with single doses of swallowable strength

the acid titer of the stomach contents may be distinctly raised even

to the normal. The results that might be expected from this are:

(1) Successful protein digestion in the stomach when sufficient pepsin

is also introduced
; (2) slowing of the emptying time of the stomach

by reestablishment of the pyloric closure reflex; (3) restoration of the

normal antiseptic action in the stomach; (4) the proper formation

of secretins; (5) normal liquefaction of the stomach contents by the

added fluid.
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l\)ssibie draw}>acks to its use are: The estaljlisliiiieiit of i)yloric

closure in an already slowly emptying stomach, the production of

eastric irritation, and the development of a mineral acidosis from its

daily use over long periods of time. That it can i)roduce acidosis

has been demonstrated in dogs by a number of observers, and
recently in man by ]\Iarriott and Rowland. They gave 500 c.c. of

decinomial hydrochloric acid in one da>' to each of four normal

men, who ate their usual diet. This amount would represent 273

minims of diluted hydrochloric acid, a very large amount. On that

day there was a distinct increase in the ammonia coefficient in the

urine and at the same time an increase in the titratable acid in about

the same proportion. Thus in a single day from swallowable

amounts in man anmionia was deflected from the usual course of

nitrogenous metabolism and a certain degree of acidosis was pro-

duced.

Stehle administered hv'drochloric acid to dogs by mouth and
found an increased excretion of sodium, potassium, calcium and
magnesium. In the case of sodium and potassiimi, howe\er, a

subsequent compensatory retention took place. It has been figured

that among the other effects there is a loss of calcium from the bones.

It is of interest that (^insburg, Tumpowsky and Hamburger
found hydrochloric acid in 0.5 per cent, concentration to be without

effect on the hunger contractions.

Conclusions. 1. In cases of achylia gastrica, whether or not

accompanying pernicious anemia, a deficiency of acid jnay be

partially overcome by hydrochloric acid medication.

2. For digestive purposes hydrochloric acid should always be

accompanied by pepsin.

3. In the achylias with diarrhea, acid promises a more noticeable

result than in the achylias without diarrhea.

4. When acid produces sourness and stomach irritation its use

should not be continued.

5. To avoid acidosis alkalies should be given during the same
period, though not at the same time as the acid, the amount recpiired

being judged by the efi'ect on the urine reaction.

To avoid th(> trouble of frequent medication in cases of achylia

gastrica I have found it a good plan to have the patient take at the

main meal most of the putrefactive protein of the day, such as eggs

and flesh foods, the allowance of which is small in these cases, and
have the acid and j)epsin taken with this meal only. For practical

reasons li(|uid medicine cannot be taken for any length of time after

the meal, but doses of 20 or 30 minims of diluted hydrochloric acid

and a few grains of pepsin in a full glass of water may be taken

with the meal and frequently at half and e\cn one hour later.

The Solid IIydrochlouk: Acid Preparations. In solid form

there are marketed certain drugs purporting to contain hydrochloric

acid available for digestive purposes. The best known are o.ri/nfin,
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a protein compound of hydrochloric acid, and acidol, ^vhich is

chemically betaine hydrochloride. In a careful research under the

auspices of the American Medical Association, J. H. Long found that

acidol dissociates in an aqueous medium and supplies hydrochloric

acid, but that oxyntin holds scarcely enough acid for the digestion

of its own protein and cannot therefore supply any for other

digestion.

XiTROHYDROCHLORic AciD. Xitroliydrochloric acid has frequently

been employed by the older physicians. It is made by mixing hydro-

chloric and nitric acids, a violent reaction taking place, and
the acids being split up to form nitrosyl chlorides and chlorin.

There is a slight excess of hydrochloric acid, so that nitrohydro-

chloric acid of the V. S. Pharmacopoeia is a liquid containing free

hydrochloric acid, free chlorine and nitrosyl chlorides (Arny). It

hardly seems worthy of a place in the materia medica.

Bitters.*^ In Carlson's tests on a young man in good health,

who had an esophageal obstruction and a permanent gastric fistula

for feeding purposes, bitters were administered either by stomach
fifteen to thirty minutes before meals or by mouth ten minutes before

the meal. The patient was in the habit of taking his food by mouth,
chewing it and then placing it in the stomach through the fistula.

The bitters were the tinctures of gentian, quassia, calumba, humulus
and condurango and the elixir of iron, quinin and str^'chnin. The
tests nmnbered 50 with bitters taken into the mouth, 35 with bitters

placed in the stomach and 50 without bitters for control.

When the bitters were taken by mouth they could not be retained

long because of the salivation induced and had to be expectorated.

Their effect on the appetite of this young man in good health was
too slight to be of moment, though it was noted that at the evening

boarding hcnise meal, which was never relished, the effect of the

bitters was to make an already undesired meal still more undesirable.

When the bitters were placed directly in the stomach small

amounts were found to ha\e no influence on the quantity of the

psychic secretion or on the acidity or pepsin concentration of the

gastric juice. When large amounts were used Carlson's results

agreed with those of other observers that their action in the stomach

itself was rather to retard than to increase the activity of gastric

digestion.

With tests on healthy dogs Carlson further came to the conclusion

that bitters acting either in the mouth or in the stomach have no

effect on the secretion of the gastric juice.

In another series of experiments Carlson and his colleagues

showed that bitters acting in the stomach alone liave no appreciable

influence on the hunger mechanism as distinguished from appetite,

^ Carlson, A. J.: The Control of Hunger in Health and Disease, 1916.

Hoppe: 1905, quoted by Moorhead.
Moorhead, L. D.: Jour. Pharm. and Exp. Therap., December, 1915, p. 577.



64 BASTEDO: PH.\mL\COLOGY OF CERTAIN DRUGS

and that when taken by mouth in the usual way they inhibit gastric

tonus and hunger contractions in direct proportion to the intensity

and duration of stimulation of the nerve-endings in the mouth.

In other words, i)i normal people, so far as they influence the hunger

mechanism directly the bitters cause inhibition or depression of

hunger.

Arguing from these experiments ( 'arlson takes the ground that

the whole value of bitters in medicine is mental and that they are in

the same class as an inert but widely advertised patent medicine. He
thinks that their continued use depends on two beliefs of the patient,

namely, that they will promote appetite, and that anything with a

strong and bad taste is strong medicine and therefore good medicine.

On the other hand, Hoppe noted that in a sick dog the use of

bitters was followed by an increase in the quantity and acidity of the

gastric juice, and jNIoorhead found that while in norm.al dogs bitters

had no influence on appetite and no influence on secretion or a de-

pression of it; nevertheless, in dogs made cachectic by daily bleedings

to produce a chronic anemia they caused a distinct and significant

increase in both appetite and secretion. Placed in the stomach

without touching the mouth they had no appreciable influence.

Barisoft' gave tincture of gentian to a dog with the end of the severed

esophagus opening outside, so that substances swallowed did not

reach the stomach. lie followed this with a meal, and in (> tests with-

out the bitters and 6 tests with found that after the bitters the average

amount of gastric juice increased 30 per cent. If he gave the bitters

as long as twenty minutes before the meal this effect was not

obtained. An excess of bitters checked the secretion.

I myself have noted in many cases of achylia gastrica that bitters

ha^•e the power to create or increase appetite, though having no

effect on the gastric secretion. And I would register my opinion

that in many persons with subnormal nutrition, especially in those

recovering from an acute illness, bitters have a real value in pro-

moting appetite, and that this action is not dependent on^the

patient's belief in the efficacy of the drug.

Conclusions. A bitter is useful as an appetizer for those with

subrormal nutrition, as in convalescence from acute illness, provided

that it is taken not more than five to ten minutes before the time

for eating. It acts in achylia gastrica as well as in cases with

gastric secretion. In subacidity it promotes the secretion of gastric

juice. It should l)e administered in just sufficient dose to give a

strong bitter taste and not in amounts large enough to have a de-

pressant action in the stomach. If the patient is in a state of normal

nutrition, but psychically disturbed about eating, it will be useless.

If the appetite is already normal the bitter may not only fail to

increase appetite but may even lessen it. If the stomach and bowels

are deranged bitters may nauseate. The eft'ect on appetite is solely
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tlic local one DUtlic taste buds, therefore it cannot l)e obtained if the

bitters are hidden in capsules or coated ])ills.

CeriT'M:' The oxalate, which is the one salt eniplt)ye(b was

studied by Baehr and Wessler. They found that it is non-poisonous

to dogs even in doses of oO grams, and that its action is mechanical

as a protective to the gastric mucous membrane. Administered in

advance it would check the vomiting from a local stomach irritant,

such as ipecac, but had no influence on the vomiting from a central

emetic, such as apomorphine. They state that the drug is useless

in the small doses usually administered and recommend that it

be given in doses at least as large as those of the bismuth salts.

Bismuth.^ The bismuth salts in common use are the subcar-

bonate, the subnitrate and the subgallate. The subnitrate is cry-

stalline, and because of this fact probably less bland than the others,

which are amorphous. Contrary to the general belief they are all

without astringency, that is to say, they do not cause shrinkage of

tissues with which they come in contact.

Being basic salts they have the power to take up acid. Theoreti-

cally, of bismuth snhnitrate 1 gram w^ill neutralize 2 c.c. of diluted

hydrochloric acid, or the acid of at least 40 c.c. of gastric juice, with

the formation of bismuth nitrohydrochloride. But the change takes

place very slowly and Bockman has demonstrated that in such acid

concentrations as are found in the stomach the subnitrate possesses

but little acid neutralizing power. Of hisitinih snhcarhonate, 1 gram
will neutralize 4 c.c. of diluted hydrochloric acid or the acid of at

least SO c.c. of gastric juice, with the formation of liisnnith chloride.

It does not change to bismuth oxychloride as so frequently stated,

for this basic salt cannot form in an acid medium. Bismuth sub-

carbonate changes somewhat more rapidly than the subnitrate, but

not rapidly enough to justify attributing any important part of its

action to its acid neutralizing power.

In a study of test-meals with the addition of bismuth subcar-

bonate, and fractionally extracted every fifteen minutes, Crohn
reported that 2-gram doses given directly after the meal caused a

diminution in acidity without any compensatory increase (as found

after alkalies) in the acid secreted. According to a published chart

he administered the salt half an hour after the meal, and up to the

one and one-half hour period foimd the acidity slightly higher than

in the control. But at one and three-quarters hours he got an

acidity of 40 as compared with 70 for the control, and at two and

one-quarter hours 50 as compared with 68. There was a slight retar-

dation in the empyting time. In a duplicate experiment with a

slightly greater dose the acidity was depressed from 5(i.<S to 45.2

" Baehr, G., and Wessler, H.: Arch. Int. Med., 1908, ii, 517.

8 B5ckman: Arch. Exp. Path, und Pharm., 1916, Ixxx, 140.

Bohme, G.: Miinchen. med. Wchnschr., 1908, Iv, 89.

Crohn, B. B.: Am. .Jour. Med. Sc, 1918, civ, 808.

VOL. 1.59, NO. 1.—.lAMARV, 1020. .3
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witluuit delay in (>i)i])tyiiig or any evidence of tlie secondary rise in

acidity which regnhirly follows the administration dui'ing the diges-

ti\e period of the alkalies and alkaline earths.

Some years ago, in a number of instances, 1 administered doses of

2 grams of bismuth subnitrate just before or just after the test-break-

fast, and though at the end of the hour the stomach contents usually

showed a lessened acidity, and also a lessened secretion as determined

by the Matthieu-Remiond method, there were a few cases in which
the acidity was unchanged. I'nfortunately, the protocols and the

case records of these experiments were destroyed, so that I am
not able to figure a reason why the bismuth should fail in these

instances. In every case it was noticed that at the end of the test-

breakfast hour the bismuth was uniformly mixed with the extracted

stomach contents, and that it had changed from a heavy pow'der

to a fiocculent substance that settled slowly with the food. On two
occasions I administered to dogs with their food, doses of 2 grams

and 8 grams respectively of bismuth subnitrate colored red with

carmin, and on removing the stomach and intestines three and seven

hours later found the colored bismuth in this same fiocculent and
comparatively light state, partly mixed with the food residues, but

mostly coating very uniformly the whole mucous membrane. In the

dog killed at three hours it coated the stomach and small intestines

throughout, except the first three or four inches of the duodenimi.

In the dog killed at seven hours it coated the whole jejunum and

ileum. The coating stopped short at the ileocecal Aalve and there

was no macroscopic evidence of bismuth in the colon.

Crohn's results with bismuth subcarbonate and mine with bismuth

subnitrate would seem to be of the same nature, and w ould suggest

that the action of either salt is not antacid but rather protective by

coating the mucous menbrane. Their power to spread over a large

surface of membrane is almost phenomenal. Crohn's work estab-

lishes the fact that wliile the bismuth salts afi'ect the secretions they

do not essentially change the motility. By their protecti\e action

these bismuth salts would seem to have a A'alue quite equal to

that of cerium oxalate in preventing vomitinti' from local stomach

irritants, such as ipecac.

Toxicology. Wy mouth the bismuth salts are not ordinarily poi-

sonous, though Kohn reported the de\elopment of stonuititis and

other manifestations of metallic poisoning from doses of 0.3 gm.

(5 grains) given four times a day (length of time not stated). But
poisoning from the use of a bismuth paste in the treatment of sinuses

is not unconnnon. One fatality resulted from less than 10 grams

of bismuth subnitrate mixed with \ aselin. Therefore, it may be

conceived as possible that if the bismuth salt given by mouth should

be retained on a raw area such as an ulcer, metallic poisoning may
occur. As demonstrated by the roentgen rays such retention is

unusual, but at our last meeting Jacob Kaufmann mentioned a case
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of hematemesis to which Naunyn had given 25 grams of bismuth

subnitrate, and in which at the postmortem von ReckHnghausen

took out of the crater of the ulcer 20 of the 25 grams of bismuth.

The symptoms have the characteristics of poisoning by the heavy

metals, viz., stomatitis, salivation, a violet, blue-gray or blackish

line on the gums, nausea, vomiting, diarrhea and prostration.

After bismuth subnitrate, but no other bismuth salt, another form

of poisoning has occurred, namely, nitrite poisoning, this being due

to the formation of nitrous acid. Most of these cases have resulted

from the ingestion of large amounts of bismuth subnitrate for

roentgen-ray work; but there are a few that have occurred from the

medicinal use of the salt. Bohme, for example, reported that after

giving an eighteen months marasmic infant several grams by mouth
and two days later a similar dose by rectum, the child three hours

after the last dose suddenly developed abdominal pain, diarrhea,

cyanosis, and dyspnea, and died in half an hour. The blood and

pericardial fluid ga^e tests for nitrous acid, and the l)lood for

methemoglobin. Bohme found that when he mixed bismuth sub-

nitrate with feces, nitrous acid was formed, and that when he placed

this mixture in a rabbit's intestine, the urine showed nitrites. In

one fatal case E. Meyer demonstrated nitrites in the urine, blood

and pericardial fluid.

Silver Nitrate. Before leaving the subject of drugs I wish to

put on record a case of argyria that I ha\e just found on my service,

with a universal metallic slaty look to the skin, which came on after

taking only | grain of silver nitrate three times a day for two months.

I also this year had an autopsy on a similar case of argyria, in

which the viscera were much discolored with silver deposits. This

resulted from the application only once daily of a caustic silver stick

to the mouth of a fistula. The period of application I do not know.

This may point a moral for men who use silver nitrate in gastro-

enterology.

A ROENTGEN RAY SIGN OF PERINEPHRITIC ABSCESS. i

By M. H. Fussell, M.D.,

AND

PI. K. Pancoast, M.D.,
rHILADKLPHIA

During the study of Case II in this report a curious fluoroscopic

finding was observed which directly led to a diagnsois of perineph-

ritic abscess, and which was confirmed by operation. The same

' Read before the Association of American Physicians/Atlantic City, N. J., June

}8, 1919,
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fluoroscopic sign was noted in Case I, but in this particular case the

diagnosis was certain before the fluoroscopic finding was seen,

hence no particular attention was paid to it except to note its

])resence. So far as either of us can discover this roentgen-ray

finding has not been previously reported, though, of course, in the

mass of literature a notice of it may easily have been o\'erlooked.

Case I.—F. H. W., male, aged thirty years, was admitted to the

University Hospital, under the care of Dr. J. B. Carnett, October

2, 1910, with a diagnosis of renal calculus on the left side. The
diagnosis was confirmed by roentgen rays and the stones removed
by Dr. Carnett. The patient did well until Octol)er 10, when he

developed fever of a mild ty])e. On October 25 the fever became
septic in type and continued until December 18, when a fiuorosco])ic

examination showed fluid at the seat of the operation. This fluid

was demonstrated while the patient was standing in the fluoroscope.

The shoulders of the patient were grasped and the patient's body
moved quickh' two or three times from side to sifle. Watching the

fluoroscoj)ic jjicture showed a distinct wave in the supposed fluid.

This o})ser\ation was made by Dr. Pancoast. He offered the

explanation that a collection of fluid was around the kidney, which

showed the wave when agitated. The renal region was opened and

a huge sac of pus demonstrated within the capsule of the kidney.

No other opportunity was given to discover whether this sign

was an accidental one or \\hether it was common in subdiaphrag-

matic collections about the kidney on the left side imtil Case H
was seen.

Case H.—A. F., male, aged forty-six years, was seen with Dr.

Shelly, of Ambler, Pa., May 14, lOis. The patient had been sick

three weeks, was tired and chilly, and had fever of a septic type. He
had pain referred to the base of the left limg. A paracentesis had

been performed l)y Dr. Shelly, who had removed 3 or 4 c.c. of clear

fluid with a needle from the base of the left chest. \Yhen seen by the

writer there was ])ain and tenderness over the region of the left

kidney, but nothing else could be detected. .\ needle was inserted

in the left chest, but the tap was dry.

Tn the history which was obtained there were symptoms indi-

cative of wliat was thought to be a pe])tic ulcer; a tentatiAe diag-

nosis was made of sub(lia])hragmatic abscess from a perforating

ulcer. He was sent to the University Hosj^ital for a roentgen

examination, but this was negative, and he returned the same day.

In a week aft(T this his symi)toms still continued; he was again

sent to the liospital for careful observation, 'i'he sym])t()ms were

an irreguhir fexcr of sei)tic type, with ])ersistent but slight pain

over the region of the left kidney. A roentgen-ray examination,

with the ])atient lying on his back, showed tlu- diaphragm to have

the nornial arch, and nothing ])artieular could be seen. A plate

taken, however, sIiowcmI a lieautiful i>icture of gall-stones, but did

not reveal the ])resence of li(|ui<l. lveinemb(>ring the ex])erience with
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Case I, the patient was placed upright in the fluoroscope and the

first observation was that the left leaf of the diaphragm was flat

and was immobile, and had lost its normal arched position.

The patient's shoulders and body were then moved quickly from
side to side, and there was distinctly seen the same wave above the

renal region which was observed in Case I. This observation was
confirmed by both authors and by several other observers.

In view of these facts an exploration was advised in the left lumbar
region, with the belief that all of the s^^nptoms were due to a col-

lection of pus in or around the left kidney.

Dr. A. C. Wood, who performed the operation, hesitated to explore

the region because the local physical signs of a collection in that

region were so slight, but urged that the gall-stones be remo^'ed and
the lesser peritoneal ca\ity be explored. This, of course, was a

rational opinion, but because of the curious fluoroscopic sign he was
])ersuaded to open the kidney region. The incision showed the

left kidney tightly liound down l)y its lower half. But surrounding

the upper pole an abscess containing approximately 200 to 300 c.c.

of pus was found.

The patient made an uninterrupted recovery and was discharged

June 25.

On October 30 the patient developed marked sAinptoms of gall-

bladder disease. He was again roentgenographed and the first plates

showing gall-stones were confirmed. The gall-bladder was removed
and showed thirteen stones. There was no evidence of previous

or present collection of pus in the lesser peritoneal cavity. Today
the patient is well.

This fluoroscopic sign is reported, because we believe it will be of

value in certain obscure cases of fever, with suspicious signs about

the left kidney, but which signs are not certain enough to warrant

an exploration.

In Case I it will be noted the pus was within the capsule of the

kidney; no note was made as to the shape of the diaphragm. In

Case II the diaphragm had an entirely normal appearance when the

patient was lying down and became flattened when the patient was
upright. This phenomenon is not clear to us. We have thought

of many explanations, but none seem satisfactory. It will be noted

also that the amount of fluid was not large, which makes the sign of

value in early cases. This second patient was soon relieved, having

been in the hospital only about four weeks after operation.

Of necessity, pus about the right kidney will not be expected to

give this sign, as the liver inte^^'enes between the kidney and the

diaphragm. So far as we know no such observations of collections

of pus between the liver and the diaphragm have been made.
It is confidently hoped that other observers will search for the

presence of a wave under the diaphragm in cases of subdiaphrag-

matic or perinephric abscess when the body is quickly moved from

side to side.
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EFFECTS OF RESTRICTED (SO-CALLED ULCER) DIETS UPON
GASTRIC SECRETION AND MOTILITY.'

By Burrill B. Crohn, M.D.,
NEW YORK,

AND

Joseph Reiss, M.D.
NEW YORK.

(From the Medical Services and the Pathological Laboratory, Mount Sinai Hospital,

New York.)

Medical literature offers several studies of the clinical end-

results of medical treatment of gastric and duodenal ulcers. The
chemism and physiology of the stomach after operation has also

been studied. But practically no information can be obtained

regarding the direct results upon the stomach of the various forms

of medical treatment. Whether clinical improvement during an

ulcer cure depends upon a change in the chemistry and motility of

the digestive organ remained until recently a matter of speculation

rather than a demonstrated fact. Th^ most illuminating articles

on this subject are those contributed by ^Y. ^V. Ilamburger,^ of

Chicago. He was able to demonstrate (by radiographic means)

during intensive medical treatment the actual healing of ulcers, the

disappearance of "niche" phenomena and the restoration of normal

peristalsis and motility. While he refers from time to time to

changes in the chemistry of the organ as a result of restricted diet,

his attention is focussed mainly on the radiographic picture of the

healing ulcers.

J. Friedemvald and liaetjer^* carefully oliserved radiographically

the function of the stomach during medical treatment. Their

observations led them to conclude that several weeks, even months,

of protracted diet were necessary before the disappearance of signs

of abnormal function, such as exaggerated peristalsis, delayed

motility, irregularity of contour, etc. The studies of Friedemvald

and Baetjer are the first attempt directly to observe the eft'ect of

medical treatment on healing ulcers.

It is upon the chemism and the motility of the stomach ^\hile

undergoing medical treatment that 1 am attempting to contribute

some facts. This paper is based on observations made upon 34

patients. The cases belong in one general group; they were either

proved instances of gastric or duodenal ulcer or they were cases

suspected of bearing ulcers. In .") of the patients ulcer was demon-

strated by operation at a later date; in 21 of the cases ulcer was the

1 It is a great pleasure to acknowlcdRe with sincere thanks the kind privileges

extended by the attending physicians of the hospital in the course of this study.

» Am. Jour. Med. Sc, 1918, civ, 204. ' Tr. Assn. Am. Phys., 1903, p. 9.
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clinical diagnosis, i)ase(i upon the history, physical findings, chemical

data and radiographic evidence. In the remaining S subjects the

final clinical opinion was that they were suffering from a gastric

neurosis or a functional disturbance of the stomach.

The symptoms which these patients presented in common were
periodic attacks of heartburn, pain after meals, acid eructations,

occasional vomiting and loss of weight. Practically in all these

cases hyperacidity was chemically demonstrable, hypersecretion

was frequently present and delayed emptying of the digestive organ
was a prominent factor.

Since intra-abdominal diagnosis at its very best is conceded to

be inaccurate and open to error, it is better in this study to consider

the effects of the diet upon the chemistry of a diseased stomach
per se rather than upon the ulcer w^hen and if present. In this

study no light is thrown upon the pathological changes that an ulcer

undergoes during medical treatment. Only the immediate effects

of the dietary restriction are studied. The observations extended,

as a rule, over from tw^o to fi\e weeks in each case; the remote effects

of medical treatment are not considered.

Procedure. The routine examination of these patients upon
admission consisted of a careful history and physical examination,

extraction of fasting gastric contents, Ewald test breakfast and
other chemical tests, stool examinations for occult blood and finally

a thorough radiographic examination. A fractional test-meal to

establish the type of curve was also performed. After the collec-

tion of all data the patient was placed upon a restricted diet for a

period of from two to four or more weeks. During the period of

observation, fractional test-meals were taken every few days. The
type of the acid curve, its maximum height, its duration, the presence

of hypersecretion, the emptying time, etc., were carefully noted for

any changes that could be interpreted as due to the form of treat-

ment being instituted. (
'linical notes w^re made from time to time

so as to ascertain a possible parallel between improvement in

subjective symptoms and a change for the better in the disturbed

chemism of the organ. The fractional test-meal was chosen as the

best laboratory method for the demonstration of the phases of

gastric digestion. By this method, so intimately associated with the

name of Kehfuss, the height and duration of the acid secretion can
be computed and plotted, evidence of pathological hypersecretion

becomes manifest and the emptying time of the organ accurately

estimated for a given and constant test-meal (oatmeal gruel in this

study).^

Basic Principles of So-called Ulcer Diets. There are certain

general characteristics wdiich are common to all forms of so-called

ulcer diet. These are:

^ Crohn and Reiss: A^\.. Jour. AIed. Sc, 1917, cliv, 857.
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1. Adiiiiuistratioii of hiohly nutritions foods in small (jnantities,

frequently repeated.

2. Neutralization of the free acid of the digesting stomaeh.

This is accomplished hy administering high proteid foods, mainly

milk, with the addition of eggs and later of cereals. Antacid salts

are commonly employed to assist the neutralizing action of the

foods.

An improvement in the motility of the stomach is sought in cases

in which emptying time is delayed. In the series studied, patients

were subjected either to a Lenhartz diet carried out without modi-

fication or to a diet similar to the one advocated by Sippy.^ In the

diet as we administered it, milk and cream in small doses (2 or 3

ounces) were given hourly during the day for the first three days;

cereals were then added twice daily. At the end of a week two eggs

a day were added and pureed vegetables were gradually introduced.

All forms of meat were withheld until the third week. Antacids in

small quantities were given between feedings; bismuth was a

constant component of these powders. Occasionally gastric lavage

for food stasis was employed, ihough this was fortunately rarely

indicated.

Before proceeding to discuss the general effect of such a diet

upon the gastric chemism, let us study the individual chemical

reaction which results upon the introduction into the stomach of

these various foods. As a control one should keep in mind the

normal curve of secretion, while employing oatmeal gruel as a

test-meal or the usual Ewald test breakfast. Chart I demonstrates

the react i(jn of a patient with a normal cur\e to a test-meal consist-

ing of 240 c.c. of milk. One notes immediately the fact that milk

causes a high total acidity (up to 12<S c.c. y^y sodium hydrate per

100 c.c); that the height of the acidity is maintained for three or

four hours; that free acid is present in larger quantities than usually

met with in cereal or bread test breakfasts, and that the stomach

takes considerably longer to empty itself. The acid-binding c|uali-

ties of milk are apparent in only the first half-hour; thereafter to

the end of digestion free acid is liberally present.

Compare this with the exaggerated effects of a combination of

milk and eggs (Chart II). The total acid curve mounts still higher,

reaching a maximum of 140 per cent.; free acid becomes evident

after one and a half hours and is present in strong concentration

during the remainder of the digesting cycle. Eini)tying time is,

as a result, prolonged, e\eu allowing for the large amount of test-

meal given. A free hypersecretion of concentrated acid persists

after the disappearance of the last traces of food.

The behavior of a cupful (280 c.c.) of clear bouillon, as recom-

mended in the von Lcube diet, is similarly interesting (Chart III).

'' Jour. Am. Med. Assn., 191.'), Ixiv, l(i2.j.
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No considerable binding of acid is at any time demonstrable. A
high acidity, both free and total, quickly takes place and is main-

tained for two hours; thereafter the stomach is empty.

The conclusions to be drawn are: Milk is a strong acid stimulant

and is only slowly emptied through the pylorus. The combination

of milk and egg is a powerful stimulant to gastric secretion, caus-

ing a hyperacidity and hypersecretion, with prolongation of the

emptying time. Bouillon fails to bind acid and is a mild digestive

stimulant.
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that even the total acidity is strongly controlled, averaging only

48 per cent. Peptolysis is absent throughout.
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treatment, then surely this plan of uhernate milk and antacids fills

all the reciuirements and offers the stomach the optimum conditions

of anacidity for the cure of an ulcer.

However, of late much doubt has been thrown upon the hypoth-

esis that ulcer of the stomach is due to the corrosive action of

gastric juice. This theory really gained headway before the realiza-

tion by the older clinicians of the fact that duodenal ulcer outnum-

bers in frequency gastric ulcers. The charted curve of acidity in

the duodenum during digestion regularly fails to show the presence

of any free acid, nor is the total acidity at any time high (Chart VI).

The similarity between this chart and the preceding one is striking.

Our appro^•ed methods of medical treatment aim to accomplish in
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study tin- rtlccts of (lays and weeks of the adiiiinisti-atioii of such a

regimen on tlie gastric secretion.

I^FFECT OF Medical Treatmext on (iAsii^K A( iditv. Of the

34 cases which constitute the l)asis of this study 11 eases had an
isosecretory or hyposecretory cur\"e and 24 a hypersecretory ('iu-\e

of acidity (Rehfuss*^). Let us assume that a beneficial etl'eet of

the medical treatment would l)e the diminution of an excessive

hyperchlorhydria and a return to a normal or hyposecretory type of

curve. In the series observed, medical treatment succeeded in

causing a definite lowering of the acid curve in 6 of the 1 1 cases,

with iso- or hyposecretory curves; 5 of the 11 were unafl'ected or

unchanged. Of the cases with marked hyperacidity, numbering
2o in all, only 7 showed a lowering of the acid curve; in the remaining

Itj the curve rennuned high in spite of persistent and rigid dieting

and rest in bed.
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Chart X is the curve of the same patient on the foui'th day of a

Lenhartz treatment, Chart XI on the seventh day and Chart XII
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on the twelfth day. The progressive lowering of acidity was
accompanied by gradual improvement of subjective symptoms and
disappearance of epigastric tenderness on pressure. This case,

however, differs from the majority of the cases showing improve-
ment, in that the reduction of acidity takes place as early as the
fourth day of treatment. In most of the patients the chemical
improvement was not demonstrable before the fifth to the seventh
day. In more favorable cases the reduction of acidity began about
the end of the first week of restricted diet and was maintained to
the end of the period of observation. All of these cases but one
were accompanied by marked relief from sul)jecti\e clinical

sj'Tnptoms.
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Chart XMH is the curve on the seventeenth day of (Het, still

meat-free. Note the persistence of hyperacidity.

Repeated fractional tests of this patient were made up to the

twenty-eighth day of the diet. (See Charts XIX and XX.) The
hyperacidity hereafter failed to be reduced. The patient was dis-

charged from the hospital free of subjective symptoms. \Yithin a

few weeks he returned with recurrence of his symptoms and was

subsequently referred for surgical interference.
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TABLE I.

Acid curve, reduced, 13 (38 per cent.).

Clinically improved, 12 (92 per cent.).

Clinically not improved, 1.

High acid curve, persistent, 21 (02 per cent.).

Clinically improved, 13 (62 per cent.).

Clinically not improved, 8 (38 per cent.).

The figures in heavy type are the interesting group, namely, those

in which the curve remained acid-fast, and yet tlie patients left the

hospital free of symptoms.
Effects of Restricted Diet and Rest ix Bed upon* Gastric

Hypersecretion. The fractional test-meal is an ideal medium for

the demonstration of hypersecretion. As the successive samples

are removed frt)m the stomach at cpiarter-hour intervals the propor-

tion of food or cereal to the digesti\'e fluid l)ecoines smaller. With
normal motility the last portion of the gruel disappears at two hours.

It is at this time that hypersecretion when present becomes evident,

for from this point one removes every fifteen minutes a sample of

secretory fluid unadulterated by food. This is the pure secretion

of gastric tubules; it is usually profuse so that large amounts can

be removed, and it continues sometimes for se\eral periods or even

hours after the food has passed the pylorus. In exaggerated

instances as much as 30 c.c. of pure acid fluid can })e removed every

five minutes.

The exact clinical significance of alimentary hypersecretion (we

shall omit from present discussion continuous hypersecretion) has

yet to be determined. Strauss,^ Zweig^ and others who noted the

phenomenon described it as a pathological factor and ascribed its

presence to the existence of an organic lesion of some part of the

alimentary tract. (Gastric or duodenal ulcer, chronic appendicitis

or reflex irritation of gall-stones were and are all held responsible

for the stimulation of this excessive fluid. But opinion is not imi-

form on the significance of its presence, and we need only (juote

Kehfuss,'-* who in a recent article spoke of hypersecretion as being

of no pathological importance and of its presence in several normal

controls.

The period in the cycle of digestion in which hypersecretion is

most evident is the period following the evacuation of the foo(h

The titer of this hypersecretory fluid is usually high in acid, a^erag-

ing from ()0 to 80 per cent.; practically all of it is free acid; only a

very small percentage is present as combined acid and practically

none as acid salts. It is at this period that the pains of ulcer are

(Often most marked; this remains true whether we ascribe the jiains

Deutsrh. Arch. klin. Med., 1895, Ivi, 120.

* Arch. Veidauungs., 1907. xiii, 143.

" Jour, Am. Med- Assjo., 1918, l.Kxi, 1535.
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to the direct action of the excess of free acid upon the nicer or the

stomach wall or wliether we attribute the pains to the exaggerated

peristaltic waves or luniger contractions which become evident

during this part of the digestive cycle.

Whatever the significance, hypersecretion is a common phenome-

non in gastric and duodenal ulcer; it was present twenty times in

this series of 34 cases, appearing toward the end of the period of

food digestion as a postdigestive or alimentary hypersecretion.

We are interested in knowing what effect, if any, medical treat-

ment, consisting of a marked restriction in food and rest in bed, has

upon this factor. A close association is noted between hypersecre-

tion and hyperacidity; 16 of the 20 instances of hypersecretion were

in cases with gastric hyperacidity, lu 9 of the 20 cases, where

—
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Much (lisiippoiiitiiH'iit was felt in that tlic beneficial ellV-ct was
not accomplished in a ureater percentage of the cases, l^le^en

cases, or o") [)er cent., were in nowise modified by either the restricted

diet, the nse of antacids or the physical and psychical rest accom-
panying the stay in the hospital. It is hardly possible to ex])lain

the failure in this not inconsiderable percentage of the cases.

Does improvement in hypersecretion accompany a reduction in

hyperacidity, or, in other words, are both factors efi'ected in the

same maimer by the medical treatment? A reference to Table 11

is instructixe.
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cases, or 80 per cent., were clischarged from the liospitnl <-liiiicalI\'

much improved and actually free of symptoms.
Effect of Medical Tkeatmext ox (tastric MoiiLrrv. What

is the result of oin- medical efforts upon delayed emptying of the

stomach and persistent food residue?

Before proceeding directly to a critical re\iew of the cases let us

consider for a moment, as a preliminary, the question, " Is the

fractional test-meal a good medium by which to judge the motility

of the stomach?" There has been much discussion as to the relati\e

merits of the roentgenological method for demonstrating delayed

motility, and, on the other hand, of chemical methods for demon-
strating postponed emptying. Both methods have undoubted
value, and either method in the hands of a competent technician

and observer, is beyond cjuestion, a reliable index of motility.

The fractional test-meal by allowing observations at such short

intervals as a (juarter of an hour seems to have the advantage ovev

both other methods, these latter being limited to a single observa-

tion at the termination of a stated interval. With the fractional

method one can state within a few minutes just when the last rem-
nant of food has passed the pylorus. In every instance in which
a six-hour residue was reported by roentgen-ray methods a chemical

delayed motility was also evident with the Hehfuss method. On
the other hand innumerable instances are met with in which slighter

grades of delayed emptying are evident by this chemical method,
which evade entirely the roentgenologist.

Using 500 c.c. of thick oatmeal gruel as a test breakfast, normal
motility with the fractional method may be regarded as one and
three quarters to two hours; in cases with moderate degrees of atony
up to two and a quarter hours.

In this series of 34 cases of ulcer, or ulcer suspects, there were 13

instances of delayed motility, using the fraction test as a criterion.

The time of emptying varied from two and a quarter hours to a

maximimi time of three and a half to four hours. It is in this field

that the optimum effect of medical treatment was obvious.

The following two charts illustrate the huprovement in motility

which resulted in a case in which the diagnosis of penetrating ulcer

of the lesser curvature was radiographically demonstrated. Chart
XXIV is the cur\-e taken upon admission to the hospital (ser^•ice of

Dr. E. Libman). X'ote that after three hours the iodin test for

starch (oatmeal gruel) was still + -|-. After twenty-six days of

treatment (Chart XXV) shows emptying time reduced to one and
a half hours. This result is striking.

Or, another case, one of probable gastric ulcer; symptoms one and
a half years in duration; periodic remitting attacks of heartburn and
eructations and loss of weight. Chart XXAT is the curve on admis-

sion (service of Dr. E, Libman). The note on the chart reads
" three and a quarter hours p. c, starch -f + ." Chart XXVII is the
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curve of the same ease after six days of strict dieting; after two and
a quarter hours the stomach has already evacuated the last traces

of starch.

The preceding 2 cases are undoubtedly examples of delayed
motility due to pylorospasm, for it is hardly conceivable that a real

organic stenosis would have resolved in so short a period as six days,

as obtained in the second of these 2 cases.
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admission (service of Dr. E. Libman). At the end of three and a

half hours starch was still present in all the specimens withdrawn.
Chart XXIX is the curve on the ninth day of treatment. After

three hours starch is still present in all tubes. Chart XXX is tlie

curve on the fifteenth day of modified Sippy diet. Starch is present

as a trace after two and three quarter hours, and is absent after

three hours. It is also noted that the acid curve now falls to normal
when the stomach becomes empty.
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A reduction of acidity did not always accompany an iinj)ro\c'nient

in the motility. Thus of the 11 cases with improA'ed emptying time,

in only :> was hyperacidity reduced, while in the remaining 5 the

high acid cur\e persisted. In spite of the persistent acidity all of

these cases were discharged free of symptoms.
Hypersecretion was noted (J times in association with delayed

emptying. In 4 of these (i instances it was not relieved l>y the

treatment; in these cases, though, the hypersecretion persisted, the

pyloric stenosis or pylorospasm was relieved and the patient was
discharged free of symptoms.
The following is a tabulation of the results of motility test which

followed treatment and the day upon which the test was taken:

TABLE III.

Motility before treatment. After treatment.

Case 12 2Hiours U hours ( 12th clay)

16 .3
"

21^
"

( Gth (lav)

17 . . . . . . . 2f •• *2J
"

(12th dav)
21 31 •' .3

"
( 9th day)

21
"

(loth dav)
23 3i " 2f

"
( 7th day)

Ih
"

(10th dav)

If
"

(12th dav)
24 3 " 2i

"
( 3d day)

2§
"

( 8th dav)
27 2\ " 2i

"
( 6th dav)

28 2h
'•

*2f
"

( 3d day)

2f
"

(12th day)
30 2i " IJ

"
(10th day)

34 . . . . . . 4 •• I5 "
(26th day)

* No improvement.

Discussion. Having studied in detail the eflect of restricted

diet and rest in bed upon each of three factors which show deviation

from the normal, let us try to e\'aluate the relative importance of

the change which takes place in each of them. Let us attempt to

estimate the relationship between clinical relief from symptoms
fcure?) and physiological or chemical benefit.

Does medical treatment reduce the hyperacidity of ulcer, and if so,

is this relief responsible for the clinical improvement '!

Does restricted diet cause the disappearance of hypersecretion,

and if it does, is this the factor that relieves the symptoms?
Finally, can delayed motility in the presence of ulcer be relieved

by the feeding of small quantities of food often repeated? And
if so, is this the factor that brings about apparent cure of symptoms?
We will discuss these factors individually and collectiAcly, recapitu-

lating the findings in the body of the paper.

Medical treatment resulted in a net rerkiction of acidity in lo

out of a series of 34 cases (38 per cent.). If we wish to consider only

those cases with definite hyperchlorhydria, omitting all cases with
iso- or hyposecretory curves, the percentage of net lowering of acidity
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is still lower (30.M per cent.). Of these 13 eases chemically benefited

12, or 02 per cent., were discharged free of synij)toms. Loose reason-

ing might lead one to see a relationship of cause and effect in these

figures. But if we analyze those cases in which treatment failed

to invoke chemical relief, and these comprise the larger proportion,

we find, despite this fact, clinical relief in 13, or 02 per cent., of them.

In other words, of 25 cases discharged from the hospital free of

symptoms and apparently well, 13, nearly one-half, retained the

same height and type of acidity as on admission. If clinical cure

depended upon relief from hyperacidity then the optimum result

should be in this class of cases. Almost 80 per cent, of the cases

with hyperchlorhydria left the hospital clinically relicA'cd, yet only

30.3 per cent, of these showed chemical relief from the excessi^'e

acid production.

We can draw two inferences from these figm-es: (1) Only a small

percentage of ulcer cases react to medical treatment by showing a

reduction of acid produced diu-ing digestion (38 per cent.)
; (2) clini-

cal improvement can take place independently of whether the

hyperacidity is relieved or whether the case remains acid-fast.

As regards hypersecretion a similar conclusion is soon arrived at.

Twenty cases in the series showed hypersecretion; in 9 cases, or 45
per cent., medical treatment caused the disappearance of this abnor-

mal factor, in the other 11, or 55 per cent, of the cases, medical treat-

ment failed to alter the hypersecretion. Yet 80 per cent, of these

cases left the hospital apparently well. Exactly 50 per cent, of the

clinically cured cases still retained hypersecretion upon discharge

from the hospital, and yet subjecti^'ely the pyrosis, heartburn and
pain had disappeared.

From these figures we can again draw two conclusions: (1) jMedi-

cal treatment, consisting of restricted diet and rest in bed, causes

the cessation of hypersecretion in 45 per cent, of the cases, a fair

proportion; (2) clinical improvement takes place as often in cases

with persistent hypersecretion as in those relieved of their excessive

flow of gastric juice, and is api)arently not dependent upon it.

Finally, we shall discuss the relationship between improved gastric

motility and clinical relief. There were 1 3 cases of delayed motility

;

in 11, or 85.4 per cent., medical treatment succeeded in alleviating

this symptom and reducing the emptying time to normal. All of

these 11 cases were in addition freed of subjective complaints.

Two cases resisted treatment (motility miimpnAcd), and they were

discharged clinically unrelieved.

There iare no instances of clinical cure that could be solely attri-

buted to reduced acid secretion when delayed motility was present

as a complicating factor. I nless relief is had from the pylorospasm

we fail to note the disappearance of subjective symptoms. By
stating that relief of pylorospasm results in clinical cure and is prob-

ably the cause for amelioration of symptoms we have only answered
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part of the question. Most of the cases m this series were not

compHcated by delayed motihty; they were cases with hyperacidity

and hypersecretion but normal motility. We ha\^e tended through-

out this study to discredit the idea that clinical relief is built upon a

reduction of the hyperacidity or hypersecretion and can and does

take place independent of chemical change.

Then to what change in the physiology or pathology of the

stomach can one attribute the relief from symptoms in cases not

complicated by pylorospasm? No data in this study throws any
light on this question. The answer must be sought and will prob-

ably be found in the radiographic studies of Ginsberg, Tumpausky
and Hamburger,!" Carlson," Hardt^^ and others.

These authors have demonstrated the close relationship between

subjective pain and exaggerated peristalsis or hunger contractions.

It is quite likely that restricted diet and bed rest have a quieting

influence upon gastric contractions, diminishing the amplitude and
violence of these contractions. Ileduction of acidity and secretion

may or may not accompany the reduced tonus of the stomach.

The present study has demonstrated that in a fair proportion of the

cases medical treatment caused reduction of h\']3eracidity and of

hypersecretion. To what can be attributed the faihn-e to effect this

change in a far larger percentage? The answer prol)ably lies in the

fact that the markefl restriction of food intake is not maintained for

a long enough period. Almost all schedules of "ulcer diet" increase

the number and amounts of food rapidly, particularly during the

second week. In fact, Lenhartz already introduces meat on the

tenth day. It is a common observation that hospital patients

complain bitterly of being starved in the early days of dieting, yet

it is just at this period that they report the disappearance of their

annoying subjective symptoms. The end of the second week, which

usually marks the period of increased alimentation, is a common
date for reappearance of symptoms of pain and heartburn. It has

further been shown that it takes up to the sixth to the tenth day for

the acid secretion to show beneficial result, as evidenced in a lowering

of the curve. The earliest effect of the marked food restriction is

probably diminished tonus and contractions and increased rest to

the stomach walls. The later effect is a fall of acidity and secretion.

The full beneficial result, particularly on the hydrochloric acid

production, is probably defeated by a too early return to a more
liberal diet. The introduction of meat during the second or third

week is harmful; meat-free diet should be continued for weeks or

even months.

It is probable, too, that a diet based in its earlier stages on milk

alone, rather than on milk and eggs as in the Lenhartz diet is to be

'0 Jour. Am. Med. Assn., 1916, Ixvii, 990.
11 Am. .Jour. Physiol., 19] 7, xlv, 81.
12 jQur. Am. Med. Assn., 1918, Ixx, 837.
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preferred. The amount of secretion called forth in the digestion

of a milk-egg diet is far greater and the emptying time is much
longer for a milk-egg mixture than for a milk meal, or certainly for

a cereal meal. Personally, I would i&vor rather a greater liberality

and earlier introduction of cereals and more restraint in the use of

eggs.

It has been demonstrated in a pre\ious ])aper by the author'^

that antacids shoidd be used often and in small doses, lest they in

themselves increase or stimulate the acid cells to production. Nor
can the influence of the psychical factor be overlooked. Mental
contentment during a course of treatment is essential. A noisy

hospital ward; the bad example of a bed-neighbor who is a neurotic

and constantly complaining of the food, the treatment and his

symptoms; mental disturbance over economic conditions at home,
are all influences that tend to cause persistence of secretory and
motor abnormalities and deprive the patient of the full benefit of

his rest in bed and dietary cure. This ])rinciple ai)ijlies as well to

the ulcer cases as it more evidently does to the cases of functional

secretory disturbances or neurosis. A patient who is unhappy
during his treatment is unlikely to get well.

One cannot overlook the physical difficulties of treating many
cases by "ulcer diet" in a busy hospital ward. The war intensified

these difficulties many times by creating a shortage of nurses. It

is not an easy matter for a limited number of ward nurses to serve

milk every hour, give antacid medication on the alternating half-

hours and look after the general wants of the patients in addition.
(
'ereal which has been delayed in transit and becomes cold is taste-

less and to many patients disagreeable to eat. I fear that many of

the failures to obtain better results are due to the physical inability

of even the best hospital staff to live up to the details and the

schedule of these time and attention-consuming dietary regimens.

Segregation of cases and special nursing facilities would solve

many of these difficulties. This probably explains why the results

in ])ri\ate practice are far better and more ])ermanent than those

in the hospital ])ul)lic service.

Cases that fail to show clinical and chemical imi)ro\ement are

of two kinds: those with advanced indurated ulcers which are resist-

ant to treatment and those with marked neurosis. The first class

can be reduced in nmnber by more persistent and more ])rotracted

treatment. The second gronj) requires the expert care of a nevn'ol-

ogist, often of a psychanalysist. Mistakes in diagnosis undoubtedly
form a third grou]) of not inconsiderable proportion. The beneficial

effects of medical treatment are seen in those cases of hyperacidity,

h\^)ersecretion and ])yloros])asm accom])anying latent cholelith-

iasis or chronic apjiendicitis, as well as in ulcer cases or functional

('rf)hn: Jour. Am. Merl. Assn., 1918, civ, 801.



I'ottek: expekience with saiili's sphyg.mobolometer 9o

secretory disturbances. This remark applies to immediate results

rather than to permanent benefits.

It is to be regretted that the cases in this series could not be

observed for a sufficiently long period to determine the durability-

of the result and to determine whether a relation existed between

impro\ed physiological function and permanent cure or relief.

There is a large field for research still open along these lines.

]\Iuch remains to be learned regarding the physiology and pathology

of the stomach during and after medical treatment. It is only by

close study and observation that we will learn to account for our

failures and learn to recognize the factors that contribute to the

clinical cure of these patients.

CUNICAL EXPERIENCE WITH SAHU'S SPHYGMOBOLOMETER.'

By Nathaniel Bowditch Potter, M.D.,

DIRECTOR OF THE MEMORIAL LABORATORY AND CLIXIC, SAXTA BARBARA, CALIFORNIA;

OFFICIER DE l'iXSTRUCTION PUBLIQUE, MEMBRE CORRESPONDANT DE LA SOCIETE

MEDICALE DES HOPITAUX DE PARIS; UNTIL 1918: PROFESSOR OF CLINICAL

MEDICINE, COLUMBIA UNIVERSITY (COLLEGE OF PHYSICIANS AND SUR-

GEONS) ; VISITING PHYSICL\N TO THE NEW YORK CITY HOSPITAL;

CHIEF OF MEDICAL DIVISION OF ST. MARK's HOSPITAL; CONSULT-

ING PHYSICL'VN TO THE NEW YORK THROAT, NOSE AND LUNG
HOSPITAL, AND TO THE CENTRAL ISLIP HOSPITAL.

When this study was first begun nearly ten years ago it was with

the purpose of applying a method of studying the circulatory

efficiency of chronic diseases in measurable units, and so, of esti-

mating the effect of drugs, of exercise, of rest, of food and of

other extramedicinal measures, in order to prescribe any or all of

them sufficiently accurately to promote the mo.st rapid recoAcry,

to continue the greatest efficiency and to avoid overloading the

circulation.

Up to then no functional tests of the efficiency of the circulation,

even as satisfactory as the modern functional tests of renal elimina-

tion, had been devised, especially for chronic invalids with damaged

hearts, vessels and kidneys. The method of Sphygmobolonirfri/,

which the Swiss clinician founded upon the dynamics rather than

upon the statics of the circulation, certainly promised much; and

the later simplified and more accurate method of VoJinnc hajoineiry,

even more.

I purposely limited my two pre^ious papers'- of this series,

1 From Memorial Laboratory and Clinic, Cottage Hospital, Santa Barbara, Cali-

fornia.

- Potter, X. B.: Sahli's Pocket Sphygmobolometer; Demonstrated at a meeting

of the Medical Section of the New York Academy of Medicine. November 19, 1912.

Potter, N. B.: Sahli's Volume Sphygmobolometer; A Recent Improvement over the

older Pressure Sphygmobolometer; .\m. .Jour. Med. Sc, October, 1918, No. 4, cha.



94 potter: experience with sahli's sphygmobolometer

practically to little more thau a description of the instruments,

awaiting a clinical contribution long expected from the Berne Clinic.

Its place, however, has been usurped by highly technical articles

which have from time to time appeared in various German journals

of internal medicine, largely theoretical disputes between the erudite

Director and one of his former pupils, Christen. Most modern
clinicians, surfeited by carefully studied and prepared methods of

exactitude, and instruments of precision, have acquired the habit of

following lines of least resistance, avoiding polemic discussions, and

largely utilizing only the exact, and the, so to speak, ready-made.

This natural and mentally lazy tendency, and the incidence of the

long war have unfortunately prevented, at most clinics, both here

and abroad, the recognition as well as the application of this new
conception and method of studying the circulation.

A Third Instrument. The writer's modification of the Volume
Bolometer. After several years' experience with both of these

Fig. 1

instruments, the writer became convincerl that a more comijact

and portable instrument, and one less liable to break in transporta-

tion could be made; in other words, one so conveniently constructed

as to require no setting up and taking down each time it was used

at a different place, and quite as serviceable for house-to-house

])ra('tice as such American Sphygmomanometers as the Tycos and

Sanborn instruments. The writer has, therefore, devised and had

constructed, with the aid of one of his assistants. Dr. R. R. Newell,

the simple modification exhibited in Fig. 1 . It requires no further

descrijjtion than this illustration to make its advantages apparent.

It enables the ol)server to take the blood-pressure innnediateh^

before or after he makes the Sphygmobolometer estimation, with the

same spring manometer. It is so combined as to be very compact,

portable and non-breakable, and can be applied, taken off, repacked

in a l)ox 10 x 4| x 2| inches and slipped into the observer's bag

with the greatest ease and despatch. In this respect the writer feels
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he owes a distinct apology to the distinguished inventor, knowing
the latter's weh founded objections to the substitution of a spring

for a mercury manometer. If any reasonable demand for such a

combined instrument occurs, Dr. Sanborn has been kind enough to

offer to supply it.

A few paragraphs will sufhce to dispose of the pressure bolometer,

and perhaps this can best be done by quoting from one of Professor

Sahli's personal communications. From our own point of view it

is only necessary to inform the reader that we also had entirely

substituted the latter for the former instrument, that some of the

suggestions he so kindly gave us we find very helpful for the volume
bolometer, aswedid for the pressure instrument. We have made some-
thing more than a thousand observations with the }>ressure and two
thousand with the volume bolometer, from which the data, tables and
charts presented below have been collected. In the following charts

and tables we have indicated observations which were made by the

original pressure instrument; also those obtained with use of the

volume bolometer by our group of workers in New York and at the

Memorial Laboratory and Clinic, Santa Barbara, California. My
reasons for this are, that although in the main our observations have

proved uniform with both instruments and with both groups of work-

ers, there has been, almost from the start, great difficulty and delay

in obtaining duplicate instruments, fresh supply of rubber tubing,

pelottes, etc., and the substitutes and crude repairs have been

relatively so imsatisfactory, especially since the war, that some
discrepancy in our figures has unavoidably occurred.

We may here quote from Sahli's personal communication:

"In regard to the comparison between the estimation of the

'Pulse Work' with Aolume and Pressure instruments w^hich you
have again requested, I can add nothing to what I have already

published. This proves that the two methods reveal approximately

equivalent values for the pulse work ; that the principle for both is

correct and that if we employ sufficient care in the optimal adjust-

ment of the cuff, and with the pressure instrument this detail is

often tedious and difficult, we can obtain values for 'Pulse Work'
which are clinically useful. Since these values in the figures pub-

lished do not deviate much, one from the other, and since the optimal

pressure with the proper application of the cuff does not usually

vary markedly in the two methods, the pulse volume (considering

the optimal pressures as equivalent) may be readily reckoned in

pressure bolometry from the values for the 'pulse work.' 'Pulse

Work' is eciual to the 'Pulse Volume' times 'Optimal Pressure'

times sp. gr. of hg. Perhaps, for the purpose of this communi-
cation, this last (sp. gr. hg.) has no significance, so that I have
disregarded it.
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"As far as your own estiniated figures are concerned (a series of

observations made upon some of my i)atients with the estimations

and equations worked out in detail which I submitteil to Prof.

Salih for criticism) your method of reckoning is correct. I have

taken the pains to go over them all very carefully, and have found

only quite unessential variations, probably due to the technique of

your figuring."

For the reader who is interested the later bibliograph\' upon the

sul)ject of Sphygmobolometry is appended below. There are,

howe^'er, in addition to the Professor's own communication, several

])apers of considerable interest. The first,'' from the Berne Clinic

itself, concerns the coml)ination of Sphygmobolometry and Jac(iuet's

Sphygmograph>', for the details of which the reader is referred to

the original article. The second,^ from Naegeli's Clinic at TiilMugen,

in which a num})er of observations are reported. Man>' of them are

made with the original pressure instrument, chiefly u])on normal

individuals, upon a series of long-distance runners before and after

a test run, and upon oarsmen before and after a race. The majority

showed a sharp rise in the work of the pulse at the end of the exercise,

which he considers a normal response. A few showed no effect, or a

diminution in the work, which he regard'-' as evidence of a weakened

circulatory reaction, and which he explains in one case by a drinking

bout the night before, and in another by the remains of an old

myocardial lesion.

The author, Hartman, tested four students before and after a

drinking bout, with the uniform result of an increase in j^ulse-rate

and drop in the pulse work. Again, he made numerous tests upon

a few students after an excessive consumption of coffee, tea and

nicotin, as well as many times after a moderately excessive in-

gestion of alcohol, ])ractically always resulting in a considerable

increase in the bolometric values. He concedes the difficulty of

formulating a deflniteh' normal value, but shows in four individuals

how little the pulse work varies in one and the same individual,

over a yx'riod of from five to six months. Cpon the basis of measure-

nu'uts on fifty students, he formulates the normal between <-) and

14 g.cm. In <)1(1(M- and stronger individuals the upper normal limit

may reach as high as 15, and in younger males and in females, fall

as low as 4|. One of his experiments with twenty students shows

liow wide a variation may exist in the values obtained from the same

individual, without any pathologic reason therefor. During the

course of the spring season two measurements show approximately

constant values, but the third time ui)on an extremely relaxing and

' Sahli: Ueber die Verwenduiig nioderner SphygniOKraphen, spcziell dos .huiiiet'-

schen, zu sphygniol)olometrisclion Untersuchungen. Die Sphygnioholographie eine

klinische inethode, Corr.-BI. f. Schw. Aerzte, 1911, Nr. 10.

« Hartniaii, Carl: Uiitersuclmngeu mit deni iieuen Sphygmoholometor iku'Ii Salili,

Deutsch. Aifh. f. kliii. .Mod., lidT), Md. 117.
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oppressiiigly hot summer evening, sixteen out of the twenty showed
an increase of from 1 to 2.5 g.cm. Most of those examined, inehiding

myself, very few of whom were physicians, felt the excessive filling

of the arm veins. Upon a few pathological individuals before,

during and after the use of digitalis, caffein, etc., his records,

charts and the descri])tion of his work show careful, accurate

observation, and are closely in accord with our own results.

He concludes as follows

:

1. In perfectly healthy individuals the bolometer values vary

excessively—from (i to 18 or 14 g.cm.

2. The values in a single individual, howe\er, remain remarkably

constant over months.

3. Diurnal, physiological conditiojis, howexer, lead to not in-

considerable variations, which exliibit themselves characteristically

with the bolometer conditions, even when no deviation can be shown
by any other method . I'herefore the analysis of Sphygmobolometric

measurements, make oiu" knowledge of physiologic, as well as ])atho-

logic, alterations considerably more profound than delicate.

4. The study of a continuous curve upon one individual, charted

out over a considerable period of time, is especially valuable.

5. Physiological eti'orts, such as occur in sports, like long-distance

running and rowing, will, if the test calls forth a moderate effort,

produce a moderate increase in the bolometric \alue; a greater effort

will })ro(luce a corresponding rise, and as the strength wanes, so too,

does the bolometric \'alue decrease.

6. The consumption of alcohol, tea, or nicotin exhil)its similar

alterations.

7. In the study of the capacity- of the cardio^'ascular ap]:)aratus

in ]mth()logical cases one obtains valuable conclusions from the

bolometer.

S. Digitalis theraj)y gives successful results in the ele^ation of

the bolometric values. When such decrease, so too, does the

therajieutic effect of the drug.

!). Support in prognostic conclusions is afforded by this method,

when all other methods fail.

Another important article is from the Clinic of the master himself.^

Regarding this article Sahli wrote me as follows:

"It was not until Dr. Dubois had almost com])leted his thesis

upon pressure bolometry that volume bolometry originated, so he

w as mial)le to utilize it. It was soon evident that most of his values

were lower than the corres}jonding voliuue bolometric values."

"Unable to oversee his work minutely I cannot be sure that each

estimation was made with an optimal application of the cuff; never-

theless his clinical observations are quite serviceable if limited to the

comparison of one and the same individual at different times, since

'" Dubois: Sphygmobolometrische Untersuchungeu l)ei Ciosunden uud Kranken,
Deutsch. Arch. f. klin. Med., 1916, Bd. 120.

VOL 159, NO. 1. JAiNUAHY, 1920. 4
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the chief defect depends upon the anatomical configuration of the

wrist-joint region, and so in the estimations upon the same person

the figures vary but shghtly. Ahhough he had estimated a large

series of normal values, at my insistence they were not included in

his publication because my assistant, da Cunha, will establish these

for volume bolometry alone and later on will publish them. I do

not want to cause confusion by presenting two sets of normal

values."

The article of da Cunha*^ to which Sahli refers, gives us normal

values for the volume of the pulse and for the pulse work, which,

despite the inherent difficulties of the method and its interpreta-

tion, are of no little utility in the estimation of pathologic cases.

Da Cunha's smnmary follows:

Statistics for normal males, age sixteen to forty-nine years:

Radial pulse volume: Maximum, 0.15 c.cm.; minimum, ().()")

c.cm.; average, 0.09 c.cm.

Radial pulse work: Maxinunn, 17.14 g.cm.; minimum, (>.12 g.cm.;

average, 11.27 g.cm.

Minute's volume of radial pidsc: INlaximum, 11.2 c.cm.; mini-

mum, 8.0 ('.cm.; average, 6.81 c.cm.

Statistics for normal females, age sixteen to forty-nine years:

Radial ])ulse volume: Maximum, 0.11 c.cm.; minimum, 0.04

c.cm.; average, 0.07 c.cm.

Radial pulse work: Maxinnmi, 17.95 g.cm.; minimum, 5.98 g.cm.;

average, 10.19 g.cm.

Minute's volume: Maxinunn, 8.8 c.cm.; minimum, 2.4 c.cm.;

average, 5.50 c.cm.

After a seven o'clock l)reakfast, taken in bed, the pulse-rate in-

creases, but there is little variation in the volume aufl work of the

individual pulse. Plalf an hour after a large midday meal the vol-

ume and work of the individual pulse, rise, whereas the pulse-rate

remains stationary. Two hours after the midday meal the pulse

volume resumes its original value. The pulse work likewise de-

creases, but not with the sahie regularity. It may return to its

original value or it may fall slightly above or below it. The rate of

the pulse is now lower than before the consmnption of food.

Charts 13 (iiid 1/j illiisirate my own ohsrrrations on normal ur

appro2'huat('hj normal saiyjccts before and after the noon mraJ.

On changing from a lying to a sitting posture tliere is an accelera-

tion of the pulse, but in both pulse volume and pulse work there is a

decrease so great that, despite the increase in pulse-rate, there is a

distinct fall in the minute's volume and the minute's work.

My observations in regard to posture are illnstrated by Chart 6.

\)i\ Cunha's article shows that his w(»rk was done in the usual

" da (^uulia, I). .T<is(>: noitriisc; ziir I^eurtoiluiiK dor Rosultato dor Salili'sclioTi

Vohimbolonietrit! nurli I iiilcrsuclmnscn boi riosiiiiden, f "orr.-Rlatt. f. Scliwoizor

Aorzto. Ii)17, Nr. 4f>.
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iiccurate fashion of the Berne Clinic. Most of his observations are

quite in accord with our own. His illustrations are unusually

simple, clear, and striking. This paper should be consulted \)x any-
body planning to utilize the instrument and the method.
On account of the war, four of the more recent publications^

have been, and still are, inaccessible to the reader on this side of

the water. However, Reinhart's very recent article^ reveals much
of what is most essential. Reinhart regrets the extreme paucity

of the literature.

Brosamlen entirely discards the method because of the influence

exerted upon the values he obtained by varying vasomotor condi-

tions. He denies that any conclusions of permanent value in regard

to the cardiac-systole can thus be obtained. In his last communica-
tion Sahli replied to the above criticism, pointing out the incomplete

and incorrect protocols upon which Brosamlen's conclusions were
based; also his entire neglect of the pulse-rate, and failure to report

the pulse volume in addition to the work. Individual variations

of the caliber of the radial artery, as induced by the effect of heat

and cold upon the arm, may of course have been responsible for

considerable fluctuation in the pulse volume, and so too, may
general vasomotor influences. Sahli believes, howe\er, that, taking

all factors, such as pulse-rate, into consideration, dependable values

for the measure of the volume of the circulation can be obtained,

unless there are gross vasomotor or anatomical abnormalities of the

radial artery.

Reinhart, using the new sphygmovolumeter with great care as to

application of the cuff, endeavored to determine, by simple experi-

ments in which the volume of the heart-beat could be considered

positive, whether a demonstrable increase or diminution of the

systole would also be manifested in an increase or diminution of the

sphygmovolumeter volume. Working with large and small hearts,

on the theory that, aside from anomalies such as mitral insufficiency,

a larger heart must be associated with a larger heart-beat volume,
the author obtained results which conformed in every respect with

the roentgen-ray findings. In 130 examinations made with the

sphygmovolumeter on 30 normal individuals and 25 patients with

valvular lesions, this author demonstrated the fact that the volume
of the pulse diminishes as the patient changes from horizontal to

' Brosamlen: Die Bedeutunjr der Pulsuntersuchung f. die Bemessung des Herz-
schlagvolumens, Deutsch. Arch. f. klin. Med., 1916, Bd. 119. Dubois: Sphj'gmo-
bolometrische Untersuchungen bei Gesunden iind Kranken, Deutsch. Arch. f. klin.

Med., 1916, Bd. 120. Miiller, O., und Br5samlen: Ueber die Eignung der Sphygmo-
bolometrie resp. Sphygmovolumetrie ?ur Bemessung der Systoleagrosse resp. des
Minutenvolumes, Deutsch. Arch. f. klin. Med., 1917, Bd. 124. Sahli, H.: Uebcr
die richtige Beurteilung der Volumbolometer und die Art ihrer Klinischen Verwen-
dung zugleich Erwiderung auf den Aufsatz von Dr. Brosamlen, Deutsch. Arch. f.

klin. Med., 1917, Bd. 122.

' Reinhart, A.: Ueber die Eignung der Sphygmovolumetrie zur Bemessung der .

Systolengrosse, Deutsch. Arch. f. klin. Med., 1918, vol. cxxvii.



100 POTTEK: FA'PF.KTENf'E WITFT SATlLl's SPHYrarOROLOArETEIi

the npriu'lil position, corrcspoiuliu^' (lircctl\ with tlic diminislu'd

size of till- heart in the iipri<>;ht ]iositioii. This decrease axeraged

20 per cent, to" oO per cent., hut in in(h\ichial cases anioiuited to

45 per cent, to 50 per cent, in s])ecial ])atients. In these experi-

ments, as the volume decreases the i)ulse-t're([uency rises, therel)y

partly, hut not entirely, compensating in miiuite's volume for the

reduction in size of the single pulse. (\)rresponding vv'ith the

diminution of the \oluuie, the maxiuial pressure also drops as a

rule 10 to 15 mm. of mercury.

In a series of experiments with the \'alsalva test, Reinhart

demonstrated a diminution of the sphygmovolumetric i)ulse volume
conforming with the decrease of heart-beat volume demonstrated
by the roentgen ray. This diminution of the pulse volume i)oints

to a dimimition of the heart-beat volume, and, cicc versa, a dimimi-

tion of the heart-beat \olume points to a diminution of the pulse

volume.

In a third series of experiments, it was demonstrated that fluctua-

tions in the pulse volume occur under forcible inspiration and expira-

tion. In ])ulsus j)aradoxus and respiratory arrhythmia the smaller

systoles at the beginning of the inspiration were associated with

smaller pulse volumes. Sixt>' cases without respiratory arrhythmia
showed, with few exceptions, a decrease in the pulse \'olume at the

beginning of inspiration, corres])onding to the theoretical decrease

in the systole on ins])iration.

In his fourth series of experiments the author found that in

changes of frequency of cardiac contractions, induced by stimulation

or jiaralysis of the \'agus ner^'e, by means of pressure and of atro])in

respectively, the high-frequency contractions were accompanied by

smaller pulse volumes than were the low-frequenc\' contractions.

Finally, it was shown from pathological cases that i)ulse \'olume

is de])en<lent on heart-beat volume; as in cases of compensatory

disturbances with a small systole and in j^ulmonary edema with

failure of the left ^entricle, where a distinct diminution is noted in

the volume of the j)ulse, ])ulse volume again increasing under

improvement of the circulation.

Reinhart, then, in his carefully executed experiments, establishes

that the ])ulse volume as measured by s])hygmovolumetry is directly

dei)endent on the size of the systole; hence the pulse volume regis-

tered by tlu> s))hygmovolumeter affords a method for determining

the size of the systole. These (\x])eriments seem positively to i-efute

the A'iolent attack made uj)on sphygmo\'oIumetry })y O. Miiller and

linisamlen.

What is this dynamic measurement? Is it of clinical value,

sufficient to justify the amount of training, i)atience and time essen-

tial to its employment? It was not until some years after Sphi/giuo-

ninti<»iicirii had been demonstrated to be an essential addition to

any ])h>sical examination, that it was proved beyond ])erad\'enture
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that c\en an expert could not estimate blood-pressure with any
degree of accuracy by ordinary finger palpation of the artery alone,

although this had formerly been supposed possible. For centuries

every physician has been pal])ating the pulse in order to be able

to determine by the pressure of his finger an approximate value of

[julse vulurne and indirectly, although generally unwittingly, a rough

measure of pvlse icorl:. Without discussing the value of such dynamic
pulse conceptions, or even whether they flo actually furnish deter-

minations of the same relative value as for the heart itself, it may
be stated positively here that none of us who have been working
with these instruments have the slightest doubt that the ordinary

finger palpation of the pulse is incapable of furnishing even a skilled

obser\'er much if any more dependable results in this dynamic mea-
sm-ement than, imaided by an instrument of precision, he is able to

obtain of blood-pressure with its static measurement. If we can

prove, therefore, that these dynamic measurements are of clinical

value, either in diagnosis, prognosis, or treatment; that they can be

reasonably accurately determined by Sahli's latest instrument,

the so-called Vohinic hohineier; that the essential skill and experience

for its use can be obtained by any competent clinician or laboratory

technician within a brief period; and that the procedure requires

but a moderate amount of time for each estimation; we shall then

have definitely demonstrated that the fecund Swiss clinician has

added another and a most valuable method for accurately studying

the circulation, and one from an entirely new viewpoint. The
older method Sphi/gmobulometry or Pressure boJoiiiefri/ has been

entirely discarded by its originator at his Clinic at Berne and
permanently supplanted by Volume holomeiry. Our observations,

however, with the earlier method may be utilized in a tabular and
statistical form to prove that even with this inferior, much less

accurate, and much more time-consuming method, quite dependable

results were obtained by my assistants after but a few weeks' training

and experience.^

With the aforesaid purpose in view, we have, therefore, made no

special or definite effort to establish a table of normals, based upon
either decade, sex, size or weight; or to more than point out such

gross differences in both pulse work and pulse volume as are well

exhibited by such cases as an emaciated, weakened, starving

diabetic, well-compensated aortic insufficiency, essential high blood-

pressure, or an enormously hypertrophied heart from long-standing

chronic nephritis. Such differences will be frequently noted in the

' I acknowledge with much appreciation and thanks the devotion, patience and
industry of Drs. Bradbury, Ordway, Brownlee, Ramarez and others who made these

observations from which these tables and statistics were collected. Before their

results were fairly uniform and trustworthy, each one of them required from three to

eight weeks' practice, depending largely upon their previous experience with instru-

ments of precision. Of course their observations were not utilized until they had
developed this degree of skill.
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figures below. After several years' exi^erienee T believe that this

new method of studying the circulation will prove to be of essentialh"

more value in comparing the daily figures fiu-nished by a single case,

or of the efl'ects of various methods of treatment, medicinal or extra-

medicinal in some one individual than in helping us to diagnose the

disease in question or even to compare one patient with another by
a single bolometric determination upon each. In the first place a
number of determinations would alwavs be necessary in order to
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Accuracy. Chart 1 shows the results of coincident estimations
on opposite wrists of the same individual by two observers of

reasonably similar skill and experience. As will be seen in most
instances, the agreement is striking. Where such wide discrejiancies

result as the last reading on Case 1, and the first reading on Case 2,

it is generally because of the differences of the size and position of

the radial artery, perhaps most often the latter; for in the many
emaciated diabetic patients upon whom most of these tests were
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work. Although the blood-pressure is much more in conformity,

yet the fliirerence is not striking.

Thus it may be concluded that there is scarcely less of accuracy

or variation in this modern method Volume bolometry than in

Spliyg)numanometry.

Time Required to Become Expert. Prof. Sahli states ten

minutes, but this time varies so greath' with the individual tech-

nician that it is difficult to obtain definite figures. IMy experience,

however, with the many assistants who have so devotedly aided me
in this study has led me to conclude that, like most other painstak-

ing methods of precision with relatively delicate instrimients, the

whole att'air is largely a matter of temperament, considerably a

matter of training in similar methods, and no little dependent on
the great quality of patience. From twenty-five to one hundred

estimations usually fit a competent, well-trained technician to make
dependable estnnations.

Fig. 2

Time Expended Epox Each Determination. P'ach determina-

tion requires, according to the speefl of the technician, and the type

of patient, especially the position of his radial artery, upholstery of

fat about the tendons, and configuration of his wrist, from two to

three times that required to perform a systolic and diastolic blood-

pressure determination by the usual auscultatory method with the

Tycos or Sanborn instrument.

Applicability, Convenience and Annoyance to the Patient.

Delirious patients with pneumonia, thrashing about continually,

rentier such estimations extremely difficult, or impossible; but the

ordinary quiet delirium of typhoid fever, or pneumonia, scarcely

increased the difficulty of its application. The essential importance

of a placid temperament in the observed as well as in the observer

is self-evident. In Charts 13, 14, 15 and 16 any reader can readily

select which of the observed individuals belong to this enviable

category and which have an emotional, excitable, unstable ner^'ous

system. \'ariations in Mimtte Work represented by more than

100 per cent, have been observed to follow such slight nervous

influences as the interruption of a telephone message. After all,

it is wise to keep in mind that one essential feature of the greatest

importance in the correct interpretation of incongruous results

shoukl first be attributed to the configuration of the wrist and to the
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^;l^^ill^ application of the cutt'. In tliis respect, Prof. Salili wrote

Tue the following helpful suggestions:

"Great variations in the configuration of the tissues at the wrists

of different incli\'i(luals is res])onsibl(' for <^ne of the most telling

difficulties in each ap])lication of the vui\ for a proper optimal

pressure. In one person the application is extremely easy, in^

another much patience and tiuie are required on account of the way
the plate is supported on one side l)y the styloid process of the radius

and on the other by the tendon of the flexor carpi ulnaris, bridging

over to a certain extent the pelotte in an excavation of the plate,

thus:

"One frequently applies the plate jartlirr up the arm because in

bony and tendinous individuals it is impossible to succeed at the

usual point of ajjplication, whereas, in addition to the separation

of bone and tendon higher up, the better upholstered soft parts are

also of assistance. Another helj) is sometimes afforded by rcvolviiuj

file plate along its long axis.

"The throttled manometer which 1 formerly employed to avoid

a loss of energy, proved sii})e^ fluous and I discarded it. It too may
be responsible for mistakes in pressure values because .s-otiietimeft with

the higher pressureti it does not register correct values.

"The glass connections, too, must be of the same very small

calibre. All these affect the multiplication factor, <^, which only

applies to the caliber, the length of the conducting tubes and the

air content of the system abo\e mentioned. Though xevy im-

practical, leaden tubes would l)e ])referable to rul)ber tubes in

pressure bolometry.

"In pressure bolometry spontaneous relaxation of the cuff' must
be carefully aA'oided, for despite its very good application the vigor-

ous pulsating force exerted, may gradually cause it to yield and even

to become definitely distended. This change is much less liable to

occur in ^'oIume bolometry because of the much less decided varia-

tions in pressure. As a result of such yielding there may arise

materially incorrect (too small) pressure bolometric values.

"Certain })ossible errors may occur even in the reading. As you
have noted yourself, they depend upon the effect of the variations

in the respiration and of Traube's w-aves (periodic vascular con-

tractions) (;ontinually dislocating the index and altering the size

of the excursions. Hence, when the excursions are small much
practice is needed to read them accurately, especially in pressure

bolometry. So, too, the endpoint of the excursions is difficult to

determine in the frec]uently lightning-like rapidity of the pulsations,

because the retinal impressions are so transitory that one scarcely

appreciates the index endpoint which persists near the latter so very

brief an instant as to produce scarcely any color ap])reciation. This

difficulty is all the more accentuated because the extremity of the

index is not a straight cross line, but a sort of swollen meniscus
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scarcely visible, as a result of the rapidity of the motion. The
lower meniscus less bowed than the upper is, therefore, more easily

read and gives frequently higher readings than the upper. The
same difficulty occurs in both instruments, but is more significant

in pressure bolometry where the absolute size of index is less. Since
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and so reducing the rapidity of the retinal impression, but the
experiment had the drawback of diminishing at the same time the
absohite measure. Errors may also arise if the system is not
perfecth' tight, and imnoticed the pressm-e gradually falls during
the observations and the reflux index ni()\'ement resulting from the
falling of the pressure is then superimposed with consequent too
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The most important cardinal points after all, are:

Insufficient tension of cuti";

Deficient rigidity of rubber tubing;

Loosening of the cuff;

Leaking in the system;

Heading errors on account of the rapidity of excursion and
the obscurity of the index meniscus with the rajMd move-
ment.
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and high values of pulse work the loss of energy is more difficult

to prevent than with low values.

"It seems to me that you can very well utilize your own clinical

observations in so far as they concern comparative observation on
the same patient, but I should much regret >'()ur pul)l!shing incorrect
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lU'oiis, conclusions. I Icnce, J do not l)cJic\'c sucli ;in inclusion would
accomplish the ])iir})osc mentioned in your letter, of t'nrtherin^- the

method. S])liyi;-moholometry merits sui)])()rt, and althoni!,h it has
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as entirely useless, but I am comineed that e\'entually sphyjruK,-

bolometry avIU entirely reform elinical hydraulics, althouoh by then

I shall probably have passed away."

One final caution, from the patient's standi)()int, is worth men-

tioning. I have repeatedly observed, es})ecially in high strung,

sensitive patients, with high blood-pressnre and broad excursions

INFLUENCE OF EXERCISE*

f OATE



potter: experience with sahli's sphygmobolometer 113

1'ekmanency of ax Indivtdial's Pulse Work. Charts 4 and 5

tend to show that in the ordinary individual the figures for the

Work or Volume do not vary to any striking degree, in the course

of a brief number of vears. ]\Iost of these observations were made
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Mild in Santa Barbara, (California, with entirrly diHcrent instru-

iiicnts and several different observers.

Variations Dkpendent upon Extr.vmkdicixai- Influkxcks.

I'ulse volume and heart work vary with the ordinary daily procedure

and happeniiitis of normal life, such as posture, activity, exercise,
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normal and diseased individuals before and after such influences.

It ought to be helpful, for example, if a certain individual can run

up so many stairs in a given time and show no effect of fatigue;

and if an increase in the number of stairs, or the speed with which

they are traversed results in a moderate increase in minute ivork,

we would presumably consider the circulatory response as relatively

efficient; but if, at the second flight of stairs, the minute's ivork which
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considerable decrease in minute's work, which is usually brought

about by a decrease in pulse volume. The minute's work increases

again, however, when the subject assumes the vertical position.
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morning reading. This is followed by a slight rise after the inges-

tion of food. The activities of the day and increase in temperature

of a very relaxing summer day, result in markedly higher readings
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increase being due to an increase in pulse-rate ratlier than to any

change in volume. The observations illustrated by Chart 8 were

made upon nurses, interrupted at their work, where influences other

than food were probabh' present. There is, however, a general
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a corresponding increase in gram centimeter's work and in Nohune.

Where there is a decrease in minute's work it indicates fatigue.

Chart 11 shows the effect of fatigue on four normal subjects.

The readings were taken before and as sf>on after exercise as it was
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uoriiial after the initial decrease in work. Readings were taken at

intervals of one minute, two and a half, four, six and ten minutes

after exercise.

Charts 13 and 14 represent the effect of food in six individuals.

There is generally a marked rise in minute's work, gram centimeter's

work and volume after the ingestion of food; and this is especially

well shown in (,'hart 13 where the subjects are more nearly normal

than those of Chart 14.

Charts 15 and 16 represent the effect of food in these same indi-

viduals, luuler similar conditions, at the same time of day, when this

food was su]:»plemented !)>' a certain amount of alcohol. There is

less regularity in the results ol)tained in these two charts than in

the two preceding, uncomplicated food charts, l)Ut the general or

a\^erage tendency toward a rise after the meal is the same.

Summary. 1. It is evident that the method of volume bolometry

is relatively simple, easily applical)le, not unduly time-consuming

and of at least practical accuracy.

2. To determine whether the results obtained therefrom are

sufficiently valuable either in e-.timating circulatory efficiency, i. e.,

a functional circulatory test, or in following, or judging the effect

of medicinal, or extra-medicinal methods of treatment, more

clinical experience under a greater variety of conditions must

necessarily be available.

3. It suggests a new concei)tion of the circulation and certainly is

worth further study.

4. It is better adapted to clinic or perhaps to office practice than

to routine private practice at a patient's home.
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THE RAPIDITY AND PERSISTENCE OF THE ACTION OF DIGITALIS
ON HEARTS SHOWING AURICULAR FIBRILLATION.^

By G. Canby Robinson, M.D.,
ST. LOUIS, MISSOURI.

(From the Department of Internal Medicine, Washington Univor.sit\- Schtjol of

Medicine, St. Louis, Missouri.)

The fact that digitalis requires many liours or even days to affect

the heart when given in the usual doses, has been perhaps the chief

disadvantage in the use of the drug in cases of heart disease in which

prompt action is urgently indicated. It is well known that repeated

doses must be given before the action of the drug manifests itself,

and it is often difficult to determine accurately when the action

begins. There has also been considerable discussion as to how long

the drug remains effective after its administration is stopped, a

l)oint of important bearing on the so-called cumulative action of the

drug.

In order to gain further knowledge regarding these questions,

the effect of large single do.ses of digitalis has been obser\'ed on a

selected group of patients suffering from a form of cardiac disorder

which is definitely influenced by the drug. All the cases studied

were demonstrated l)y electrocardiograms to sufl'er from either

auricular fibrillation or auricular flutter, and in all the ventricular

rate was abnormally rapid. Care was taken in every case to make
sure that the patient was not under the influence of digitalis when the

large dose was administered, either by the history, or the statement

of the physician sending the patient into the hospital, or b\' a periotl

in the hospital of at least ten days without the administration of the

drug.

Digitalis was given by mouth in the form of the tincture and the

dose was regulated according to the method worked out by Eggles-

ton.'' The underlying principle of this method is to gi\'e in one or

several frequent doses the entire amount of the drug which may be

expected to produce the maximum therapeutic effect. The tincture

of digitalis used was purchased from a reliable manufacturer and

1 Read before the Association of American Physicians, Atlantic City, .June 17,

1919.

2 Digitalis Dosage, Arch. Int. Med., 1915, xvi, 1.
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c.icli lot of the drug was standardized by the " cat method," described
by Hatcher and Brodie.'

It was found that 1 c.c. of the tincture injected intravenously

\\as approximately the lethal dose for one kilo of body weight of

the cats used, and following Eggleston's results, 0.15 c.c. was given
for each pound of body weight of the patients. The dose, amount-
ing to 15 c.c. i)er hundred pounds, was the maximum, and was
usually gi\'en as a single dose, although in some of the earlier cases
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a day by a member of the medical staff, using the stethoscoix- ovvr

the heart, for a nmnber of days whenever the withholding of the

drug seemed justified. The radial pulse was also counted, and

these findings, together with the pulse deficit (the difference between

the heart and radial rates), were charted. After the digitalis was

given similar counts were frequently made, in some cases at fifteen-

minute intervals, for several hours. The results of three observations

are shown in the accompanying charts.

RATE



124 ROBINSON: ACTION OF DIGITALLS ON THE HEART

the administration of digitalis and wlien the \entri(rnhir slowing

continued, so that the rate of the ventricles assumed a definitely

new level. In 2 cases the permanent disappearance of auricular

flutter was taken as the indication that the drug had afl'ected the

heart. In all of the 16 cases so observed the heart was affected by
digitalis in from two to five hours after the oral administration of a

single laro;e dose of the tincture.

ATE
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Tn the first o;roui) ^^ 1^ cases the inaxiimiiii ctfect of the drug

occurred in from fifteen to twenty-six hours. In a second smaller

group of () cases tlie maximum effect occurred in from six to nine

hours. The cause of the difference between the two groups is not

apparent. In a case of auricular flutter in which the normal cardiac

rhythm supervened after digitalis was gi\'en no statement as to the

maximum effect can be made.

In order to determine the length of time which the drug controlled

the heart the patients were kept constantly in l>ed and the ventric-

ular rates were counted by the stethoscope several times a day.

When the ventricular rate began to accelerate and the pulse deficit

to increase the drug was considered to have begun to be ineft'ectual.

At this time another dose of digitalis, usually half the amount
originally given, was followed by a prompt fall in the \'entricular

rate and in the pulse deficit. The rise in the ventricular rate was

practically always accompanied by an increase in the symptoms of

cardiac inefficiency.

In 12 cases in which the time when the drug began to be ineft'ec-

tual was clearly indicated, digitalis affected the heart for from four

to fifteen days, the effect lasting on an average of nine days and six

hours. In 1 case the ventricular rate remained slowed for twenty-

two days, when the patient \\as discharged from the hospital with-

out receiving another dose of the drug, although the primary effect

had been very striking. In another case the ventricular rate began

to accelerate thirty and twenty-eight hours respectively after each

dose of 10 c.c. of the tincture, given several days apart. In the

remaining 12 cases no statement regarding the duration of the effect

can be made, as subsequent doses of the drug were given before the

effect of the initial dose had begin to diminish, or, as in 1 case in

this series, the patient died four days after the initial dose.

From this series of cases it may be stated, however, that although

the eft'ect of a single large dose of the tincture of digitalis on the heart

is not constant, it usually lasts from four to fifteen days, and averages

nearly ten days.

The persistence of the action of digitalis is of considerable prac-

tical importance, and has been the subject of several investigations.

Hatcher'' has shown that \'arious digitalins vary in their persistence

in experimental animals and that the persistence also varies markedly

in dift'erent animals. He showed that the eft'ects of digitonin and

digitalis persist longer than do those of the other digitalins in

common use, especially in cats. He found that the eft'ects of a single

large dose of these drugs, administered intravenously, may persist

for a full month. Cohn, Fraser and Jamison^ investigated this

subj(>(!t, determining the persistence of the drug administered orally

* The Persistence of Action of the Digitalins, Arch. Int. Med., 1912, x, 268.

6 The Influence of Digitalis on the T-wave of the Human Electrocardiogram,

Jour. Exp. Med., 1915, xxi, 593.
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to i)atieiits by the change in the T-wa\e of the electrocardiogram.

They found that this change, which was brought about by digitalis,

persisted for from five to twenty-two days after the administration

of the drug was stopped. Although this method of determining the

efi'ect of digitalis was not consistently followed in our series of cases,

the impression was gained from several cases so studied that the

return of the T-wave of the electrocardiogram to the form present

before digitalis was given occurred a day or two later than the

acceleration of the ^'entricula^ rate.

Eggleston'' has also been among those who have studied the

duration of digitalis action in man. He determined the length of

time that various cardiac disturbances produced by the drug per-

sisted and found that coupled beats (regularly recurring premature

ventricular contractions) persisted for from four to twelve days

after digitalis was discontinued, while other disturbances of the

cardiac mechanism caused by digitalis persisted for a shorter length

of time.

A matter that has l^een frequently discussed regarding the efl'ect

of digitalis when administered by mouth has been the question of the

rapidity of its absorption from the alimentary tract. The study

of our series of cases seems to throw some light upon this subject.

It has been customary to consider the absorption of digitalis from

the alimentary canal as irregular, slow and uncertain and the factor

of absorption has been called upon to explain differences in the

amounts of the drug required to produce the same effects in different

indi^"iduals. Recently, Wedd'^ found there was a wide difference in

the amounts of digitalis necessary to produce certain toxic effects

in different indi\iduals, the individual variation being from 20 c.c.

to 100 c.c. of the tincture given in large but not single doses. The
variation, he belie\'es, is due to variations in absorption. There is, no

doubt, definite difterence in the rapidity of absorption of different

digitalis prej^arations, as Haskell, McCants and Gardner^ have shown

experimentally, and they find that the tincture is better absorbed

from the gastro-intestinal tract than the infusion, and is equally as

well absorbed as other preparations.

Eggleston concluded from his study of the efi'ects of large doses

of the drugs that digitonin was more completely absorbed than

digitalis, but, nevertheless, he found that both of these preparations

are probably rapidly and fairly iniiformly absorbed from the ali-

mentary canal of man.
The fact that a single large dose of the tincture of digitalis uni-

formly aft'ected the heart of all of the cases in our series in which its

" Clinical Obpervidions on the Duration of Dieitalis Action, Jour. Am. Med. Assn.,

1912, lix, 1352.
'' Observations on the Clinical Pharmacology of Digitalis, Bull. .Johns Hopkins

Hosp., 1919, XXX, 131.

* The Rate of Absorptinn of \'arious Digitalis Preparations from the Oastro-

jntestinal Tract, Arch, Int. Med., 1910, x\iii, 23').
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initial effect could be determined in from two to five hours, offers

a strong argument for the fairly rapid and uniform rate of absorption

from the alimentary tract of patients with heart disease. It is true

that the maximum effect did not show so uniform a relation to the

time of administration, but it seems probable that factors other than

absorption may have been responsible for the variations in the time

required for the maximum effect to occur.

It is this rapid and uniform rate of action of the drug when
administered in large single doses as herein described, which espe-

cially commends the use of digitalis in this manner therapeutically.

It is felt that further studies are required before such large doses

as were given should be recommended for general use, esjiecially

when patients are not under constant observation in hospitals.

But the method has been sufficiently tried so that it seems entirely

justified whene\er rapid digitalis action is strongly indicated, and
our exj)erience leads us to belie\e that it is a much safer method
of obtaining rapid digitalis action than the intravenous adminis-

tration of digitalis bodies, especially strophanthin. Nearly all tlie

cases reported in this series sliowed \'ery striking clinical improve-

ment within a few' hours after the administration of the single large

doses of the tincture of digitalis. It is particularly on this account

that it is felt that Eggieston's conclusions as to the dosage of the

drug are essentially correct.

SuM.MARY. A series of 2() cases of auricular fibrillation or fiutter

are reported, to which large single doses of the tincture of digitalis

were administered l)y moutli. "^llie drug used was standardized and
was usually gi\en in doses ranging from 15 c.c. to 25 c.c.

The study of these cases demonstrates that such doses of digitalis

afi'ect the heart of cases of auricular fibrillation or flutter at a rela-

tively constant time after administration, in from two to five hours,

indi(;ating that the drug is absorbed from the alimentary tract at a

fairly ra])id and miiform rate. The series of cases also demonstrates

that the maximum efi'ect on the heart is usually obtained in about

twenty-four hours and generally continues to be eft'ectual for from

four to fifteen days, or on an average of nearly ten days.
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Experimental Pharmacology. By Hugh IMcGuig.vn, Ph.D.,

M.D., Professor of Pharmacology in the University of Ihinois,

College of Medicine, Chicago. Pp. 250; 56 engravings; 7 colored

plates. Philadelphia: Lea & Febiger, 1919.

This is, to quote the author, "an attempt t(j present experimental

pharmacology in a brief, concise form, yet gi\'e the student an

adequate view of the field." The book contains a summary of the

main facts of pharmacology, in outline form, with directions for

illustrative experiments, arranged with regard to the action of drugs

on the various physiological systems. The introductory chapters

contain general information to be found in standard text-books, and

will be valuable to supplement a course of didactic instruction. The
outlines of major facts of pharmacology suggest the " quiz compend

"

method and are not conspicuously good. Accompanying these out-

lines are directions for some 320 illustrative experiments, the perform-

ance of all of which, while of undoubtedly great \'alue, would be

quite beyond the time available in the usual course of instruction.

The author, howcAer, suggests elimination or division, but does not

indicate clearly just how this can be accomplished so as to return

the greatest possible benefit to the student. The arrangement is at

times unusual : the anesthetic action of ether and chloroform and

the action of the alcohol-chloral group on reflexes are discussed with

digitalis and the nitrites under Pharmacology of the Heart and

Blood-pressure; experiments with bromides and cannabis are given

in the chapter on the closed method of anesthesia; epinephrin is

listed in the chapter entitled antagonism. Few experiments of an

analytical character are included, most of them being aimed rather

at an exposition of the action of the drug than an analysis of the

precise method in which these effects are produced. The chief

fascination of pharmacology, as a field of investigation, lies in experi-

ments of the latter type, and it is unfortunate that the student

entering this field for the first time should be left unaware of its

legitimate pleasures. Nevertheless, these criticisms aside, the book
is decidedly a departure in the right direction. It emphasizes to

the student the value of experimental pharmacology and furnishes

a much needed scientific background for the study of applied

therapeutics. C. F. S.

VOL. 159, NO. 1.—J.\NTI.\RY, 1920. 5
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Physical Diagnosis. J3y Riciiakd C. Cabot, rrofessor of Medi-
cine, Harvard University. Seventh edition. Pp. 527; 263
figures and 6 plates. New York: William Wood & Co., 1919.

This book does not need an introduction, as it has long been
recognized as one of the foremost books upon physical diagnosis.

It is founded upon good, sane clinical judgment with two underlying

basic principles, thoroughness and common-sense. Dr. Cabot puts

forth the basic principles of physical diagnosis, and in no case does
he claim overexaggcrated evidences from any one physical finding.

In this volume much new material has been added. Cardiac
signs of iier\-ousness as examplified by the D. A. II. cases are gi\en

the proper interpretations. It is i)ointed out that the simple goitre

will sooner or later cause cardiovascular changes similar to those due
to syphilis or other causes. This is always associated with an eleva-

tion of the systolic pressure with myocardial changes and of ^'ery

slow tlevelopment (average fourteen years). The diastolic pressure

in these cases remains little if at all elevated. In the toxic goitre

these changes are more rapid and usually come on within a year.

Dr. Cabot again puts forth the growing idea that in the rheumatic

endocarditis cases there is always an association or combination of

stenosis and regurgitation. He also goes further and believes that

practically all these cases are due to some variety of the strepto-

coccus. Hilus tuberculosis is brf)ught into a place of importance
but again the word of caution is given that unless there is an associa-

tion of symptoms the diagnosis should not be made as to its being

active. It is pointed out that these are childhood infections, starting

in the deep tissues around the hilus and there remaining dormant
until adult life is reached. This is undoubtedly one of the most
important factors set forth in the book, as these comprise a large

number of the so-called "closed cases of tuberculosis" discovered

in the course of a roentgen-ray examination.

It is to be regretted there are so many typographical ei-rors in this

most important book, but, nevertheless, this does not detract from
the vast amount of most important knowledge contained therein.

T. K.

The Future of Medicine. By Sir James Mackenzie, Consulting

Physician to the London Hospital. Pp. 238. London: Oxford

University Press, Henry Frowde and Hodder is; Stoughtoii, 1919.

This little volume comes at the close of the active career of one

of the foremost clinicians and investigators in clinical medicine now
living. He has detailed the circumstances that led him to undertake

his researches and the methods employed in carrying them out.



flint: the whole truth about alcohol 131

He has found much to criticise in medical education, research and
clinical medicine as conducted at present.

The principal point of attack has been on the so-called ideal of

medicine, dominant today, which is alleged to depend upon the

revelation of the signs of disease by some mechanical contrivance

devised in the laboratory. This trend in modern medicine has been

vigorously protested against on the ground that not only is the

knowledge to be gained by laboratory methods liable to be misleading

if not carried on in conjunction with careful clinical observation,

but that what value it has is limited to the late stages of disease

after structural signs have developed. Real progress depends upon
the detection and study of disease in earlier stages. Our medical

education and research should therefore be adjusted to this view-

point, and the study of symptoms, which are at present little

understood, should assume the position of great importance it

deserves. The general practitioner is said to have the best opportun-

ity for research, and he should be educated to take advantage of his

opportunity. In the hospital the out-patient department should

receive the attention of the trained physician, for here he can study

the beginnings of disease; in the ward he finds the end-results.

No one interested in medicine will fail to find much of value in

this book. Many statements will encounter more or less ^general

dissent, such as the claim that laboratory training unfits men for

work as physicians. Nevertheless, the position and attainments of

the author have enabled him to point out, as perhaps no other could

have done, the dangers of subservience to laboratory methods; the

fallacy of attempting to draw deductions of clinical application from

data obtained solely by mechanical contrivances; the importance of

directing our energy to studying the beginnings of disease and the

value of methods, which in his hands, have led to such important

contributions to medical knowledge. C. C. \Y.

The Whole Truth about Alcohol. By George Elliot Flint.

Pp. 294. New York: Macmillan Company, 1910.

Here are set forth the views and experiences of one who is

greatly impressed with the virtues of alcohol. To quote his own
words: "Alcohol does not ruin men, men disgrace alcohol. Alcohol

does not produce deficiency; but original deficiency' seizes upon

alcohol and abuses instead of uses it, thereby ])erhaps increasing

the original deficiency." Throughout the book, as the author dis-

cusses the various phases of the subject, he repeatedly returns to this

idea, and for him this constitutes the whole truth.

W. 11. v. A.
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Hindu Achievements in Exact Science. By Benoy K. Saekar,
Professor, National Council of Education, Bengal. Pp. 82.

New York and London: Longmans, Green & Co.

The great debt which the medicine of Western Europe owes to

Arabian culture is generally acknowledged. Not so well appre-

ciated is the fact that in many scientific matters the Hindus antici-

pated the Saracens, and in fact taught them. By the aid of human
dissection, acquaintance with many drugs and a definite system of

medical instruction the Hindus had made considerable advance in

the natural history and treatment of disease while Europe w'as still

sunk in superstition and barbarism. This book is a brief account

of the scientific achievements of this old civilization and is of his-

torical interest. W. H. F. A.

Psychoses of the War. By H. C, Mark, M.L)., Lieut.-Col.,

R.A.M.C.; Fellow of the lloyal Faculty of Physicians and Sur-

geons, Glasgow. Pp. 272; 60 illustrations. London, England:

Oxford Lmiversity Press, 1919.

The author emphasizes the fact that no new types of mental

disorders were brought to light in the recent war and no new technic

of treatment evolved. However, in his study of over 18,000 cases

of mental affections divided among officers and enlisted men of the

British Army observed during the entire period of the war, he

obtained nuich information upon mental conditions which, although

recognized prior to the conflict, had been insufficiently iuA'estigated

because of scarcity of cases. As a coiiseciuence the author has

evolved a classification of mental afl'ections which differs somewhat
from those of our present accepted authorities.

Colonel INIarr has apparently given great care to the construction

of the book, which shows e\idence of not having been very hastily

written, as so many of the recent war books do. He cites many
typical case histories as ilhistrativ(> of the various types of mental

and nervous disorders discussed. These add greatly to the clinical

interest and aid in making the author's rather uni(|ue classification

of mental afl'ections more accepta|)le to the reader.

Tiie book is in se\"en chapters, the first binng an introduction

deahug with the subject as a whole, the article on malingering and

its detection being of particular interest. The second deals with

the psychopathies, or the hereditary and constitutional psychoses.

The third is devoted to a study of psychasthenia. The fourth and
fifth, respectively, to mental deficiency (infantile) and mental

enfeeblement fadolescent). The toxic psychoses (the eonfusional

insanities) are discussed in the sixth and the organic jisychoses

("the ecrebropitthies") in the se\'eTith. A short apjiendix, (hiding



HYMAN: laboratory manual for elementary' ZOOLOGY' 133

with the nature and method of examination o\' the cerebrospinal

fluid, is of interest to the student, as is also a ^ery complete and

ingenious diagram for mental case taking, which is appended after

the index.

As a whole, the book will be of value to those who will have the

opportunity of observing the many recurrent cases that will appear

in civil practice following the closing of the army mental hospitals.

It is also of value as a history of the types of mental affections which

were dealt with in the great war. F. H. Iv.

The Anatomy of the Peripheral Nerves. By A. Melville
Paterson, M.D., F.R.C.S., Professor of Anatomy in the Uni-

versity of Liverpool. Pp. 165; 64 illustrations. London:

Oxford Press, 1919.

This presentation of the subject of peripheral nerves was con-

ceived by the late Professor Paterson while occui)ying the position

of Assistant Inspector of Special Military Surgical Plospitals

during the war. The object was to provide a brief account of the

peripheral nerves, especially U)v those engaged in military ortho-

pedic work. To this end are introduced schemata giving the posi-

tion of origin of the branches of the nerves to the limb muscles.

These are in the form of full-page line illustrations and achieve their

piu'pose very well, although, as the author points out, they must
be used with due caution. Useful diagrams are shown of the innerva-

tion of the skin and of the muscles of the limbs. In each of these,

alongside the illustrations is given the name of the nerve and also

the spinal segments from which its fibers are deri\ed. This linking

up the name of the nerve with its spinal origin is carried out con-

sistently tlirough the book. In addition to the subject of spinal

nerves, which takes up the major part of the book (87 pages), a

short consideration is given of the sympathetic system (20 pages)

and of the cranial nerves (oO pages). W. H. F. A.

A Laboratory Manual for Elementary Z(jology. By L. H.

Hytvian, Department of Zoology, University of Chicago. Pp.

140. University of Chicago Press, Chicago, 1919.

An hnportant feature of the premedical education in college is

the study of zoology with laboratory exercises. The course with

which premedical students usually begin is that of so-called element-

ary zoology. This introduces them to the actual seeing and manipu-
lation of various forms of animals, and usually requires also the use
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of the microscope. To guide and direct the hands and eyes of these

beginners and to forestall some of the oft-repeated questions is the

purpose of the present manual. That it will achieve its purpose

seems without doubt, for there is a terseness and directness of

expression that is unequivocal, and each direction is given in logical

sequence. While primarily for the use of students at the University

of Chicago, it could be utilized readily elsewhere. W. H. F. A.

The Medical and Surgical Aspects of Aviation. By H.
Graeme Anderson, M.B., C.H.B., F.R.C.S., Surgeon, Royal
Air Force, Central Hospital; Senior Assistant Surgeon, St.

Mark's Hospital; Senior Assistant Surgeon, Belgrave Hospital.

Pp. 255; 47 illustrations. London: Oxford Medical Publications,

1919.

The first book to make its appearance after the World War is on a

subject which received the most intense study during hostilities by
groups of experts in all countries. S'lU'geon Anderson was what we
called in our service a "Plight Surgeon," and in his book he has

given us the results of his work with the flyers, the actual applica-

tion of the various tests which were devised to prevent, as far as

possil)le, airplane accidents and the onset of aeroneurosis. His

observations throughout the book are very practical and his recom-

mendations for prevention and treatment of each type of ease arising

in the flying service are well considered.

He deals with the selection of the flyer jxt s-e and with the manage-

ment of the pilot after entering the service, from his training days to

actual war-flying and his care and management after he has become
"stale" or injured.

Collaborating with him, with chapters on applied physiology of

aviation and the aeroneuroses, are Martin I'lack, M.A., M.B., and

Oliver H. Gotch, M.B., Ch.B., M.R.C.P., physician. Royal Air

Force, respectively. Martin Flack (Physiology, Cambridge) was
the foremost investigator in the new held of aviation medicine in

England. His tests were adopted as standards and his tireless

energy and ejithusiasm had much to do with the success in selecting

the wonderful j)ersonnel of the Royal Air Force.

In the future development of commercial aviation the problems

of the flyer will more and more become of interest to the medical

profession, and in this book the future "flight surgeons" will And
a great many helpful suggestions. Starting with a historical review

of medical interest in aviation, and giving the English standards for

selection of candidates for the air service, together with the special

chapters on applied physiology by Flack and the atToneurosis by

Gotch, Anderson then gives his experiences in aeroplane accidents,
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beautifully illustrated hv actual i)lat.es, including a jjliotograjih of

the most remarkable accident which has occurred in which a sea-

plane collided with and stuck in the mast of a large wireless station.

A chapter on the surgery of aviation, in which he fully reports, with

roentgen-ray plates, thirteen cases of "aviator's astragalus," is

important.

Chapters on injuries and destructive ettects of aeroplane bombs,

on aeroplane dope-poisoning (tetrachlorethane poisoning, which is

used in waterproofing the wings, etc.), together with a glossary of

aviation terms and a complete bibliography of aviation medicine to

date, complete this valuable book. R. S. McC.

The Operative Study of Goitre. The Author's Operation.

By Wm. F. Halstead. Johns Hopkins Hospital Reports., Vol.

XIX, Fasciculus 2. Pp. 257; 11 plates. Baltimore: Johns

Hopkins Press, IDU).

Here is told the tale of the surgeon's struggle, through many
decades, to deal successfully with goitre, his failures, his partial

successes and his ultimate achievement, a tale culled from wide

reading in many languages and a long, broad personal experience.

While the book undou})tedly will remain the authentic reference

work on the subject, we believe it will not attract the many readers

who expect in a book of this sort an entertaining story easily read;

the "story" is too disjointed, too much a patchwork for enjoyment

as a story.

The author has carefully set down synopses of all known operated

cases imtil 1883 except for the German-speaking countries whose

cases are too nmnerous for tabulation. Probably the earliest oper-

tion was in 159G. Although Hedenus did six excisions in the early

19th centmy and spilled very little blood, lay and professional opin-

ion was strongly against surgical interference except in most urgent

cases of dyspnea, until as late as 1870. It was massive hemorrhage

that first checked all surgical efforts. In 1845 the Italian Porta

ligated both superior and inferior arteries to cause atrophy of the

gland and in 1862 the American Cooper used mass ligatures to cause

reduction by sloughing. In 1800 his fellow countryman, Warren
Greene, did perhaps the most important w'ork in hemostasis. With
the control of hemorrhage, the discovery of anesthesia and the

acceptance of Listerism, the three greatest problems of surgery were

solved and it remained to learn that in operation was a cure for

hyperthyroidism, that total extirpation of the gland was followed

by hypothyroidism and often by tetany and vocal cord paralysis,

and finally there were developed refinements in technique, in instru-

ments, incisions, approach to the gland and in the surgery of the
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glaiul that placed tliyroid stii-gcry on sine ^ruuiid. Tlie greatest

strides in these matters were made between 1878 and 1883 by
Billroth, ^•on Bruns, Reverdin, ^Mikulicz and preeminently by
Kocher. The book closes with a brief statement of the author's

original and important contributions to the technic of thyroid

suro;erA'. J. A.

War Neuroses and Shell-shock. Bv Frederick W. Mott,
M.D., LL.D., F.R.S., F.R.C.P., Brevet Lieut.-Col, R.A.M.C;
Senior Neurologist to the Maudsley Neurological Clearing Hos-
pital, London, England. Pp. 328; 3 original colored plates and
93 illustrations. London: Henry Frowde, Oxford University

Press, 1019.

Colonel Mott has written many articles during the war dealing

with ne^^'ous and mental disorders which he came in contact with

in his amiy hospital services. In this volume he treats on the types,

causation and treatment of the various forms of "war neuroses."

His studies of actual shell-shock, resulting in death without external

evidence of injury, are very well ]:)rcsented and illustrated. He
differentiates "commotional " and "emotional" shock, and quotes

several of the continental authors in support of his ^iew. In the

group of the psychoneuroses he found an acquired or inborn pre-

disposition of emotivity in a high ])ercentage of the cases. He
believes that these men did not make good front-line material and
that much expense and loss of man power could have been saved

to the amiy had they been weeded out by a more thorough medical

examination by the recruiting l)oards. He considers a neurosis as

a subconscious defence reaction to an intolerable situation, and in

sup})ort of his \'\e\x states thjit most cases of war neuroses were not

associated with external wounds, and, vice rrr.sa, that men with

somatic wounds rarely de\eloped neuroses.

As to the true psychoses of war the author states there are none

and gives many excellent arguments and facts in support of this

^•iew. The types and freciuency of psychoses correspond approxi-

mately to those of peace times.

The treatment as outlined is brief and exact, but leaves nnich

to the imagination of the reader.

The one criticism of the book is the confusing way in which the

autlior has assembled the whole. Had the presentation been system-

atic the book would be much easier to read and to understand.

As a whole the volume is one of the best that has been written

dealing with the neurological problems arising in the recent war.

F. H. T>.



PROGRESS
OF

MEDICAL SCIENCE

SURGERY

UNDER THE CHARGE OF

T. TURNER THOMAS, M.D.,

ASSOCIATE PROFESSOR OF APPLIED ANATOMY AND ASSOCIATE IN SURGERY IN THE
UNIVERSITY OF PENNSYLVANIA; SURGEON TO THE PHILADELPHIA GENERAL,

ST. AGNES AND NORTHEASTERN HOSPITALS.

War Wounds of the Joints.—Delrez (Arch. Med. Beiges, ^May, 1919,

p. 513) says that of 190 joint wounds treated within one year, 21 were
infected and of these 16 involved the knee-joint. Under treatment
he discusses only these 16. Five cases of purulent arthritis were treated
without mobilization, the results being as folloAvs : One was amputated
with cure, 4 being resected. Two of the resected cases died and 2 were
cured, with ankylosis. One of the 2 cured cases had a streptococcic

septicemia after the resection. Of the cases treated by arthrotoiny
and mobilization there were 3 with staphylococcic serous arthritis in

which there wos complete cure, with total preser\ation of motion. In
4 cases of purulent streptococcic arthritis normal or very extensive

motion was obtained. In an eighth case (streptococcic infection)

death occurred on the tenth day from cardiopulmonary complications.

In a ninth case with osteo-articular wound of the knee (streptococcic

infection), osteo-articular wound of the elbow and multiple wounds of

the soft parts the condition of the patient was so feeble as to call for

amputation on the twenty-second day. In the tenth case (strepto-

coccic) extensive destruction of muscles by gas gangrene rendered
active mortification inipossible. Prolonged efforts were followed by
cure with partial moVjility. In the eleventh case active mobilization

was equally impossible, and, as in the previous case, passive mobiliza-

tion was practised, so that after prolonged treatment and the help of

an apparatus fair function was obtained. This (the Willems) method of

treating joint infected wounds by active mobilization has furnished

verv satisfactorv results.

Blood Transfusion as a Therapeutic Aid in Subacute Sepsis Asso-

ciated with War Injuries.—Zixgher {The Militnnj Surf/eon, 1919, xlv,

75) says that blood transfusions should be used more extensively on
the wounded soldiers in the l)ase hospitals. Officers should be especially
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assigned to this work in the different base hospitals and base hospital

centers, whose duties would be in connection with the performing of

transfusions, consultations on medical and surgical cases and the keeping

track of suitable donors. The special indications considered here are

subacute sepsis, associated with extensive suppurations or with infected

compound fractures, with anemia and emaciation of varying grades;

also as a prophylactic measure in enfeebled individuals before severe

operations and in cases of postoperative surgical shock resulting from
extensive loss of blood during operation. Large pockets of pus, suppur-

ating joints or extensive empyemas must, of course, be incised and
drained. No blood transfusion will help in the elimination of these

sources of continuous reinfection unless they are carefully watched for

and taken care of as they arise. Autopsies often bring to light such

complications, which should have been taken care of while the indi-

vidual was still alive. The transfusions should be of moderate amounts
of blood, from 250 to 300 c.c, and repeated, if necessary, every seven

to fourteen days. Systematic efforts should be made to find these

patients in the base hospitals. Special studies should be made and
records kept after the transfusions, so as to obtain, as soon as possible,

tabulated data that will help in more definitely indicating the value of

blood transfusion in cases of subacute sepsis associated with extensive

wounds and fractures.

Knee-joint War Injuries, with Report of 82 Cases Treated by Willems'

Method.—McWiLLiAMS and Hetzel {Aniiolsof Surgcrii, 1919, Ixx, 257)

says that in the management of septic cases as soon as frank pus is

evident, either by signs of inflammation or bacteriological examination,

thorough drainage must at once be established by vertical external and
internal incisions. The joint is washed out thoroughly with Dakin's

solution at the time of operation. Tubes had preferably not be used

at first but may be later, if drainage is found to be insufficient. When
they are used, the internal ends shoidd project just inside the synovial

membrane and no further. The after-treatment is conducted exactly

as in the case of non-infected joints by active (not passive) motions
ca'Tied out to the point of pain. These are begun immediately after

the anesthetic has worn oft' and are repeated every two hours thereafter

day and night. Even a day's delay will prejudice the final functional

result. Walking is important because the muscular contractions com-
press the joint and cause a marked increase in the expulsion of the pus.

The patient is made to walk the next day after the operation without
crutches. It is surprising how nuich pus will exude from the incisions

after each walk. It is very im{)ortant that sufficient drainage oj^enings

b(> made to allow for an adequate escape of pus. These openings should

be sutured just as soon as the discharge liecomes serous. If the active

motions are performed often enf)Ugh and vigorously enough, these;

secretions are expelletl through the drainage o])enings as they are formed.

Drainage seems to be more thoroughly accomplished by this method
than by any other, thus limiting the infection to the synovial meuil)i anc

and tending to prevent its spread to the cartilage and bones. In ciNil

injuries the results of operations with debridement, joint closui-e and
immediate sul)sequent mobilization should be much better than in war
injuries, bccanse the patient is operated on more quickly, the infection
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is not so virulent, there is no transfer to another hospital, and, finally,

the after-nursing should be more effectively done. He concludes that
no joint injury should be evacuated within ten days after the operation.

The joint should be completely closed at the operation. No splint

should be used except in those cases where fragments will be displaced.

The Willems after-treatment of immediate, continuous, active move-
ments should be unceasingly kept up day and night both in the aseptic

and septic cases. In each hospital there should be a day and a night

nurse who should be conversant with the method and whose only func-
tion it should be to carrv out the active motions.

Fracture of the Acetabulum with Intrapelvic Displacement of the

Femoral Head.—Pee-t [Annals of Surgeri/, 1919, Ixx, 296) says that
this fractin*e with central dislocation of the femoral head has a high mor-
tality and is fortunately rare. Depression of the trochanter and rectal

palpation of the femoral head are important diagnostic signs, but every
case should be roentgen-rayed. Complications are frequent, severe in

nature and demand immediate recognition and treatment. The success-

ful repair of the fracture dislocation depends much on its early diagnosis.

Reduction by manipulation is recommended. Open operation is neces-

sary only in the exceptional case or for the treatment of complications.

Resection of the femoral head is unnecessary. Manipulation under
general narcosis, when the dislocation is unreducible, has yielded

excellent results in freedom of motion and capacity to use the leg.
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The Treatment of Serofibrinous Pleurisy by Artificial Pneumothorax.
Weil {Traitement des pleuresics serofihrineuses par la imeinnosereuse
therapentique {Bull, de Vacad. de Med., 1919, Ixxxi, 846) recommends
injection of air into the pleural cavity after every puncture for sero-

fibrinous pleurisy. The main benefit is that of preventing subsequent
adhesions and the secondary difficulties that may develop. Of 86 cases

of serofibrinous pleurisy subjected to puncture alone, 72, or 84 per cent.,

showed marked secondary trouble a few months or weeks later. Of 50
cases, on the other hand, in which puncture was followed by air injection

41, or 82 per cent., recovered without adhesions. In the 9 cases that
did show pleural adhesions, the affection was of long standing before
treatment was instituted. Seventeen cases out of the 50 treated with
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iiij(,'ction of air rccoxerecj complett^ly in Iroju two to tlircc months ufter

a single injection. P^ever and the other signs of infection rapidly dis-

appeared, and most of the patients gained from 10 to 15 pounds in

weight. \ few reco\ered in less than a month. Thirty-three cases

required more than one injection, but reco\ery, though more delayed,

was as complete as in the cases requiring but a single injection. In

cases where there is a rapidly reciu-ring effusion, recovery is much
delayed but this is possible after prolonged treatment. One such

patient recovered in a year, ha\ing received in that time ten injections.

One great advantage of the injection of air is that when pulmonary
tuberculosis is the underlying cause of the pleural effusion, the effect

of the induced pneumothorax is an arrest of the tuberculous process.

It is most important to control such treatment by the roentgen ray and
Weil's work was carefidly controlled by radioscopy.

The Use of Benzyl Benzoate in Dysmenorrhea.—Litzenbkrg {Jour.

Am. Med. Assn., 1919, Ixxiii, GOl) writes concerning the effect of benzyl

benzoate in dysmenorrhea and reports inconclusive results regarding

its value. He tried it in a series of 43 cases, in which 81.3 per cent,

were relieved. Pain was absolutely eliminated in 62.7 per cent.
;
greatly

relieved in 18.5 per cent.; slightly benefited in 4.6 per cent. These
results, while not conclusive, warrant a more thorough test of the value

of benzyl benzoate in dysmenorrhea. Benzyl benzoate is irritant when
administered by mouth and should be given in capsules, well diluted

with water, or as a 20 per cent, emulsion with acacia (this last prep-

aration was found to be the most satisfactory). The dosage recom-

mended by Macht proved insufficient, so Litzenberg finally increased

the dose to 2 drams every two hours. No bad effects were observed,

unless an occasional case of vomiting and rarely a feeling of weakness
might be attributed to the drug.

A Therapeutic Study, Pharmacologic and Clinical, of Benzyl Benzoate.
—Macht {Jour. Am. Med. Assn., 1919, Ixxiii, 599) describes a number
of clinical conditions that have been treated with benefit by benzyl

l)enzoate. They may be summarized as follows: (1) Excessive peri-

stalsis of the intestine, such as diarrhea and dysentery. Here, truly

remarkable results were obtained; diarrheas of long standing were

(juickly checked and even dysentery was benefited by it. (2) Intestinal

colic and enterospasm. (3) Pylorospasm, whether functional or reflexly

produced by ulcers, etc. (4) Spastic constipation, in which there was a

tonic spastic condition of the intestine. (5) Biliary colic. (6) Ureteral

or renal colic. (7) Vesical spasm of the urinary liladdi^r. (8) Spasmodic

pains originating from the contractions of the seminal vesicles. (9)

Uterine colic. (10) Arterial spasm, including a large number of cases

of hypertension. The lowering of blood-pressure produced by benzyl

benzoate was mon; lasting than that j)roduced by administration of the

nitrites. (11) Bronchial spasm. Wherever there were signs of bronchial

constriction or spasm, benzyl therapy produced relief in almost every

case. The theory of the action of benzyl benzoate is its relaxing effect

upon spasms of smooth muscle tissue. The remedy was administered

V)y mouth in doses of 25 minims of a 20 per cent, alcoholic solution

—

equivalent to 5 grains of the drug.
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Vaccination by Subcutaneous Injection.—(juodali, (Lancel, 1910,

No. f)007, p. 285) has vaccinated hypodermically over (3000 men. He
uses ordinary vaccine, injecting 1 cc. for each inoculation. The local

reaction usually is manifest within two to four days. It is variable in

intensity, and was \'ery mild except in a small percentage of cases. He
compares the local reaction obtained with that following anti-typhoid

inoculation; that is, local swelling, heat, tenderness. In those ca.ses

showing marked reaction, there was swelling of the entire arm and hand
with axillary invohement. After the seventh to the tenth day, the local

swelling and induration subsides leaving a hard nodule in the sub-

cutaneous tissues. This nodule l)ecomes well circumscribed and usually

lasts for about one month. The general symptoms ^ary in intensity and
are very similar to those of ordinary ^•accination. Goodall claims that

the advantages of this method are that it is a clean surgical operation

and there is no open wound and therefore dressings are not required.

He states that Avith proper technic the danger of secondary infection

is practically eliminated. He claims that the percentage of positive

reactions is very high; only 8 per cent, of vaccinations proved ineffective.

This method is painless as compared with the ordinary method of scari-

fication; it is for this reason that he believes it the best method of

vaccinating: children.

PEDIATRICS

UNDER THE CH.\RGE OF

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D.,

OF PHILADELPHIA.

The Artificial Feeding of Athreptic Infants.—Marriott {Arch. Fed.

Proc. Sec. Bis. of Children, A.M. A., July, 1919) uses the term "athrep-

sia" in reference to that well known condition of extreme malnutrition

known as marasmus or infantile atrophy. The condition of athrepsia

is a condition of virtual starAation, in which the volume of the blood

was diminished. This diminished How of the blood was dependent
in part at least upon a decreased blood volume, seemingly the result

of a decreased protein content of the plasma and a consequent
inability of the blood to maintain its water content. Very consid-

erable amounts of food were indicated to meet this condition, yet

the tolerance of man\' of these children for food was low and their

digestion and absorption were necessarily poor. The tolerance of the

infant for food might be increased by the use of gum acacia saline

mixture intravenously. The problem remained of providing a food

containing the elements essential to nutrition and which could be fed

in large amounts without causing gastro-intestinal disturbances. In

cases in which breast milk was not available, the use of lactic acid milk

showed that it could be taken in larger quantities than sweet milk.

Marriott came to regard buttermilk and protein milk as his chief

reliance in feeding infants with gastro-intestinal disturbances. Fat-free

lactic acid milk is low in caloric value. This might be increased by the
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iuldition of sugiir and starch, but even when curiclied l)y sugar addition,

it was not particularly adapted foi' the feeding of athreptic infants,

particularly those under three months of age. There was no reason

why the fat should all be removed from the lactic acid milk. In order

to furnish the additional carbohydrate required by the athreptic infant,

de.xtrins and glucose were added, the latter being absorbed with great

rapidity. Glucose was very readily fermentable and for this reason

was not used extensively in infant feeding. The dextrins, on the other

hand, were not readily fermentable. It seemed that commercial glu-

cose, being a mixture of dextrin, glucose and maltose might be suitable

for the purpose. This is obtainable as corn syrup. Marriott added
carbohydrate in the form of corn syrup to the whole lactic acid milk

and used it in feeding athreptic infants. The results were as would have
been expected. There was no tendency to diarrhea even when as much
as 10 per cent, of the carbohydrate was added. There scented to be

almost no limit to the amount of carbohydrate that could be added to

such a mixture. In addition a 5 per cent, solution might be gi\'en

between feedings almost ad lib., as a means of supplying further calories.

The thick syrup was rather inconvenient to handle, and could be best

used in a solution containing 50 per cent, carbohydrate. As such a

mixtm-e was thick a nipple with a large hole had to l)e used in feeding.

Up to the present time the author had fed forty infants varying in age

from one and one-half months to eighteen months from jieriods of from

four days to eight weeks. The amounts of carbohydrate added varied

from 10 to 15 per cent. A gain in weight was noted in these children

when a sufficient caloric intake was reached and generally continued

steadily for days and weeks interrupted only by acute infections. Few
infants, whose weight was as low as 50 per cent, of the normal weight

for their age gained on less than 160 calories per kilo and many re-

(juired 200 calories or more. The gain in weight in these infants was
not due to a process of water logging. There was no tendency to

edema and none of the excessive flabbiness observed in condensed milk

babies. It might be noted that although the food described contained a

high percentage of carbohydrates it was also high in protein and fat,

the relative proportions being similar to those of ordinary milk mixtures.

This mixture as described contained from 25 to 30 calories per ounce.

A Study of the Relationship of Convulsions in Infancy and Childhood

to Epilepsy.—Morse (Am. Jour. Dis. Children, August, 1919) recalls

in this article the discussion of twenty or twenty-five years ago as to the

connection between the convulsions of infancy and early childhood to

epilepsy. Since that time he has made observations of the babies and
children with convulsions that he has seen in consultation and in

jjrivate practice. He includes in his observations only those cases in

which the convulsions were the primary cause for calling in a medical

at tendant and he excludes all tiiose cases in which there is any evidence

of acute or chronic cerebral disease. This study was conducted with two
objects. The first was to determine what proportion of the children,

otherwise apparently normal, having convulsions have epilepsy or de-

velop it later. The second was to find out if possible whether there is any-

thing in the history or in the manner of development of the convulsions

to show whether or not they are manifestations of epilepsy, or whether
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they will be followed by or develop epilepsy later. Satisfactory reports

regarding 107 children was obtained. The time elapsed has varied from
two to twenty years. In order to study these cases they A\'ere divided

into four classes: (1) Those having convulsions associated with spasmo-
philia; (2) those cases in which the convulsions occurred in the course

of whooping-cough; (3) those in which there w'as a single convulsion

or a series of convulsions at the onset of some acute disease or with an
attack of acute indigestion; (4) those in which there had been repeated

conAulsions during a considerable period or in which there had been
repeated attacks suggesting petit mal. The results of this study were
most unsatisfactory and very few conclusions could be drawn from it.

Convulsions, which are manifestations of spasmophilia, are not likely

to eventuate in epilepsy. Convulsions which occur in the course of

whooping-cough must always be regarded as serious, as they are likely

to be followed by epilepsy later. Single convulsions or a series of con-

vulsions occurring at the onset of an acute disease or with an attack of

acute indigestion are less likely to be followed by epilepsy than are

repeated attacks during a considerable period or repeated attacks sug-

gesting petit mal. Repeated attacks which would be classified as petit

mal, or which suggest it, are just as likely to become epilepsy as repeated

attacks of general convulsions. Nothing can be told from the nature

of the early attacks as to the nature of the attacks when the epilepsy

develops. When an injury to the head has directly preceded the onset

of the attacks or there is no apparent cause for the attacks, epilepsy is

more probable than when there is an apparent cause, such as indiges-

tion, for each attack. The presence of an apparent cause for the attack

does not, however, exclude epilepsy. The longer the attacks have
persisted the more prol)able is the diagnosis of epilepsy. General im-
pressions, which cannot Ije explained, have a certain value in diagnosis.

Finally, and most positively, there is no way to determine immediately
when a baby or a child has a convulsion, or has had repeated con-

vulsions, or repeated attacks suggesting petit mal, whether it has

epilepsy or whether it will develop it later.

A Study of the Lactose, Fat and Protein Content of Women's Milk.—
Denis and Talbot (Am. Jour. Dis. Children, August, 1919) give the

results of their investigations of the composition of hvunan milk under
different conditions. They point out the fact that, while the limits

and variations in the fat and protein content of human milk are well

established, a great deal of uncertainty exists as to the amount of

lactose present. This is due to the fact that while reliable and simple

methods for the determination of fat and protein have been in use for

many years, the technic for sugar determination is still complicated.

Recently newer methods have been promulgated for the determination

of lactose. In addition there has been introduced another simpler

method of fat and protein determination so that it is possible now to

determine accm-ately the quantity of fat, protein or lactose from small

samples of milk. It was found that there is a rapid increase of lactose

during the first few days when colostriun changes into milk, and a

further increase as lactation progresses. The reverse is true of protein

which after the first rapid decrease during the change from colostriun to

milk tends to fiu'ther decrease during the coiu'se of lactation. After
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the colostrum period there does not seem to be any relation between
the stage of lactation and the amount of fat in the milk. There is

usually a higher percentage of lactose at the beginning of a single nursing

than at the end. Although this difference may be one or more per cent.,

it is usually higher at the end of nursing than at the beginning. There
is very little, if any, difference in the protein. The milks taken simul-

taneously from both breasts of the same woman tend to have the same
composition, but often vary in respect to the percentage of fat. Toward
the middle of the afternoon or later the volume of milk in a woman
tends to diminish. The percentage of fat is as a rule higher at mid-day
or mid-afternoon than at other times of the dav.

OBSTETRICS

UNDER THE CHAKGE OF

EDWARD P. DAVIS, A.M., M.D.,

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE. PHILADELPHIA.

The Puerperal Period Complicated by Sloughing Fibroid.—Kosmak
{Am. Jour. Ohsi., March, 1919) records the case of a prunipara admitted

to the hospital at term with a history of bleeding for a few days. On
examination the cervix was soft and boggy, with two fingers' dilatation,

the membranes intact and vertex presentation of the fetus without

engagement. A low implantation of the placenta wj^s made, but there

was little bleeding and the general condition was good. Labor pro-

gressed very slowly and the dilating bag was introduced and spontan-

eous delivery occurred. There was moderate hemorrhage diu'ing the

third stage. Lacerations were repaired. After the birth of the child the

patient was irrational and very restless for several days, and a tumor the

size of a fibroid head could be outlined on the anterior wall of the uterus.

There was considerable shock, and stimulation was needed for several

daj's. A tear in the perineum sloughed without an attempt at union.

Involution was very imperfect and the lower abdomen was tender.

The lochial discliarge was foul, but drainage seemed to be good. On
the ninth day postpartum blood examination showed marked anemia,

with hemoglobin 38 per cent. On the thirteenth day the patient com-
plained of severe pain in the left hnnbar region. Three days later she

suddenly showed signs of a general peritonitis. The lower portion of

the abdomen, with the tumor, was exceedingly tender. The symptoms
pointed to a sloughing fibroid, with possible perforation. On internal

examination the cervix was partially closed; there Avas no bulging

behind the uterus and a very slight serous discharge. There was severe

abdominal pain and great restlessness. The condition was so bad that

it was thought advisable to wait until the following day, hoping that

.stimulants would bring about improvement. When section was done,

seropurulent fluid escaped from the peritoneal cavity. The omentum
was adherent to the top of the uterus, which contained the tumor.

Perforation had occurred at a number of points through which pui'ulent

matter was exuded. The condition in the abdomen was that of diffuse
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septic infection. Hysterectomy was perfoi'med as rapidly as possible.

A stump of the cervix was left in the lower angle of the abdominal
wound. The peritoneal incision was closed except at the lower angle,

where a strip of iodoform gauze was passed down into the cul-de-sac.

The patient was difficult to manage, refusing food, irrational and devel-

oping incontinence of the bladder and rectum, with beginning bed-sores.

These were treated most successfully by exposing the tissues about them
to the sunhght daily for several hours. There was a profuse genital

discharge which persisted for some time. Thrombophlebitis of the left

leg developed, but the patient gradually recovered and left the hospital

in very fair condition. Examination of the material removed showed
infection with the Bacillus coli communis. In discussing this paper
several cases were reported of fatalities complicating pregnancy in

which infection and sloughing developed. These cases were saved by
h}'sterectomy, but it was thought that the operation should be done as

early as possible.

The Technic of Salpingectomy in Ectopic Gestation.—Carey [A/h.

Jour. OLst., ]March, 1919) reports the case of a patient, aged thirty-nine

years, admitted to the hospital with symptoms of ruptured ectopic

pregnancy. At operation the left broad ligament was very much swollen,

edematous and friable, and the tube was in the same condition. Abor-
tion had taken place from the fimbriated end of the tube. The operator

attempted to save a part of the tube and removed the outer half, lea\-

ing the ovary. After the patient's recovery she came foi examination,

when it was found there was a small, fixed, moderately tender mass on

the left side of the uterus. The patient had a retroverted, prolapsed

uterus, with old lacerations and cystocele, and on opening the abdomen
the sigmoid and omentum were adherent in the region of the left tube

and ovarv, the part of the tube which had been left was atrophic and
closed and the ovary had been replaced by a cyst a little larger than a

golf-ball. The cyst was removed, the raw surface covered over and the

uterus fixed to the anterior abdominal wall. The patient made a good
recovery. The writer cites this case as illustrating the failure of his

attempt to preserve a portion of the tube. He believes that a much
better result would have been ol)tainefl had both tube and ovary been

removed entire.

Centra-indications to the Use of Dilating Bags.—Hull [Am. Jour.

Ohsi., March, 1919i calls attention to several important contra-indi-

cations to the use of dilating Ijags. Before introducing the bag the

operator should l)e sure that the cer\ix can be dilated and that there is

good leason for believing that labor pains will de\'elop. He must be on
his guard against a rigid cer\ix and primary uterine inertia. In two
cases the use of bags failed, although continuous traction was made with

a two-pound weight. It was necessary to deliver these patients by
vaginal Cesarean section. Bags were also contra-indicated when great

hast^ is necessary, as in severe accidental hemorrhage, threatened edema
of the huigs and tightly contracted uteiois or failure in cardiac compen-
sation. In contracted pelvis with a true conjugate of less than 8 cm.

die use of bags should not be permitted. In borderland cases induction

of labor has been abandoned by the writer. He prefers to put the

patient in the best possible condition and to give her the trial of labor,
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watching closely the condition of mother and child. The results of

induced labor in contracted pelvis are so much inferior to those of

spontaneous labor or Cesarean section that induced labor should

rarely be done. In complete placenta previa with viable child, section

should be emplo}-ed instead of the use of the bag. Virulent infection of

the genital organs should contra-indicate the use of the bag. As regards

normal cases at term it is difficult to find a good excuse for interference

l)y the use of dilating bags. There is no way of determining the proper

time for this operation, and the complications which may accompany
the use of bags are sufficiently important to be avoided. When dystocia

lies in the soft parts it is often preached that the bag is the ideal method
of treatment. It is true that complete dilatation cannot be obtained,

for the bag cannot imitate or set up the normal action of the uterus. The
cervix is never completely dilated under the use of the bag alone. While

it is true there are certain conditions in which the bag acts properly,

its use has been greatly overdone, and it does not give the best results

in manv cases.

Cerebral Hemorrhage Complicating Pregnancy.—Langrock (Am.
Jour. Ohd., March, 1919) descril)es the case of a primipara, aged twenty-

three years, who had been feeling well until she had a convulsion and
became unconscious, and up to the time of her admission to the hospital

did not regain consciousness. The diagnosis of eclampsia had been

made, and on admission the blood-pressure was ISO and the pulse 54.

The patient had Cheyne-Stokes breathing and the respirations were

very shallow. Only a few drops of highly colored urine were obtained

by catheter. There was slight edema of the lungs, more marked of the

ankles. The whole right side of the body was exceedingly spastic, and
this was also true of the left lower extremity. The neck was slightly

rigid, the left pupil widely dilated, the right contracted to a pin-point

and neither reacted to light, nor was there corneal reflex. Babinski's

sign was present on both sides, with exaggerated knee-jerks. There were

moist rales tlu'ough the lungs, while the heart sounds were fee]:)le and
A^ery irregular. On abdominal examination the uterus was eight and
one-half months; the head was freely movable above the pelvis. The
fetal heart was heard very plainly in the left lower quadrant, beating

148 times to the minute. On vaginjd examination the cervix admitted

two fingers, and was soft and thin. Lumbar punctiu'e was exceedingly

difficult and only a few cubic centimeters of bloody fluid was ol)tained.

The patient was not in labor, although the cer\-ix showed two fingers'

dilatation and was soft and thin. The diagnosis lay between eclampsia

and intracranial pressure, and the latter seemed probable l)ecause of the

unequal pupils, which did not react; slow pulse, Cheyne-Stokes breath-

ing, spastic contraction of muscles and the Babinski reflex. The
intracranial pressure was thought to be due to cerebral hemorrhage

from eclampsia, injury to the cranium during her fall to the floor fol-

lowing the first convulsion or cerebral hemorrhage froni a rupture

of the bloodvessel, the seat of syphilitic endarteritis. At the nwjment

of the patient's death, postmortem Cesarean section was done, and a

child weighing six pounds and fourteen ounces, vigorous and in good

condition, was delivered. The patient lived l)ut a short time, dying

from failure of the action of the heart, with profound cyanosis.
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Carcinoma of Ovarian Teratoma.—In view of the evident irritating

character of the contained cyst fluid, together with the chronic irrita-

tion caused by the hair, producing as it does graniUation tissue with

giant-cell formation, it is remarkable that more cases of carcinomatous

degeneration of the epithelial lining of teratomatous cysts, commonly
called "dermoid cysts," of the ovary have not been observed. A pos-

sibility exists that too often these tumors are regarded as innocent and

no gross or microscopic examination of the tumor is made as a matter

of routine. In view of the skepticism usually expressed in commenting
on carcinoma of the ovary arising from the epithelial lining of a cystic

teratoma, the case recently reported by Spaldixg (Am. Jour. Obst.,

1919, Ixxx, 401) is of more than passing interest. The tumor was noted

some days after operation following the laboratory routine which has

to do wdth more pathology than the staff can promptly handle. It has

taught the lesson, however, to cut all tumors grossly in the operating

room and to have frozen sections made in suspicious cases before the

abdomen is closed. In this case the tumor that was removed had all

the appearances of an ordinary dermoid cyst, containing gelatinous

fluid and red hair, but in addition there was a small nodule, yellow in

color, which was resting on the cyst lining and which was surrounded

i)y a narrow margin of ovarian tissue. Microscopic examination of this

nodule showed a thin stratum of pavement epithelium with a distinct

basement-cell layer. Tliis epithelial layer varies in thickness and at one

point gives the appearance of malignant change. The epithelial cells

are increased in number at this point forming a small epithelial pearl

which seems to be breaking through the basement-cell layer to invade

the deeper tissues. Immediately beneath the epithelium is a layer of

connective tissue and muscle cells which contain many sebaceous

glands and several hair follicles. Several of these glands are invaded

with epithelial cell masses resembling basal-cell carcinoma. Inter-

mingled with the deeper layers of the connective tissue and extending to

the fibrous capsule of the teratoma but not penetrating it is a carcinom-

atous mass forming in part solid masses of small, round epithelial cells

surrounded by a scanty amount of connective tissue and in part small

collections of epithelial cells ha\-ing an alveolar arrangement. From
this pathological picture it is very difficult to decide whether the process

is an adenocarcinoma or a basement-cell carcinoma and whether the

malignant tumor is primarily in the ovary or comes from a malignant
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(Icgcncration of the cpiLlielia! lining of tin- teratoma. In tlie vear and

a half that has elapsed since operation there has been no evidence of a

recurrence, a fact uniquely at variance with the heretofore reported

eases. This suggests the possibility that with early carcinoma the

prognosis may be good because of the thick protecting capsule of the

teratouKi.

Secondary Syphilis of the Uterus.—Secondary syphilis of the uterus

is seldom recognized and in the few cases that have been reported, the

lesions have consisted of macules, papules and ulcerations located on
the outside of the cervix. In a most interesting case reported by
Gellhorn (Surg., Gi/nec. and Obst., 1919, xxix, 374) the signs differed

from this general picture in several important particulars. Whereas in

all pre\'iously known cases the lesion was situated upon the outside of

the \-aginal portion, this is probably the first instance where th(^ specific

affection could be demonstrated within the cervical canal. This was
possible because there was a marked e\'ersion of the cervix which exposed

the lower third of the cer \-ical canal . The cerxical mucosa showed poste-

riorly, an oblong patch, about f cm. in its longest diameter, which lay

about I cm. from the external os. This patch was \ery slightly raised

above the neighboring mucosa and had a finely granular, pinkish sur-

face. At the circumference and extending a little into the patch was a

faintly yellowish discoloration. Two other smaller and more nearly

round patches lay to the right of the larger lesion, and a fourth patch

could be seen upon the mucosa anteriorly. All these patches felt soft to

the touch and bled very slightly when rubbed with a cotton-armored

applicator. The secretions from these patches showed an abundance o(

very active spirochetes of the typical pallida variety. There were no
secondary lesions an^^where on the body, and as the state of the primary

lesion on the labium minus indicated the recent date of the infection,

the intracervical idcerations must be regarded as the first and only

secondary manifestations of syphilis in this patient. Another important

point that has been brought forward by this case has to do with the

heretofore accepted view that the normal secretions of syphilitic

women may cause infection even in the absence of local specific manifes-

tations. In the light of the present observation, however, this conclusion

may have to be modified, since the fortunate coincidence of a cervical

tear permitted Gellhorn to inspect the inside of the cervical canal and
to find there the specific lesions wnth their rich supply of spirochetes.

It is permissible to assume that in all the previously reported cases in

which syphilis was transmitted in the absence of any apparent lesions

in the vagina or on the cervix, that such lesions existed within the

cervical canal but were invisible through the closed external os. Until

further evidence to the contrary is obtained, it will be safe to adhere

to the old view that discharges contain spirochetes only in the presence

of a local lesion.

Operation for Hypertrophic Elongation of the Cervix.—The opera-

tive procediu'e that has been suggested by Noble {Am. Jour. Obst.,

1919, Ixxx, 409) for the correction of that interesting condition known
as hypertrophic elongation of the cervix uteri, consists of resection of the
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middle i)ortioii of the cervix supplemented by -.i shorLetiing of the iitero-

saoral ligaments by way of the vagina. The incision is made in the

anterior median line of the vagina after the manner of a \aginal hys-

terectomy except that in place of encircling the cervix, the ends of the
" Y" terminate at the side of the portio vaginalis. The bladder is liber-

ated from the trigonum to the uterovesical peritoneum and laterally

the dissection is extended outward along the base of the l)road ligament

to the ureter on either side and the peritoneum of Douglas's pouch is

stripped free from the cervix up to the internal os. After liberating the

neck of the uterus it is detached from the vagina by a V-shaped incision

cutting from eitlier side downward and toward the axis of the cervical

canal. The incision should be made low enough to phice the apex of the

y at the vaginal junction. The resection is then completed by a similar

incision immediately below the internal os, the effect of which produces

a wedge-shaped stump of the uterus which will fit over the remaining

cervical stump. At this point, the finger is passed into Douglas's pouch
to locate the uterosacral hgament on the patient's left. Should it be

completely effaced its uTarkings may be located by drawing the uterus

downward when a fold may be felt extending from the cer\'icocorporeal

jiniction to the sacrum. With a pair of curved artery forceps thrust

through the base of the broad ligament in the space between the uterus

and the ureter (below the uterine artery) the fold or ligament is drawn
well into the vagina and temporarily seciu'ed by a retention suture.

The ligament on the opposite side is secured in like manner. Following

this step the wedge stiunp of the uterus is secured in the V of the vaginal

stump, first introducing a forceps or similar instrument through the

vaginal portion and into the cavity of the uterus. Upon such an instru-

ment the two sections are l^rought together and secured by a mattress

suture of kangaroo tendon on either side, the two sections practically

"dovetailing" into one another. To maintain perfect alignment of

the canal a suture of catgut fixes the tip of the wedge into the angle of

the V. By pulling upon the temporary retention sutures attached to

the uterosacral ligaments, the latter will be drawn into the denuded
field and tracing them step by step, using one pair of forceps after

another, they may l)e brought far enough into the vagina to be sutiu'ed

together in front of the cervix, the latter being forced well back into

the hollow of the sacrum to secure normal fixation of the lower pole of

the uterus. The excess of the vaginal flaps is then trimmed away and
the vagina is closed with kangaroo tendon, the lower angles of the

incision being left open for drainage. The edema of the vaginal portion

which follows commonly disappears without attention but when the

hypertrophy is due to inflammatory changes, wedge-shaped sections of

anterior and posterior lips may be removed with good effect. On
account of the relaxation of the vagina and its outlet, posterior col-

porrhaphy with especial attention to constructive reinforcement of the

perineum is essential to efi^ective employment of the mechanical prin-

ciples involved in the technic of the operation.
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Detachment of Retina in Toxemia of Pregnancy.—Clapp (Am. Jour.

Ophthnl., July, 1919, p. 473) has examined the eyes of practically all

of the albuminuria and toxemia cases occurring in the past fourteen

years at the Maryland Lying-in Hospital, and has not observed detach-

ment of the retina until recently. Six cases have presented themselves

since December, 1917, whose histories are briefly detailed. They varied

in extent from small to almost complete detachment of the retina, in

contradistinction to so-called idiopathic detachments, these have all

subsided and l^ecome reattached with normal fields of vision. They
may be antepartum or postpartum, and may clear up in a few hours,

and are frequently far forward in the periphery and found only after

some searching. They are probably present much more frequently

than heretofore recorded and the prognosis is good so far as the detach-

ment is concerned.

The Eye of Birds.—Rochon-Ditvigneaud (Annal. iVocnlist., June,

1919, p. 37()) gi\es a re.sume of the anatomy of the eye of birds. There
tire two types of eyes in l>irds: that of the diurnal with small cornea and
large posterior segment, and that of the nocturnal with large cornea

(and large crystalline) and relatively small posterior segment. The eye

of diving birds presents certain peculiarities at the sclero-corneal

!iml)us: a kind of circular dilatation entirely surrounding the cornea.

The crystalline of birds shows as its most important peculiarity an
annular collar, the greater or less development of which according to

different species modifies the form and consequently the refraction of

the lens. The vitreous of birds is very consistent, which coupled with

the bony scleral ring and the cartilaginous plate lining the ( ntire sclerotic

results in the i)()sterior segment being very resistant, so that it is little

or not at all ailected by modifications of tension: the latter involves

only the anterior chamber, very deep in the diurnal, still deeper in the

nocturnal; the aqueous humor accordingly plays the essential part in

the physiological maintenance and modifications of the intra-ocular

tension. The pecten is nothing but a vascular membrane derived from

the optic n(>rve, of which it represents the capillary network as a

forward extension. It is an organ of nutrition to compensate the com-
plete avasciilarity of the bird's retina; it has nothing to ilo with the

acconuuodation. It is relegated to the postero-inferior segment of the

eye, below and behind the foveal region so as not to interfere with the

function of the latter. It is smaller in the nocturnal, probably because
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the retina of these birds is relatively smaller than that of the diurnal.

The ciliary muscle consists of three systems of striated fibers, the

mechanism of which is incomprehensible with present theories of accom-
modation. The raptores, eagle, hawk, etc., possess actually two fove.ie,

one central, the other further l)ack (fovea lateralis). The central

fovea is the principal one; its cellular layers (particidarly the bipolar

cells) are richer in elements. The posterior fovea is, however, well

marked as a fovea: it is more or less developed according to the species.

The eye of the eagle presents no difference, compared with that of other

diurnal raptores except perhaps greater thickness of the osseous scleral

plaques. Its axis is 27 mm. long with a maxiiiumi width of 32 mm.:
it is accordingly larger and longer than the human eye; the retinal

images of the eagle are therefore much larger than those of man—

a

circumstance favorable for visual acuity independent of all special

function of the retina.

PATHOLOGY AND BACTERIOLOGY

UNDER THE CHARGE OF

OSKAR KLOTZ, M.D., CM.,
PROFESSOR OF PATHOLOGY AND BACTERIOLOGY, UNIVERSITY OF PITTSBURGH,

PITTSBURGH, PA.

The Occurrence of Bacillus Influenzae in the Normal Throat.

—

During the epidemic of influenza in October, 191S, Pritchett and
Stillman found this organism present in 42 per cent, of 177 healthy

individuals from whom no history or respiratory infection was obtain-

able. These observers foimd the same organism in the throats of con-

valescents from influenza in 4(3 per cent, of individuals studied. In

the same epidemic period Lord, Scott and Nye demonstrated B. influ-

enzae in the pharyngeal secretions of 76 per cent, of 34 healthy men
of the Harvard S. A. T. C. Opie and his collaborators found B. influ-

enzae in the mouths of 35.1 per cent, of all healthy men examined at

Camp Funston. These figures indicate the wide distribution and prev-

alence of the organism during the severe epidemic of this acute respira-

tory disease. The authors (Jour. E.vpcr. Med., 1919, xxx, 497) made a

study of the personnel of the Rockefeller Institute. Following up the

examinations reported in their previous paper they have been able to

make repeated cultural examinations of the throats of 84 of the same
persons din-ing a period of six months. The present study indicates

that the percentage incidence of those haboring B. influenzae in the

upper respiratory tract is as great during the post-epidenu'c period as it

was during the influenza epidemic. From December, 1918, to June,

1919, the percentage of carriers in a group of 150 individuals has aver-

aged 41 per cent, per month. This percentage incitlence of healthy

persons found to harbor influenza l)acilli in their throats and saliva is

approximately the same as that recorded by Frit«£'hett and Stillman

during the height of the epidemic, hi addition it is of interest that in a

boys' orphan asylum in which no case of influenza had occi.u-red <.&jring.
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the epidemic 39 per cent, of throat cultures taken from 190 boys showed
the presence of B. infiuenzse. This percentage incidence of positive

cultures is the same as that found in the examination of 52 convales-

cents from influenza in an institution for girls in which over half the

personnel had suffered from the disease. Healthy persons have been
found to have positive throat cultures for a considerable period of time,

in six instanc(>s during five months and in thirteen instances during a

period of four months. The authors in e\'ery case used Avery's oleate

hemoglobin agar. The optimum hydrogen ion concentration for this

medium is shown to lie between pH 7.2 and 7.5. Any variation beyond
this range, particularly on the alkaline side, reduces markedly the suit-

ability of this medium for growth of Bacillus influenzae. Oleate liemo-

globin agar not only enhances the growth of the influenza bacillus,

but by inhibiting the growth of other organisms, such as streptococci

and pneumococci, greatly facilitates the isolation of Bacillus influenza^

from a focus which harbors a wide variet^ of other bacteria.

The Relationship of Proteolytic Enzymes in the Pneumonic Lung to

Hydrogen Ion Concentration. An Explanation of Resolution.—Lard
{Jour. E.vper. MccL, 1919, xxx, 379) studied the efl:'ect of varying
hydrogen ion concentration on the proteolytic activity of the cellular

material of pneumonic lungs. This cellular material was the washed
filtrate of finely ground lungs in the stage of grayish-red or gray hepat-

ization and consisted mainly of pus cells, large mononuclear cells and
pneumococci. In this he found evidence of the presence of a proteo-

lytic enzyme which digested coagulated serum (Loeffler's blood serum,
at a hydrogen ion concentration of pH 7.3 to pH 6.7). This enzyme was
inactive at higher hydrogen ion concentrations. The pneumococci
in the material had been killed l)y addition of chloroform. Also there

was the presence of a proteolytic enzyme which was active between
]iydrogen ion concentration of pH S to pH 4.S. This was most active,

however, at pH 6.3 to pH 5.2. He suggests that this enzyme action may
be responsible for the dissolving of the exudate at resolution, ?'. ^., as a

gradual increase in acidity occurs in the diseased lung the enzyme
operative Ijetween ])H 7.8 and pH 6.7 breaks down the fibrin. When a

pH 6.7 is reached its action probably ceases and the action of the second
enzymes continues, becoming ^•ery active between pH 6.3 and pH 5.2

splitting the peptones to amino-acid nitrogen.

Relations Between Pneumococci and Hydrogen Ion Concentration.—
Avery and Cttllkn {Jow. Exper. Med., 1919, xxx, 359) studied the

hydrogen ion concentration at which bacterial growth of the various

immunological types ceased, in an eft'ort to determine if this method
could be used for type determination. They obtained imsatisfactory

resvdts. Growth ceased with all types when a final hydrogen ion con-
centration of about pH 5 had been reached if sufficient fermentable
carl)ohydrate was present in the culture media. Using dextrose this

was foiuid to be al)Ove 0.4 i)er cent. The same i-esults were obtained
using maltose, saccharose, lactose, galactose, raffinose and inulin.

Excess of carbohydrate in the luedia »ip to 4 per cent, as tested did not
influence this final reaction. They confirmed the results of Dernby
and Avery, that the oi)timuiii hydrogen ion concentration for growth
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of the piKnimococcus is jjU 7.S. \V]icr(> no ciirljoliydiate was i)r(;\si'ii(

other than that extracted from the meat us in pUiin broth, growth
initiated at the optimum reaction of pH 7.S ceased at about pH 7. If

bacteria-free filtrates of such plain broth cultures were again readjusted

to pH 7.8 and reinoculated the pneumococci could not grow unless

carbohydrates were added. With such filtrates of dextrose broth

cultures whicli had reached a final reaction, pH 5, growth occm-red

upon readjustment to pH 7.8 and reinoculation. Apparently one of

the factors necessary for the growth of the pneumococcvis is the presence

of a certain amount of fermentable carbohydrate. Lord and Nyk
{Jour. E.rpir. Med., 1919, xxx, 389) also fomid the final hydrogen ion

concentration for growth of the pnemnococcus to be about pH ").

There were no noteworthy difTerences with the various immunological

types except in one instance when a strain of type I pneiuuococci

remained alive for ten days after a hydrogen ion concentration in the

culture media of pH 4.5 had been reached. They also foinid growth in

dextrose l>roth cultures which had reached the final hydrogen ion con-

centration after readjusting the reaction and reinoculating. The
strains of pneumococci tested w-ithstood a hydrogen ion concentration

of pH 5.3, one hour; pH 5.6, three hom\s; and pH 6.1, six hours before

death of the organisms occurred. Cloudy suspensions of washed living

pneumococci incubated with equal quantities of standard solutions of

varying hydrogen ion concentration showed that there was no growth
of the bacteria in tubes of pH 5.6 or higher concentrations after five

and a half hours. In some of the tubes a clearing occurred due to dissolu-

tion or disintegration of the bacteria after seven hours. This was com-
plete in such tubes of pH 5 to pH 6 only, the tubes on the more acid

side remaining cloudy. There was constantly some clearing on the

more alkaline side of the scale. They conjecture from this that the dis-

solution is not due to acidity alone as the more acid side of the scale

remained cloudy and suggest that an enzyme derived from the pneumo-
cocci themselves active at pH 5 to pH 6 may be responsible. From these

two studies it seems certain that fermentable carbohydrate must be

present for the growth of pneumococci and that where this is present

the productiou of ncid is the Tuost important bactericidal factor.

Experimental Streptococcic Tonsillitis.—In an attempt to ascertain

the mode of dissemination and cause of influenza by the transference

of secretions from the upper respiratory passage of influenza cases,

to the nose and throat of healthy volunteer individuals, Richey (Jour.

Infect. Dis., 1919, xxv, 299) reports the production of tonsillitis in

sixteen of 155 individuals who submitted themselves for the experi-

mentation. Crude, unfiltered nasopharyngeal washings and bronchial

secretions from acute typical cases of influenza were instilled into the

nasopharynx of each volunteer. The usual incubation period was thirt^t-

six to seventy-two hours. The predominating organisms in cultures

from tonsils in early stages of the illness were hemolytic streptococci.

Three of these cases had received one month previously a vaccine con-

sisting of Bacillus influenza, pneumococcus, types I, II and III and
Streptococcus hemolyticus in presumably adequate doses. A review

of streptococcus vaccine therapy is given.



154 I'HOGRESS OK MEDICAL SClENCIi!

HYGIENE AND PUBLIC HEALTH

UNDER THE CHARGE OF

MILTON J. ROSENAU, M.D..

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL,
BOSTON, MASSACHUSETTS,

AND

GEORGE W. McCOY, M.D.,

DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE,

WASHINGTON, D. C.

Observations on the Food of Anopheles Larvae.—Metz (Public

Health Reports, 1919, xxxiv, 1790) concludes an experimental study of the

subject with the following discussion: It is evident from these experi-

ments that the diet of Anopheles larvae may be either heterogeneous or

homogeneous—consisting of mixed animal and vegetable materials, of

mixed vegetable materials or of individual species of plants or animals.

And, apparently, it makes little difference whether the food is composed
of living organisms or their dead remains. No effort was made to

ascertain how many types of plants and animals furnish suitable food

materials, since the range is evidently great. Only one of the types

tested gave inflications of being unsuitetl. This was Chara, and even
it provided adequate food for the development of some larvse to

maturity. Of greater interest, perhaps, is the evidence regarding the

eifect of pollution or decomposition on the larval development. In most
of the abo\e experiments th(> culture media in which the Anopheles larvse

developed were essentially sterile, i. c., there were practically no pro-

tozoa present and there was a negligible amount of bacterial action.

The cultures were kept in shallow granite pans, 10 to 12 inches in

diameter and 3 inches deep, and it was found that no artificial aeration

was necessary. In other cases, when cultures containing relatively

large amounts of decomposing vegetation were brought into the labora-

tory and kept without sterilization or aeration, the larva? usually lost

vigor and died in a few days. Thus the experimental evidence leaves

little doubt as to the detrimental effects of polhition or decomposition.

Whether the injurious effects of decomposition are due directly to

l)acterial or protozoal action on the larva^ themselves or indirectl\-

to an excess of ("O-i or other gases resulting from the decomposition

is not certain. The latter seems more probable, however, since the

detrinuMital ell'ccts may ofteu 1)(> prevented by aeration. Contrary to

popular belief, then, it appears that the purer and more sterile the waters

may be, so long as they contain sufficient food, the more suitable they

are for Anopheles breeding. This would seem to account for the fact

that rain-water puddles and seepage pools frequently permit much
more prolific breeding than near-l\y, stagnant waters. It also serves

to em])hasize the danger of doing more harm than good by cleaning the

refuse from such places as sloughs and stagnant ])uddles, unless adequate
provision is made for subsecjuent drainage, oiling, fish control or some
other method of iiiosfiuito eradication.
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Observations on the Bacteriology of Influenza.—Jordan (Public

Health Ri'iJoris, 1919, xxxiv, 1413) studied several groups of eases of in-

fluenza and other respiratory affections, with the object of ascertaining

the frequency of Pfeiffer's bacilhis, the Mather's diplostreptococcus and
variations in bacterial flora throughout the illness. It was found that

by ordinary bacteriological methods the flora varied markedly and that

individuals of groups coming in intimate contact tend to a more or less

uniform flora. In influenza Pfeiffer's bacilhis and Mather's coccus

occurred with greater frequency than other pathogenic organisms, and
of the two mentioned Mather's organism seemed to be more frequently

associated with pneumonia. In colds Pfeiffer's bacillus was relatively

infrequent while Mather's coccus was present about as often as in

influenza, and the latter oi'ganism was present in colds and rhinitis

about as often as in influenza. Hemolytic streptococci appeared to be

associated with tonsillitis and severe throat inflammation, while this

organism was relatively rare in influenza. In the observations on " re-

currences" of influenza, organisms dift'erent from those in the original

attack were observed, and the opinion is expressed that "second
attacks " are due to organisms different from those etiologically related

to the first one.

Occurrence of Bacillus Botulinus in Nature.—Burke (Jour. Bac-
terioL, 1919, iv, 541) made 235 cultures from samples collected in

five localities in central California, fifty or more miles distant from
each other. The cultures covered a wide range of material, includ-

ing tap water, hay, leaves, vegetables and fruits in various con-

ditions, insects, spiders, sow bugs, snails, and caterpillars, garden

soil, manure from horses, hogs, and chickens and also samples from
the claws and beaks, and crop gizzard and intestinal contents of

birds. Seven cultures of Bacillus botulinus were found in bruised and
moldy cherries, bird-pecked cherries, pole bean leaf covered with spots

or droppings of insects or small animals, spiders from bush bean plants,

bush beans, some of which were slightly scarred, picked over, washed
and packed in clean jars for canning, manure from large hog which had
recovered from botulism three months before sample was taken, and
discolored moldy hay from an outdoor stack. Four cultiu'es were found
in which there was evidence of toxin, but it was so weak that the toxin-

antitoxin tests were not considered reliable. This material was obtained

from earth from spider tube, spider droppings and web, sow })ug from
bush bean plant, linnet claws, spider and small bugs from bush beans.

Burke therefore concludes that Bacillus botulinus is widely distributed

in nature, and that it is present in the garden and may be on the fruit

or vegetables when they are picked. Bacillus botulinus is not neces-

sarily associated with active decay. It may Ije present in the blemishes

or spots on the skin of apparently soimd fruit and vegetaljles. liacillus

botulinus may remain in the intestinal tract of an animal for at least

foiu- months after contaminated food has been eaten. Bacillus botulinus

may not occiu" far from the habitation of man. Of the Hvv localities

visited, only one failed to give positive results as to the presence of

Bacillus Ijotulinus. There were no human beings living on the place,

no domestic animals other than horses, and there was no \'egetable

garden. Bacillus botulinus mav be closely associated with or dis-
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seminated by spiders or insects coiuinon in gardens in California. Since

Bacillus botulinus grows readily at temperatures as low as 22° C,
there is no reason for assuming that this organism must be associated

with the stools of warm-blooded animals.

The Diagnosis of Rabies in Animals.

—

Hasseltine {Publio Health

Reports, 11)19, xxxi\', 2378) describes liis work and summarizes it as

folloAvs : The time required for the performance of the different tests is

approximately as follows: Smear test: One hour (frequently less) after

arrival of specimen. Section test: Three to four days (a hurried test

can be done in a day but will usually be unsatisfactory). Animal
inoculation test: Ten days to six months. After thirty days the prob-

ability of a positive result is small. In conclusion, therefore, it may be

stated that, based on 1003 specimens examined, the correct diagnosis

may be obtained on the day of receipt of specimen in 90 per cent, of the

cases ; within five days, in about 92 per cent. ; and at the end of one month
practically all will be determined. Hence a negative report on micro-

scopic examination with subsequent inoculation of aninials practically

becomes a confirmed negative at the end of one month, though it is the

rule at present to observe anim<ds for six months.

Malaria in England in 1917 and 1918.—Carter, of the U. S. Public

Health Service (Fuhlle Health Reports, 1919, vol. xxxiv) reviews the

recent outbreaks of malaria in England caused by the repatriation of

large numbers of parasite-infected soldiers and emphasizes the vmfavor-

able nature of the environment by pointing out that 10,000 imported
cases gave rise to not more than 32(5 cases. The relatively small number
of the mosc^uito hosts account for the failure of the disease to spread,

though apparently the hosts are munerous enough to keep alive a small

amount of infection even under ordinary conditions. It is predicted

that the imported nuilarin will be of no im])ortance in a year or two.

The Felix-Weil Reaction as a Laboratory Test in the Diagnosis

of Typhus Fever. —Bexgtson {Puhlie Health Rejjorts, 1919, xxxiv,

2446) describes a relatively new diagnostic test for typhus fever. It

depends on the agglutination of certain members of the proteus group
with the serum from tyi)hus cases. The method seems to be comparable
with the Widal reaction in availability and it is in fairly general use

where typhus prevails. The I'eaction api)ears in the first week of illness

but is higher during the second week and during convalescence. A
single positive result with a case of typhus of American origin is reported.

Notice to Contributors.— .Vli comaiunicatioiis intended for insertion >n tlie

Original Department of tliis Journal are received only witli the <lisli>ict imder-

atandiiu/ tluit tJiey (ire coidrihuUd exclusively lo this Journal.
Contril)utir)ns from abroad written in a foreign language, if on examination

they are found desii-able for tin's Journal, will be translated at its expense.

A limited numl)er of reprints in pamphlet form, if desired, will bo furnished to

authors, prnridinfj Ihc, request for them he written on llie mamiscripl.

All communications should he addressed to—
Dh. Gioorck Morris Pikrsoi,, 101:5 Spruce St., i'hiladelphia, Pa., U.S.A.
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IXTRODUCTIOX.

DuRiXG 1918-19 there has been prevalent in the United States

an epidemic disease, now known to be an inflammation of the

nervous system, involving predominantly the l)rain (encephalitis),

and sometimes the spinal cord (myelitis), but often involving both

brain and cord (encephalomyelitis), or even including also to a

certain extent the meninges and the peripheral nerves (meningo-

encephalo-myelo-neuritis) . Observations of the disease in this

country have been reported by K. A. ]Menninger, Peter Bassoe,

Josephine B. Xeal, O. L. Pothier, Beverley R. Tucker, Henry M.
Thomas, E. ^Y. Schnoor, W. E. Vest, H. Climenko, F. A, Ely, F.

Kennedy, A. Gordon, B. Sachs, J. F. Shaw and F. H. Bartlett,

1 This paper was presented (in abstract) before the Association of American
Physicians at its meeting at Atlantic City, in June, 1919, and the abstract will be
published in the Transactions of the Association.

VOL. 159, NO. 2. FEBRUARY, 1920. 6
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¥. Tilney and H. A. Riley, P. Wcgefortli and J. B. Ayer, ^^ C.

Vaughan, W. C. Allen, P. G. Woolley, T. Abrahamson, H. Belin,

C. K. Mills and G. T. Wilson, C. A.' Robinson, I. Strauss and S.

Hirschfeld, J. A. McDonald, H. S. Howe, P. X. Bergeron, and K.
H. Beall.

The epidemic in the United States must, we think, be looked upon
as a part of a pandemic occurrence of the same disease, for epidemics

closely resembling the outbreak here ha\-e been, since 1917, reported

in many different parts of the world. The first outbreak to be

observed in this pandemic seems to have been that occurring in

Vienna in the winter of 191G-17. It was reported by von Economo,
who called the malady, imfortimately perhaps, "Encephalitis

lethargica." Another outbreak occurred in Australia, especially in

Queensland and in New South Wales, in 1917, the "mysterious

disease" having been reported in a paper by Breinl. In the spring

of 1918 an epidemic of the same disease was recognized to exist in

Erance, where Xetter described it as encephalite lethai-gique epide-

mique. Reports of the Erench epidemic have been made also by
Sainton, de Saint INIartin and Lhermitte, Audibert, Burger, Etienne,

Milian, Oliver, Claisse, and Glaude and Schaefl'er.

In March and April of the same year (1918) the malady appeared

in epidemic form in fifty-one sanitary districts in England, especially

in London, Birmingham, Sheffield and Leicester, and Avas reported

by Harris, Hall, Batten and Still, Crookshank, Melland, Ghristo-

pherson anfl Mawer, S. A. K. Wilson, E. F. Buzzard, S. K. ^'aidya

and others. The disease has also been observed in Africa, Ardin-

Delteil reporting it in Algiers in 1918. In the latter part of 1917

and in 1918, cases were met with in Uruguay; they have been re-

corded by L. ^Morquio, of MontcA'ideo. Several cases have been

reported from Ireland by O'Caryoll and X'esbitt (1919). Evidently,

therefore, the outbreaks recorded in Europe, in Africa, in North
America, in South America and in Australia indicate a world-wide

distribution of encephalitis in epidemic form.

Personal Observations.

Our own experience in the present epidemic dates from Eebruary,

1919; since that time we have had under personal observation sca'-

eral cases in which the diagnosis of acute or subacute encephalitis

or encephalomyelitis has been made. Through the courtesy of

Dr. H. M. Thomas, of Dr. John Ilowland and of Dr. Sydney R.

Miller, who also have had a ninnber of these patients under their

care, we have been permitted to see several additional cases. On
account of the great interest attaching to the subject, we shall in

this article give the histories of several of the patients observed.

In all these cases we have had the advantage of cooperative studies
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made by a number of associates and colleagues; without their aid

the data gathered would have, necessarily, been far from complete.

We desire to thank Dr. H. M. Thomas especially for much help

in the study of these cases and Dr. Sydney R. Miller and Dr.

\Yalter A. Baetjer for their painstaking laboratory examinations.

We trust that the records here presented may, for purposes of

comparison, prove helpful to others who have been studying the

disease in the United States.

Case I.—]Male, aged twenty-seven years; single; clerical worker;

seen February 20, 1919. Referred to office for diagnostic study by

Dr. E. R. Dibble, of Marion, S. C.

Complaint. Drooping of eyelids; cannot move upper lip; food

accumulates between teeth and cheek; difficulty in swallowing

liquids.

Anamnesis (Summary). Healthy until present illness, except

for an attack of amebic dysentery a year and a half ago and "in-

fluenza," followed by diarrhea, twelve weeks ago. Family history

practically negative. Smokes ten to fifteen cigarettes a day. Does

not use tobacco otherwise, alcohol or drugs.

Three weeks before he was seen he began to see double. At first

the diplopia was absent for a short time each morning, but after a

few days it became permanent. At about the same time he developed

a facial paralysis on the right side, with ptosis and a weak lateral

rectus of the right eye. The paralysis of the face extended slowly

do-wTiward on the right, in\olving the parts around the lips and under

the chin, after which it extended to the left side of the face.

Pht/sical K.vamiuatian (Dr. Cross). {Snmmary). Patient is about

twenty-five pounds below his calculated ideal weight. He is rather

pale. Tongue protrudes in midline; a little tremulous. Tags
of tonsils on both sides. Superior maxillary arch contracted;

moderate amount of dentistry; one or two teeth missing. Small

thyroid struma. Slight general lymph-glandular enlargement.

Pulse 27 to the quarter; regular in force and rhythm; vessel wall

distinctly thickened. Definite fine tremor of the right hand; slight

tremor of the left. Blood-pressure: 126 systolic; 80 diastolic.

Triangular crines; abundant hirci; definite hypotrichosis of trunk.

Both eyelids droop a little—the right more than the left. Neither

can be closed tightly. The right eye will not follow the finger to the

right; other\nse the eye muscles balance fairly well. The right

pupil is much larger than the left; it reacts very sluggishly to light.

The left pupil is about normal in size; it reacts fairly well to light.

The patient is not able to wrinkle the forehead; lifts eyelids very

little; apathetic look; is not able to show his teeth (Fig. 1). Knee-
jerks present and about equal. Babinski negative, both right and
left. Abdominal reflexes very active. Arm-jerks present. Jaw-jerk

definitely a little exaggerated,



160 BARKER, CROSS, IRWIN: ENCP:PIIALITIS

Laboratory Reports in Case I

.

Blood examinaliori. No. Percent.

Red blood cells . . 5,212,000 Polymorphonuclear neutrophiles 155 62.0

White blood cells . 6,200 Polymorphonuclear eosinopliiles 5 2,6

Hemoglobin . . 90 per cent. Polymorphonuclear basophiles 1 .

4

Red blood cells aud Small mononuclears .... 50 23.2

platelets normal. Large mononuclears . . 31 12.4

No abnormal cells seen. Transitionals

250 100.0

Blood Wassernumn Reaction. Antigen {a) cliolesterinized Iniman

heart, negative, ih) Acetone insoluble lipoids, negative; (c) plain

extract of beef heart, negative.

Cerebrospinal Fluid Examination. Wassermann negati\e, with

antigens (a) (b) (c). Cell count, oO. Small mononuclears. (Tlolnilin.

+ + + + • Patient anesthetic to puncture.

Gafftric contents. 80 c.c. recovered; colorless.

Free H CI 48. acidity per cent.

Combined acid 23. acidity per cent.

Total acidity 71 . acidity per cent.

Occult blood

Lactic acid

Microscopically, uegat i ve.

Stool K.ratiiination. Brown; formed.

Bile, +
Occult blood, 0.

Microscopically, negative.

Urine K.vantination

.

Reaction aciil Ni>;ht. Day.

Specific gravity 1014 1006

Albtimiu
Sugar
Acetone
Microscopically: Few white hlood cells, no red blood

cells, no casts.

Bile

Blood
Indican

Rooitfien-raj/ Rejiorts in ( 'use I . Roetitijeno.scopic of ( 'licst. I leart

of pendulous ty])c; aorta not remarkable. Rctrocardial space clear.

Lungs and dia])hragm negati\e.

Roeittgeiioscopir of (la.stro-intcs-tinal Tract. Impression, function-

ing normally.

Roevtijcnogram of Paranasal Sinuses. Clear.

Roentgenogram of Luvgs. A good deal of very fine mottling

throughout. Increased fibrosis along the right mediastinal margin,

extending uj) under the right clavicle. Apices relatively clear.
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Plate suggestive of slight changes in right lung, as if there had been

slight old infection. Xo fluid present in pleural cavities.

Neurological Examination (Dr. H. jNI. Thomas). Weakness of the

external eye muscles, particularly of the right lateral rectus. Pupils

are unequal and the reaction seems to be somewhat sluggish. The
patient has partial paralysis of the right fifth nerve and of both

seventh nerves. Xo observable disturbance of sensation. Patient's

face has a peculiar set, expressionless look. Xo spontaneous twitch-

ing. Patient elevates the left ej'ebrow more than the right. Xeither

is raised as much as it should be. He can wTinkle the forehead

scarcely at all. Xeither eye can be closed completely'. On attempt-

ing to elevate the lip there is slight contraction on both sides, but

very little movement. Can just begin to pucker the lips. Faradic

stimulation of the right facial muscles causes active contraction in

the muscles supplied by all the branches of the right facial ner^'e.

The same is true on the left side. With the gah'anic current the

muscles also contract strongly. Soft palate and tongue normal.

Plearing normal. Station and gait normal. Deep reflexes somewhat
over-active.

Dental Examination (Dr. H. H. Streett). Mastication much
impaired from loss of posterior teeth. X'umber of cavities to be

filled. Superior arch contracted. Roentgenograms negative.

REARRANGEMENT OF THE DATA IN CASE I.

Case I (X^o. 5310). Male; aged twenty-seven years; clerk.

Complaint. Drooping eyelids. Loss of motion in upper lip.

Difficulty in swallowing fluids.

Habits. Smokes ten to fifteen cigarettes a day.

Previous Infections. Amebic d.ysentery eighteen months ago.

Influenza twelve weeks ago, followed by diarrhea.

Iterations: 0. Traumata: 0.

Respiratory System. , Tags of tonsils. Lungs negative. Roentgen-

ogram of paranasals negative. Roentgenogram of lungs shows fine

spotting in both lungs. More fibrosis on the right.

Circulatory System. Tachycardia, pulse, 108; radials thickened.

Blood-pressure ^{-. Heart negative.

Blood and Hemopoietic System. Red blood cells, 5,212,000;

hemoglobin, 90 per cent.; white blood cells, 6200. Wassermann
reaction negative (3 antigens). Polymorphonuclear neutrophiles,

62 per cent.; polymorphonuclear eosinophiles, 2.8 per cent.; small

mononuclears, 23.2 per cent.; large mononuclears, 12.4 per cent.

Slight general lymph-glandular enlargement.

Digestixe System. Gastric Analysis. Free hydrochloric acid,

48; total acidity, 71; occult blood negative. Stool negative.

Contracted superior arch. Moderate amount of dentistry. One
gold cap. Roentgenograms of gastro-intestinal tract negative.
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Dentist's report: Infection negative; loss of posterior teeth;

cavities, 1.

Urogenital System. Urine: specific gravity, lOOG-1014; albumin,

negative; sugar, negative; casts, negative; white blood cells, few;

red blood cells, none. Nycturia, 1-2.

Locnindor System. Negative.

A^ervovs System. Three weeks ago first transitory, then contin-

uous, double vision, lasting two or three days. ( 'annot move upper

lip. Food accumulates between teeth and cheek. Difficulty in

swallowing fluids. No drooling. Ptosis both right and left. Lids

camiot be closed tightly. Right lateral rectus weak; I'ight pupil

larger than left; right pupil more sluggish. Cannot A\Tinkle forehead

nor show teeth. Reflexes, ++. Jaw-jerk, + + + •

(H. M. T.). Weak right lateral rectus; anisocoria; sluggish

pupils; partial paralysis of right fifth nerve and of l)oth seventh

nerves; suggests lethargic encephalitis.

Examination of ('erehros]>inal Fluid. Clear; cells, 30; small mono-
nuclears; globulin, + + + + ; Wassermann reaction, negative.

Metabolism and Endocrine Systems. Twenty-five pounds under

weight. Small struma. Definite tremor of right hand and slight

tremor of left.

DIAGNOSTIC SUMMARY OK CASE I.

1. Poliencephalitis acuta superior et inferior, with slight menin-

geal irritation. (The case is possibly one of postinfluenzal origin and

resembles very much the cases described of late as encephalitis

lethargica.) There is bilateral ophthalmoplegia and also paralysis

involving the right fifth and the right anfl left seventh, and slightly,

the tenth cerebral nerve; the cerebrospinal fluid contains thirty

small mononuclear cells and globulin.

2. Gastric hyperacidity.

8. Dental caries.

4. Undernutrition to a degree of about tweuty-five pounds.

Discussion of Case I. The localization of the pathological

process in the nervous system in this case, at least so far as the chief

symptoms and signs are concerned, was easy. The bilateral ophthal-

moplegia, the dysmasesia on the right, the bilateral facial paralysis,

the dysphagia, and the persistent tachycardia pointed to the gray

matter in the midbrain, pons and medulla oblongata containing the

luiclei of origin of the III, V, \T, VII, IX (?) and X cerebral nerves,

the lesions evidently being more extensive on the right than on the

left side. Though there was very slight meningeal irritation (shown

by the cell count and the globulin in the cerebrospinal fluid), there

was no other evidence to support the view that the paralysis of the

cerebral nerves was radicular rather than nuclear; indeed, the

absence of any outspoken meningitis and of any symptoms referable

to the hypothalamus, the basis pedunculi, tlic pars basilaris pontis
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or the pyramids of the medulla seemed to rule out such radicular

involvement. The lesions were evidently in the gray matter of the

floor of the aqiut^ductus cerebri (Nucleus n. oculomotorii); and

of the floor of the ventriculus quartus (Nucleus [motorius] n.

trigemini; Nucleus N. abducentis dext.; Nuclei nn. faciales; and,

possibly, Nucleus ambiguus).

The nature of the pathological process we regarded as inflamma-

tory (polioencephalitis acuta superior et inferior with slight myelitis

bulbi and slight meningitis), for the mode of onset and course were

against apoplexy, thrombosis, and neoplasm.

Fig. 1.—Case I as seen February 20, 1919. Ophthalmoplegia externa et interna;

paralysis N. VII, bilateral; paralysis masseter (right); dysphagia; facial mask.
(Midbrain; pons.)

As to the etiology of the inflammation, we ruled out lues by the

Wassermann test of the blood and cerebrospinal fluid. The absence

of tubercle bacilli, of pneumococci, of meningococci and of other

bacteria from the cerebrospinal fluid was against infection by these

agents. The cell-count in the fluid and the white count in the blood

as well as the onset and course of the paralyses did not support the

view that we were dealing with an unusual form of the Heine-

Medin disease. Recalling the reports from Europe of the prevalence

there of epidemic encephalitis, the probability of diagnosis of this

disease was then made. Very soon we saw a number of other cases

that confirmed this view.

Case II.—Male; aged forty-six years; married; business man.
Referred to office for general diagnostic study by Dr. ]\I. E. Hundley,
of ^Martinsville, Virginia, February 28, 1919.
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Complaints. Pain in the head and neck, nervousness, emotional-

ism, weakness and aching in the legs, insomnia, forgetfulness, irrita-

bility and difficulty in walking, all dating from about the middle of

November, 1918, just after a period when he had been caring for

his family sick of influenza.

Anamnesis {Summary) . Family History. Father died of arterio-

sclerosis at seventy-six, having had coarse tremor in both hands for

forty years before his death, making handwa-iting impossible, though
there were no movements of the head or disturbance of speech;

mother living and well ; one brother died of pulmonary tuberculosis

;

one sister has myocardial disease; wife has had one miscarriage.

Patient has had nine children, all healthy.

Personal History. Patient had the ordinary childliood infections

as M^ell as typhoid; gonorrhea at sixteen; denies lues. At one period

he drank hard for eight or nine years, but he has used no alcohol

for the past seven or eight years until recently, when he took some
on account of insomnia. He has used much tobacco and chews all

tlie time when he is well. He has worked in a room in which tobacco

is steamed for ten hours a day for fifteen years. He has taken no
vacation in the past fourteen years. For the last six or eight years

he has carried strychnin tablets in his pocket, and when he felt let

do^vn he would take -^^^ or 7;\y grain. He thinks that he a^"eraged

an intake of about one dozen strychnin tablets per week.

When asked more in detail about his drinking habits he stated

that he drank whisky heavily at about the age of thirty-two. He
drank "for the effect," as it stinnilated him Iwth mentally and
physically. He preferred good whisky and beer, averaging from four

to six bottles of beer a day on "beer days" and about f pint of

whisky on "whisky days." Often he would drink twelve bottles

of beer or one quart of whisky in a day. In spite of this he was
always able to conduct his 1)asiness. louring ten years of such

drinking his weight increased to 195 pounds and his blood-pressure

became very high. He often had headaches and he felt badly in the

mornings, but he worked hard, and, aside from his work, was well

known as a successful local ])olitician.

At the age of forty-two he stopped drinking wliisky on his doctor's

advice and took no more until the present illness. After stopping

drinking his nervousness increased and he says that he became
more easily excited and more irritable. His sons, who were rather

wild, also worried him at this period. He foimd that he fatigued

more readily than earlier in his life. There were days when he would
be very tired and very de])ressed. In 1918, one son went to France,

and this was an additional worry that bothered him greatly.

Present Wness. Tlie patient dates this as beginning about the

middle of November, 1918, when he became nnich more nervous

and irritable, lost his temj)er very easily, became progressively

weaker and sufl'ered from aching pains in the legs. The depression
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was at this time very hard to bear, and he was constantly tired and
sleepy. He "could fall asleep at any time of the day."

During the month preceding the onset of his present illness he

had greatly overtaxed himself caring for several members of his

family who suffered from influenza. His wife had pnemiaonia and
six of the children had influenzal attacks. The patient, however,

during this time remained apparently well, nursing all of the family

at night, with only snatches of sleep, and working at his business all

day. He states that he chewed tobacco all day and all night, in

order to keep awake. He also took a tablet of strychnin every

three or four hours, either o^^j or -^^^ grain.

The symptoms noticed at the onset continued to be manifest for

several weeks, increasing all the time, until in February he had to

give up his work. He noticed that he became very forgetful, had
difficulty in locomotion, having to keep his eyes on the ground when
walking. He had a dull, heavy feeling in the head and he developed

marked tremor of the hands. Two weeks before coming to Balti-

more for study he began to be very sleepless. His physician stated

that he had had tachxcardia recently. The patient complained

that his eyesight had become poor and that "reading made his

head swim."

Physical ExaminatLoii (Dr. A. D. Atkinson and Dr. Barker).

Sumviary. Patient looks anxious and depressed. Fairly well

nourished. Muscles flabby. Looks as though he had lost weight.

Hair coarse and dry. Ears and mastoids negative. Pupils a little

dilated, left larger than the right; right pupil reacts better to light

than the left, though both pupils are rather sluggish on light stimu-

lation and on accommodation. No nystagmus. Teeth suspicious.

Tongue protrudes in the middle line. External ocular movements
seem normal. Tonsils embedded and adherent. Cervical glands

not enlarged. Slight enlargement of the thyroid. Some retro-

manubrial dulness. Lungs negative.

Radial pulse 26 to the quarter. Blood-pressure: 190 systolic,

120 diastolic. Vessel wall palpable. Heart slightly enlarged, no

murmurs. Abdomen negative. External genitalia normal. Deep
reflexes sluggish, the right knee-kick being somewhat less active

than the left. Gait a little disturbed when walking with the eyes

shut. Finger-nose test and heel-knee test well performed. Rather
marked coarse general tremor of the head and trunk. Some finer

tremor of the fingers when the arms are extended. Prostate some-

what enlarged and firmer than normal; not tender.

Roentgenological Findings. Roentgenoscopic of cardiovascular

stripe: Negative except for somewhat transverse position of the

heart.

Roentgenoscoiyic Exaininaiioti of Gaslro-infestinal Tract: Normal
findings.
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Teleroentijenogram: M. R., 3.4; M. L., 10.4. Heart somewhat
transverse in position. Aorta slightly dilated.

Rocutgenofiram of Paranasal Simises. Both antra somewhat
hazy, probably old infection.

Reports of Laboratory Tests. Bluud. lied blood cells, 5,536,000;

hemoglobin, 95 per cent.; white blood cells, 12,800; polymorpho-

nuclears, 87.2 per cent.; polymorphonuclear eosinophiles, 0; poly-

morphonuclear basophiles, 0; small mononuclears, 9.6 per cent.;

large mononuclears and transitionals, 3.2 per cent. Platelets

normal. Wassermann reaction in the blood negative.

Gastric Contents. Free HCl, 10 acidity per cent. Combined
acid, 34 acidity per cent. Total acidity, 44 acidity i)er cent. Some
occult blood present with both the benzidine and the guaiac tests.

Lactic acid, negative. ^Microscopically, negative.

Feces. Soft and liquid. Negative findings.

Urine. Negative except for a slight trace of albumin and a few

white corpuscles.

Cerebrospinal Fluid. Clear; colorless; pressure increased; cell

count, 11; small mononuclears. Globulin 4 plus; Wassermann,

negative.

Dental Report (Dr. H. H. Streett). Cicneral condition of the

mouth very bad. Mastication imi)aire(l from loss of posterior

teeth. Teeth badly abraded and ciuite sensitive. A number of

cavities open to the secretions of the mouth.

Roentgenographic review shows areas of rarefaction al)()Ut the

apices of the superior right first molar No. ',] and central incisor

No. 8. As the conditions about these teeth could be foci of infection,

they should be extracted and the sockets should be curetted.

Psychiatric Report (Dr. Adolf Meyer). "The patient apparently

shows much less well-marked symptoms than he did a week ago.

He does not feel depressed; is not uneasy or afraid; shows excellent

memory in the usual tests; good grasp of a test story; fair retention.

Early in February, however, he had a ])r()nounced depression, with

tearfulness easily elicited. He felt he was going to die; he worried

about i)ast indiscretions.

As to his physical status the tremor of head and of the hands,

with a history of walking with extremely fixed attitude, and with

the tendency to loss of balance, either forward or backward, sug-

gests the i)()ssibility of an inci])ient Farkinsoniau syndrome.

]\Iy im])rcssi()n is that the ])atient is reco\ering from a well-

marked reactive depression. The important etiological factors are

the strenuous work of the last fourteen years and the recent strain

during the influenza epidemic, associated with cerebral arterio-

sclerosis, and the history of an earlier prolonged ])erio(l of excessive

alcoholism."

Diagnosis. Before the report on the cerebrospinal Huid came

ill ^\ e had not thought of the possibilit.)' of the existence of epidemic
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encephalitis in this patient. Bearing in mind the long history

of overstimulation (alcohol, tobacco, strychnin), of excessive

application to work and of great family strain, together with the

history of arteriosclerosis and marked arterial h^^Dcrtension, we
thought the condition could be explained upon the ground of

an atherosclerosis, with chronic renal, cerebral, aortic and cardiac

disease. The blood-pressure was 190 systolic and 120 diastolic.

He evidently also had oral sepsis. As there was an outspoken facial

mask, coarse tremor, a tendency to rigidity of attitude and to loss

of balance, we thought that he was suifering from Parkinson's dis-

ease, probably due to arteriosclerotic lesions in the globus pallidus.

There vras a well-marked depression that we looked upon as reacti\"e.

He had also signs of a slight thyreopathy.

As the patient had to return home he was advised to have the

oral sepsis corrected immediately and to go on a careful dietetic-

hygienic regimen, imder the supervision of his home physician, and

to report to us later on.

Course. The patient stayed at home until ]\Iay 1, 1919. During

the first week or two he improved somewhat, Init then rapidly

became more nervous, could not lie quiet, had no ap])etite, and could

not sleep. He suffered from "terrible depression" and was very

emotional. At this time he started again to take some whisky, but

he felt that it did him no good. His physician advised him to return

to Baltimore, where he entered a nursing home, had a special nurse,

was isolated, was kept in bed at first, and was gi\'en injections of

cacodylate of soda, massage and a suitable diet. To our surprise

the symptoms impro\ed rapidly; the Parkinsonian mask quickly

disappeared; the tremor became much less; the depression passed

off; the patient resmned a much more normal behavior and his

mood became more cheerful.

The following note on the physical condition was made on July 12,

1919, by Dr. M. C. Pincoft's. "^Yeight stripped, 159 pounds. There
has been a distinct decrease in the loss of expressive movements and

in the mask-like expression; the patient now laughs readily; there is

now no crying even when subjects that formerly would have caused

this were brought up. There is still rapid blinking of the eyelids.

The eyes, roughly tested with tjpes, show no diminution of vision.

Extra-ocular movements normal. No definite von Graefe. There

is a marked collar of erythema at the base of the neck and a distinct

fulness in the suprasternal fossa. ]Most of this is a pad of fat, but

the isthmus of the th^Toid is distinctly thickened, and both lateral

lobes of the th\Toid are slightly enlarged. The apex-beat of the

heart is just lateral from the midclavicular line; the right border is

just to the right of the sternal margin. There is a distinct increase

in the retrosternal dulness. Heart sounds clear. Rhythm regular.

Radials are not thickened on palpation. Pulse-rate 100. Blood-

pressure, Y%^.
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1'he liver inargiii descends several finger breadths below the

costal margin. It is smooth, has rather a firm edge, and is somewhat
sensitive. The rather coarse fluttering tremor of the hands formerly

present has almost entirely disappeared. There is a persistent fine

tremor at present. Knee-kicks active and equal. Biceps reflexes

equal. Superficial abdominal reflexes h^^^eractive and ecpial.

Dermatographia marked.

Impression. (1) The signs of hyperthyroidism of moderate

degree are rather predominant in the picture at present. (2 ) There

is well-marked tachycardia, slight dyspnea on exertion and occa-

sional sense of suffocation. The blood-pressure is very labile

—

jfl} in February, y,," in bed, {-;;{} now when resting and yylJ- on

climbing stairs a few days ago. (3) The mental condition is very

much improved, the depression and psychomotor retardation so

evident at first have largely disappeared. But there is still evidence

of an anxiety neurosis and the patient requires constant reassurance.

One might suppose that the encei^lialitis epidemica had been,

in this case, an acute episode in a patient already aftected by the

results of overwork, chronic alcoholism, chronic tabagism and hy]3er-

thyroidism, and that we are now seeing the residual condition with

the hyijerthyroidism perhaps more prominent than earlier in the

course.'"

Discussion of Case II. The occurrence of asthenia, drowsi-

ness increased nervousness, emotionalism, mental depression and
the signs of Parkinson's disease (facial mask; coarse tremor) did

not at first call up the idea of epidemic encephalitis in this patient,

owing probably to the fact that he had (1) an outspoken athero-

sclerosis with high blood-pressure, (2) oral sepsis, (3) a history of

great strain and fatigue and (4) a long history of overstimulation

(alcoholism; tabagism; strychninism). It was the findings in the

cerebrospinal fluid that first suggested the superimposition of an
epidemic encephalitis upon his other maladies, and a careful con-

sideration of the date of the disease, the conditions and mode of

onset, the symptoms and the course, has confirmed us in the opinion

that the patient was really infected with the virus of epidemic

encephalitis. A striking featiu'e of this case, as in Case III, is the

long history of chronic alcoholism. That chronic potatorium

predisposes to encephalitis and especially to poliencephalitis superior

has long been kno\\ii. Indeed, Wernicke's tyj^e of encei)halitis is

somethnes referred to as the "acute ophthalmoplegia of drvmkards."

In our Case II, the process seems to have affected (1) the cortex

(amnesia; stupor and later insomnia; depression), (2) the globus

pallidus (Parkinsonian syndrome), (3) and, slightly, the midbrain

(pupillary changes). lie is making a satisfactory recovery.

Case III.-—Male; aged forty-eight years; married. Referred for

diagnostic study by Dr. W. W. Stewart, of Columbus, Georgia, and
by Dr. Allen of Oswitchee, Alabama. Admitted to private ward in
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Johns IIt)pkins IIos})ital, March '.'), 11)11). Discharged, April 30,

1919. (No. 5599.) Patient was unable to give a correct statement

in regard to his condition, and the history was given ])artly by his

sister, parth' l^y the letters from his physicians at home.

Comyluint. Pain in back of neck and head.

Familji IliMory. Father died, aged sixty-two years, of softening

of brain; otherwise negative.

Personal Historij. General health always good. No serious

illness at any time. Alcoholic for many years, l)Ut has drunk less

during the last year. Relati^e told his nurse that for the last ten

years he has a^•eraged about one c^uart of wliisky every night!

Heavy smoker for a number of years.

Present Illness. About .January 21, 1919, the patient felt suddenly

weak all over. Fain in back of head, so severe at times that he would

grasp his head in his hands and cry out. ]Mind inmiediately became
afl'ected. ]^Iemory was impaired and there was lack of coherence

in his talk. Xo convulsive attacks nor loss of consciousness at any

tmie. Rational periods alternated with periods of delirium. Two
days before he was seen he had threatened to commit suicide all of

one day. For a few days after onset of illness the face and head
" would draw toward the right;" the arms were stift' and were flexed

medialward across the chest. For the last eight months he has had

.sulky spells, and for the same length of time he has been easily

irritated and often became angry with members of his family with-

out real cause. His temperature on the first day of his illness was
104°, but it gradually came do^^^l to normal on the fourth day. On
the sixth day he had nimierous "blisters" aromid the nose and
mouth (herpes?). The physician consulted at the onset of his illness

knew of the chronic alcoholism, found albmuin and casts in the urine

and made a probability<liagnosis of uremia (especially as there had

been progressively increasing feebleness, rapid loss of weight and

mental disturbance at times) and treated the case accordingh'.

Physical Examinations (Drs. Barker, IrvTOi and Ward). The
patient looks drowsy and toxic, though when spoken to he answers

prom])tly. l-'ace co\'ered with small pitted scars, resembling those

of smallpox. Muscles of mastication and of expression act well

and equally. Tenderness on pressure over the entire cranium. Xo
special tenderness over the temporal areas. The left pupil is a little

irregular; both pupils react to light and to accommodation, but

sluggishly. There are a few small superficial ulcers over the cornea

on the left side. Von Graefe's sign is positive. Rosenbach's sign

is positive. External ocular movements good. Xo nystagmus.

Slight nasal obstruction on the right side. Marked auditory

impairment on the right. Tongue is protruded in the midline;

bro\Miish coat; slight tremor. Throat injected; m'ula pulled over

to right side. Tonsils small; not injected. Gimis show active

pyorrhea; some dental caries; a good deal of dentistry. X'o general

glandular enlargement. Th\Toid not enlarged. Inconstant dry
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rales throuiihout hoth huigs. Lungs otlierwisc clear on auscultatioti

and percussion. Jleart not enlarged. Xo heart murmurs. Exami-

nation of abdomen shows moderate tenderness on pressure over the

gall-bladder and appendix regions. The right rectus muscle is

somewhat more tense than the left. Some tenderness on palpation in

region of right kidney. " Al^dominal reHexes i)resent. No abnormali-

ties of genitalia. Cremasteric reflexes present. Sensation on face

negative (rough test). No impairment of sensation over upper

extremity'. Muscular power good; perhaps a little less on right side.

Reflexes in extremities present and normal. Rather marked tender-

ness of calf muscles on left. Babiiiski equivocal. IMuscle sense good.

Kernig positive. Brudziynski p()siti\'e. Coarse tremor of fingers.

Marked tenderness in back of neck with some rigidity. Inability

to bend head without exquisite jjain in neck and back of head.

Blood-pressure: 130 systolic; S2 diastolic.

Laboratory Reports.

Blood Exaniinatioji.

Red blood cells 4,844,800

White blood cells 22,850

Hemoglobin 00 per cent.

Smear, negative for parasites. Wassermann, negative.

Differential count:

Polymorphonuclear neutrophiles . . 00 per cent.

Polymorphonuclear eosinophiles 1
"

Polymorphonuclear basophilcs 1
"

Small mononuclears 2

Large mononuclears 5
"

Transitionals 1

Cerebrospinal Fluid (First Examination IMarch 7, 19LS). Fairly

clear fluid; ran out freely, as if under increased pressure. Cell count,

97 small mononuclears. Wassermann, negative in single, double

and quadruple quantities. Cold-sol test showed "combined

paretic and menhigitic curve." Ross-Jones, + + + + . J'andy,

+ + + + • .

'

A second lumbar puncture (]\Iarch7) showed K);> cells. Dili'eren-

tial count showed 98 per cent, lymphocytes and 2 i)er cent, leuko-

cytes. Smear showed no organisms.

Third examination (April 25, 1919). Clear-looking fluid, appar-

ently under increased pressure; 33 cells per c.mm. Ross-Jones,

+ + + -1-, Bandy, +++ + , Wassermann, negative in single and

double quantities. "Luetic type of curve."

Gastric Annlyaia.

Free HC;i 40 per cent.

Combined acid 2.5

Total acidity <)5 "

Otherwise negative.

Stool, normal.

Urine. Reaction acud.

Specific gravity 1012-1014

Sediment +
Albumin + +
Sugar
Phthalein, total 70 per cent, in two hours.
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^licroscopically: red blood cells, many; white blood cells, many.
"All kinds of casts." ]Many epithelial cells.

X-ray Reports. Skull: Sinuses clear. Sella, normal in size and
shape. Head otherwise negative.

TeJeroentgcnogram. M. L., G; M. W., 4.5; T.. 10; L.. 12.

Teeth. Radiographic review reveals slight lieriajjical destruction

of the cortical layer of the left upper central.

Special Ophthalmoscopical Examination. Examination of eye-

grounds show edges of disks distinct. Physiological cup, deep.

Cribriform plate, well marked. Veins not full or tortuous. Arteries

normal. Retina, as far as seen, normal.

Psi/cliiatric Examination. Impression, delirium of organic type;

no definite symptoms pointing to general paralysis; probably a

luetic basis (endarteritis) reinforced by chronic alcoholism.

Dental Examination. Radiographic review justifies extraction

of left U])])er central. Pyorrhea should be treated.

REARRAXfiEMEXT OF DATA IX CASE HI.

Case III (No. ooOO).—^Nlale, aged forty-eight years; married.

Complaint. Pain in back of head and neck.

Habits. Alcoholic foi" many years. Heavy smoker for ninubcr

of years.

Prcvions Infections. None.
Respiratory Syston. Inconstant dry rales throughout both lungs.

Lmigs in back clear on jiercussion and auscultation. Tonsils small;

not infected.

Circulatory Syston. Pulse-rate for first week around 1)0; after-

ward from 70 to So. Blood-pressure V^^^-

Blood and Hemopoietic System. Red blood cells, 4,844,^00;

white blood cells, 22,<S50; hemoglobin, 90 per cent.; polymorpho-

nuclear neutrophiles, 90 per cent.; polymorphonuclear eosinophiles,

1 percent.; polymorphonuclear basophiles, 1 percent.; small mono-
nuclears, 2 per cent.; large mononuclears, 5 per cent.; transitionals,

1 per cent.; ^Yassermann, negative. Smear, negative. Xo glandular

enlargement.

Digestive System. Tongue covered with bro^^^lish coat, tremulous;

uvida pulled over toward right side. Some pyorrhea; one tooth

showing peri-apical rarefaction. Gastric analysis, negative.

Urogenital System. Urine: Specific gravity, 1012-1014; albumin,

+ + ; no sugar; red blood cells, many; white blood cells, many;
all kinds of casts; many epithelial cells.

Locomotor System. Negative.

Nervous System. In present illness, pain in head and back of

neck. Mind impaired; talk disconnected. No convulsive attacks

nor loss of consciousness. Rational periods alternating with periods

of delirium, suggesting "uremic poisoning"; suicidal tendencies.
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For a few days after onset of illness the patient's face and head were

drawn to the right side. Arms stiffened, flexed and drawn across

chest. Staggering gait. ]Marked auditory impairment. No
nystagmus; external ocular movements good. Abdominal reflexes

normal. Cremasteric reflexes i)resent. No impairment of sensation

over upper extremities. Mu^scular ])ower good; perhaps a little less

on left side. Babinski eciuivocal. Coarse tremor of fingers. Rom-
berg suggestive. Kernig positive. Brudzynski ])ositive. Marked
tenderness in back of neck with some rigirlity.

Mononucleosis and globulin in cerebros])inal fluid examination

with negative Wassermann and "combined paretic and meningitic

gold-sol curve."

Metabolic and Kiulorrinr iSi/steitis. Thirty-hxe pomids under

weight. Temperature and pulse normal on admission. Second

day temperature went up to 104°. Third day normal; remained

normal for t\\'o weeks. For following ten days slight rise (99° to

99.5°), after which it dro])ped to normal and remained so until

discharge. ^ ery slightly subnormal at times. For first week

tachycardia; afterward pulse 70 to So. Thyroid not enlarged.

DIAGNOSTIC SUMMARY IN CASE III,

1. Acute encephalitis and meningitis.

2. Chronic nephroi)athy.

'A. Oral sepsis.

4. Undernutrition.

0. Chronic alcoholism.

0. Chronic tabagism.

Discussion of Case III. In this patient witli chronic alcoholism,

progressive weakness, loss of weight, delirium and an outspoken

nephropathy, it was natural that the case should huva been looked

upon at first as one of uremic poisoning. The signs of meningeal

irritation frhachialgia; headache; Kernig; Brudzynski) led to lumbar

punctme and the findings in the cerebrospinal fluid ruled out

meningococcal, tuberculous and luetic meningitis and pointed

strongly to ei)idemic ence])lialitis with meningeal involvement.

Case 1\'.—]\lale, aged forty-seven }'ears; business man; single.

Seen March 13, 1919. (No. riooO.)

Anamnesis (Summarii). Always strong. Had scarlet fe\er in

childhood; no sequelic. Never had typhoid fever nor tonsillitis.

When thirty-five, had a Inibo following urethritis. This was ()])ened

and drained; no sequela'. Contracted lues when t\v(nity-nine.

Treated at diiferent times. !'\)r last five weeks, mercurial inunction

every other night and mcrcui'ial ])ills internally . Fses alcohol \cry

moderately. Smokes fi\e or six cigars daily.

Father died of dilated heart in course of diabetes. jNlother died

of cancer of liver. One brother (living) has "traces oF diabetes at
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times." Foiir paternal uncles had diabetes; all lived to fair age;

youngest sixty-four. Xo history of insanity nor of epilepsy in the

family.

Present Illness. Had iniiuenza in January, 1919, two months
before he was seen. Two days after onset of illness, patient noticed

nmnbness of left arm, left loin and left leg. Sugar was found in the

urine about ten days later, but it disappeared after a week of strict

diet, and there has been no rea]jpearance up to the last urinary

analysis, made on ]\Iarch 1, 1919. When asked to describe his

numbness he says he "feels as though he was asleep; has pressure

along the finger-nails; has a drawing feeling along the sciatic nerve

and outer side of left leg." Xo thirst. Xo vertigo. Mind active.

He says his eyes are apparently normal. He has walked with a

slight limp, but has had no other difficulty in locomotion. Xo
apparent loss of sexual desire or power. Xo frequency in micturition.

Physical Examination {Summary). Large man, well developed;

inclined to corpulence; florid complexion. Present weight 182

pounds. Ideal weight, 150 to 155 pounds. Cranimn normal. X'o

tenderness anywhere. Eye slits narrow. X'o staring; pupils equal

and react fairly promptly' to light and accommodation. Xo von
Graefe; no exophthalmos; ocular movements normal. ^Nlouth

shows a good deal of dentistry; some retraction of gums; some evi-

dence of pyorrhea. Tongue moist; slightly coated. Pharynx red;

a little edematous around the uvula. Both tonsils slightly enlarged,

showing evidence of former infection. X^o tophi in ears. Thyroid

not palpable. Thorax well formed; expansion good; lungs clear on
auscultation and percussion. Heart normal. Pulse 20 to quarter

(erect position) ; full, bounding, poorly sustained, but not collapsing;

easily compressed; apparently little if any thickening of the vessel

wall. Hepatic dulness at sixth rib extends to the costal margin;

spleen not palpable. Abdomen symmetrical, pendulous; wall

flabby; some resistance in right hypochondrium, not marked nor

painful. Xo pain on pressure in the right iliac fossa. Crines and
hirci normal. Xo edema of extremities. Reflexes of left arm seem
sluggish; right arm active; feeble abdominal reflexes. Knee-jerks

on right side seem normal; on the left side sluggish; plantar reflexes

on both sides sluggish. Babinski negative. Xo clonus. Sensibility

acute everywhere despite the subjective numbness. Xo areas of

anesthesia. Equilil:)rium a little unsteady; coordination a little

unstable. External hemorrhoids. Some pain over the prostate;

rectum normal.

Laboratory Reports.

Blood.
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]Microscoi)ically: Red blood cells and platelets normal. Xo
abnormal cells seen.

Blood Wassermann Reaction:

Antigen A, cholesterinized human heart—negati\e.

Antigen B, acetone insoluble lipoids—negative.

Antigen C, plain extract beef heart—negatix'e.

GaMric analysis. 7.5 c.l-. recovered; colorless; much residue.

Free HCl 3ti acidity jier cent.

(^onibined acidity o3 acidity per cent.

Total acidity 89 acidity per cent.

Occult blood

Lactic acid

Microscopically

Urine analysis, reaction acid.

Specific gravity 1032

.'Vlbumin Ft. trace

Sugar
Acetone

Microscopicall.N'i A tew hyaline casts. No blood ccll.s. Negative for bile, blood,

and indican.

Stool examination, lirown; formed.

Bile +
Occult blood + +
Microscopically Negative

Ccrdjrospinal fluid

Pressure Normal
Cell count 30

Predominant type of cell Lymphocyte
Globulin +
Wassermann, negative, with three dilYereut antigens.

l{oeni(j('>i-ray Rcporis: Ch.rst. Heart about normal size. Diffuse

dilatation of aorta. The first cur\e on the right is particularly

])roininent. lietrocardiac s})ace clear. Lungs and dia])hragm show
nothing remarkable.

(kisiro-itiU'stlnal Trtict. Xo fourteen-hour retention. Stomach
of coM'horn type, lying rather high and quite far to the right. Pyloric

extremity in apposition with the hepatic flexure, but sej)arable From

it. X"o filling defects; no incisune. Hepatic flexure bent rather

sharply to the left; not \ery freely movable. This may be due to

obesity. Cecum rather overfull of barium. Transverse colon

normal.

Ldteral Sl:iill. Sella rather small. Hony outlines not \cr\- clear,

but the sella is ])robably negative. The s])heuoidal sinus is large;

a})])arently Jiegative. Frontals normal. Tables of skull normal.

Paranasal Sinuses. Slight haziness in the lateral ]X)rtion of the

left antrum. Turbinates seem a little thick.

Teleroentgenogram. M. R. 5.2; M. L., 8.8. Heart slightly enlarged;

the aorta moderately dilated. There is a good deal of fibrosis along

the mediastinal margins, which tends somewhat to obscure the

outlines of the aorta.
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Neurolxxjical licport i 1 h'. II. M. Thonias). "I was not tiblc to

demonstrate any organic lesion. I'Voni the patient's history, how-

ever, I have very little (l()ul)t that he must have some vascular, or,

conceivabh' an inHamniatory condition, somewhere in the sensory

})ath. Siieh a persistent sensory disturbance sujEjgests a lesion near

the optic thalamus, although 1 have seen it associated with soften-

ing in the medulla after occlusion of the posterior inferior cerebellar

artery."

OcidiM's Report (Dr. Hiram Woods). External appearance,

muscle movements, pupillary reactions normal. The optic nerve

has a central cup rather deeper than usual, but there is no evidence

of nerve lesion. There is a concentric contraction for white and red

in each eye. The contraction averages about 15°. However, the

retina tired quickly. Central vision is normal, with a low manifest

h}-peropia in the right eye. The patient's glasses are insufficient.

The muscle balance test shows a low grade of combined hyper-

jihoria, with a little tendency outward. All the muscles, except the

e.rterni, (trc deficient in prism power. The red glass before one eye

which in health has no effect, produces a diplopia corresponding

with the balance defect.

Rhinologisfs Report (Or. H. (\ Davis). 1. Frontal and maxillary

sinuses clear on transillumination; nose and nasopharynx free from

any discharge that would indicate infection of the paranasal sinuses.

2. Slight obstruction to breathing on right side, due to de\'iation

of septmn to that side.

3. Tonsils quite adherent, otherwise do not show any evidence of

infection.

4. I'vula quite elongated, but not at all productive of any symp-

toms.

Psychiatrist"s Report (C\ Macfie Campbell). Patient showed a

degree of placidity that may indicate a slight change in disposition,

})ut there was no euphoria, expansiveness, nor depression. Orien-

tation was correct; memory of the remote past ver.y satisfactory.

Good retention of tests; serial subtraction carried out promptly.

No indication of any distorted attitude toward the external

world. There is no evidence in the patient's mental status of mental

reduction in relation to the organic episode and no evidence of

general paresis.

Urologist's Report (Dr. G. Timberlake). (xenitalia normal; no

discharge from meatus.

Scar from incised bubo on the right side. The urine shows a few

shreds that contain small amounts of pus. Anal sphincter normal;

rectum seems normal. Prostate normal for age and history. It is

smooth, regular in outline, non-adherent, not tender to pressure;

the vesicles seem free but palpable. The prostatic secretion show's

marked evidence of chronic inflammation, with a preponderance of

pus cells. There w-as an occasional red cell found, probably the
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result of ])ressurt'. No su])efficia] evidence of lues, notwithstanding

the history. E^X'n with the unusual ainoimt of pus cells in the pros-

tatic secretion, there are no referred urinary, sexual, or general

symptoms as a result.

Dentist's Report (Dr. Arthiu- Lankford). General pyorrhea in

both upper and lower jaws. Two bicuspids show badly necrosed con-

dition of alveolus; two other teeth are badly undermined. These

teeth are Cjuite loose and are no doubt a source of considerable

absorption.

REARRANGEMENT OE DATA IN CASE lY

.

Case IV.—(No. 5550.) ]\Iale, aged forty-seven years; single;

drj' goods merchant.

Complaints. Nmnbness of left arm, left leg and left loin, with

tingling. No loss in motion or strength.

Habits. Cigars five to six a day; alcohol in moderation.

Infections. Scarlet fever at three years; urethritis at twenty-fi\'e,

followed by bubo that was opened and drained; no sequeke. Lues

at twenty-nine; treatment. Ti^fluenza in January, 1919.

Operations. None.

Traumata. None.

Respiratory System. Lungs negati\e. ivoentgcnogram of para-

nasal sinuses shows slight haziness in lateral ])ortion of the left

antrum.

Deviation of septum; elongated septum.

Circulatory System. Pulse, 104. No heart murmurs.

Teleroentgenogram: 3*1. I\.,5.1; 31. !>., S.S. Aorta moderately

widened.

Blood System. Ked blood cells, 5,472,000; white blood cells,

10,000; hemoglobin, 90 per cent.; Wassermann, negati\e; polymor-

phonuclear neutrophiles, 70 per cent.; eosinophiles, 0.4 per cent.;

small mononuclears, 17.2 per cent. Blood sugar, 210 mg.

Digestive System. Free HCl, 36. Total acidity, 89. Occult

blood, 0.

'

Stool contains occult blood. Teeth and gums suspicious. Roent-

gen rays show sluggish cohm; ileal stasis. Four or five teeth to be

extracted; pyorrhea to be treated.

Urine and Urogenital System. Urine: Specific gra\ity, 1032;

faint trace of albinnin; sugar, negative; a few hyaline casts; red

blood cells, 0; white blood cells, 0. Chronic prostatitis.

Locomotor System. Negative.

Nervous System . Left-sided numbness ap])earing in January, 1919.

(two days after onset of "influenza"). Pupils active. Paresis of

external ocular muscles. Reflexes normal on one examination; slight

hyporeHexia on left in another. Some contraction of visual fields

for white and red; low hyperopia in right eye; external hy])er]>h()ria;

glasses insufticient; some eyestrain.
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Cerchrospiiial Fluid. Xormal pressure; cells, ;'iO siuall inoiio-

iiuclears, g'lobulin, +; Wassermann, nejjative. Lesion in sensory

path (//. v.).

Metabolism and Endocrine Si/steni. Glycosuria since January,

1919. Much diabetes in family. H^-perglyceniia disa])pearing after

diet. Overweight, twenty-five to thirty pounds.

DIAGNOSTIC SUMMARY IN CASE IV.

1. Residue (left ])aresthesia and hyporeflexia) of slight cerebral

lesion in January, 1919. This may have been a slight encephalitis

or a slight vascular lesion; the findings in the cerebrospinal fluid

point to encephalitis.

2. Slight atherosclerosis, with slight arterial hypertension (blood-

pressure: systolic, l()o; diastolic, 94).

.3. Oral sepsis.

4. Chronic prostatitis.

.). Obesity, thirty to forty pounds overweight.

(). Hyperglycemia with history of glycosuria.

Discussion of Case IJ . ^Ye were inclined to look upon the

cerebral insult (with lesion in the right cerebrum) at first as of

vascular origin, but, later on, concluded that the patient had
suffered from a mild attack of epidemic encephalitis because of

(1) the low grade of atherosclerosis that existed, (2) the paresis of

the muscles of the bulbus oculi and (3) the characteristic findings

in the cerebrospinal fluid. Whether or not the glycosuria and the

hyperglycemia can. be brought under the same rubric is difficult to

say. It is of interest to note that there is a marked history of

diabetes in the patient's family, ^rhough the patient admitted a

luetic infection in his twenty-ninth year, lues can scarcely ha\-e

been responsible for his cerebral lesion, since the Wassermann
reaction was c^uite negati^e with three different antigens (and with

quadruple quantities of fluid) in both the blood and the cerebro-

spinal fluid.

Case V.—Female, aged forty-six years; niarried. Seen March 17,

1919. (No. 5497.) Referred to office for general diagnostic survey

by Dr. George H. Bro^^mfield of Fairmont, W. Va.

Complaint. Influenza se\'en or eight weeks ago; diplopia for

six weeks; trouble in . seeing; weakness and nervousness; sleeps

poorly.

Famihi Histijry. Practically negative, except that one sister

died from tuberculosis.

Personal History. Has had typhoid "three times," last time

twenty years ago. Considered tuberculous in youth; subject to

colds. Two children living; one died in infancy; no miscarriages.

No operations. No traumata.



178 HARKER, CROSS, IRAVIN: ENCEPHALITIS

Present Illness. Infiueiiza .seven or eight \\eeks ago, aecoini)anie(l

by severe pain in the ])ack of the head. Diplopia for six weeks;

slight ptosis of eyelids. In bed most of the time since that illness;

weak; nervous; miable to read; depressed. Tongue tremulous.

Dizziness; tinnitus; constipation. Her doctor says her mind is not

right. She "wanders" at times. She has always worked very hard.

Physical Ea'amination hy Dr. Cross. (Smnmary). Patient is

twenty pounds below calculated ideal weight. There is a little

asvTnmetry of the lower part of the face; the mouth is drawn a

little to the right; there is constant twitching of the upper lip and

a good deal of twitching of the tongue. The face is mask-like (Fig.

2). Eyes deep set; they seem a little sunken. The eyelids droop

a little; there is some injection of the sclene. Cheeks a little

bulging; acra very prominent. Von Graefe negative. Rosenbach

slightly positive. Eyes move upward with a rather jerky movement.
Convergence is poor, particularly in the left eye. Slight nystagmic

movements in the extreme lateral positions. Pupils rather wide,

equal; regular; react to light at present. Tonsils scarcely visible.

Much dentistry; lumierous gold caps and long bridges. Several

teeth missing in inferior arch; some gingivitis. Patient has some
difficulty in opening the mouth; she thinks the jaw joints are stiff.

There is some thyroid enlargement. Retrocervical glands are

palpable, but not much enlarged. Breasts hypoplastic. Apex-beat

hard to localize. Relative cardiac dulness does not seem to be

increased. Heart sounds clear at apex and base. Pulse, 28 to quarter;

regular in force and rhythm; vessel wall a trifle thickened. Radial

pulsations synchronous. Hands a little unsteady, but no fine tremor.

Blood-pressure: 105 systolic, 70 diastolic. Spine negative. Abdo-
men of enteroptotic type. Liver dulness not increased; edge of

spleen not felt. No special tenderness on palpation. Transverse

crines. Hirci medimn. Knee-jerks present. Abdominal reflexes

normal. Arm-jerks equal and active. (Irip good and e(iual in the

two hands.

Laboratory Reports .

Blood. Mo. Per cent.

Red blood cells . . .'j,8.")G,()()() Polyinorphomiclear neutrophilcs 207 82.8

White blood cells 1 (),()()() Polymorphonuclear eosiiioi)hiles

Hemoglobin . 8-') per rent. Polymorphonuclear basophilcs

Red blood cells and .Small mononuclears .... 32 12.8

l)Iat(!lets normal. Large mononuclears ... 11 4.4

No abnormal cells Trau.sitionals

seen. —
250 100

Wassermanii, Tiegative.

(Idstnc ContcnU':

Free HC"1 acidity per cent.

Combined acid 30 acidity per cent.

Total acidity 30 acidity per cent.

Acid deficit ") acidity per cent.

Microscopically, negat ive.
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Stool Examination: Negative.

Urine Examination:

Specific gravity, 1010-1016.

Albumin, at first; later a trace.

Sugar,

Microscopically, red blood cells, 0; white blood cells a few at times; Hyaline
casts at first; (later absent).

Cerebrospinal Fluid (first examination)

:

About 2.5 c.c. clear fluid removed.
Pressure, not increased.

Globulin, +; Ross-.Jones test, +; Pandy test, +.
Cells, 2 to entire field (lymphocytes).

No film formed in twenty-four hours.

Wassermann reaction, negati\-e.

Second examination (A])ril 4), made in tlie private ward at the

Johns Hopkins Hospital.

Cells, 7 per cm. (lymplioc>-tes).

Ross-Jones, +
Pandy, +.
Wassermann, negative.

Gold-sol test: Atypical paretic curve.

Spinal-fluid culture showed uo growth.

Roentgenoscupic Examination of Chest. Heart is small, of pendu-

lous type. Aorta normal. Lungs and diaphragm not remarkable.

Roentgenoscopic Examination of Gastro-iniestinal Tract. Xo
t'ourteen-hour retention; stomach of cowhorn t\']De, lying somewhat
downward and to the right. Good peristalsis. Duodenal cap looks

normal. Xo filling defects; no incisurae; stomach and diiodenum

freely movable. Cecum contains a moderate amount of barium. It

is easily moved. The transverse colon is prolapsed into the pehis.

The colon seems free of adhesions e^erywhere along its course. Xot
much barium in colon.

Roentgenograms of Paranasal Sinuses and Sella. The left frontal

sinus is a little hazy, but the ethmoids are clear. The sella turcica

is rather small. The clinoid processes tend to approach each other.

Bony outline is clear. Sphenoidal sinus negative.

Teleroentgenogram: ]\I. R., 4.2. ]M. L., G.2. Heart is about normal

size. Aorta shows a very slight widening.

Neurological Examination (Dr. H. ]M. Thomas). Impression:

A typical case of encephalitis lethargica.

Gynecological Examination (Dr. Cullen). Outlet normal; no

thickening of Bartholin's glands. Cervix small; points do^^^lward.

Uterus small; freely movable. One small myomatous nodule felt

on the posterior wall. Ovaries not felt. Xo thickening on either

side. Rectal examination negative.

RhinologisVs Report (Dr. S. J. Crowe). Impression: Sinuses do
not show any evidence of infection. Good breathing through
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each side of nose. Tonsils do not show any evidence of chronic

infection.

Dental Repurt (Dr. II. II. Streettj. Patient has lost many teeth;

including all the posterior teeth that serve for mastication. There
are several cro\nis and bridges, the abutments of which are vital.

Superior right second bicuspid is pulpless but shows no periapical

rarefaction. No foci of infection are suspected. A slight gingivitis

is present in the upper jaw.

Course in Hospital. Admitted March 18, 1919, discharged April

14, 1919. Through ])eriod in hospital, temperature showed an

elevation (afternoon) of 99° (a few times 100°). Pulse ranged from

90 to 100 and 110. Weight on admission, 117f pounds; on dis-

charge 12.'>j })ounds. Steady improvement.

REARRANGEMENT OF DATA IN CASE V.

Case V.—^Female, aged forty-six years: married. (Xo. 5497.)

Complaints. Influenza seven or eight weeks before; diplopia

for six weeks; trouble in seeing. Weakness; nervousness.

Previous Infections. Typhoid fever "three times." Subject to

colds.

Operations. None.
Traumata. None.

Respirator11 System. Subject to colds. Xever had astluna nor

hay fever. Thought to be tuberculous in youth. Lungs, nose,

throat and sinuses normal.

Cardiovascular Sj/stem. liadials thickened; low l:)lood-pressure

^Y', Pulse-rate, 112. Heart, negative.

Blood and Hemopoietic System. Red blood cells, 5,So(),0()0;

hemoglobin, 85 per cent.; white blood cells, 10,000; ])olymor-

phonuclear neutrophiles, 82.8 per cent.; polymorphonuclear eosino-

philes, per cent.; small mononuclears, 12.8 per cent.; large

mononuclears and transitionals, 4.4 per cent. Platelets normal.

Digestice System. Impaired mastication. Good digestion. Appe-
tite poor. Sour stomach. Xo flatulence. Xo diarrhea. Xo jaundice.

X'o gall-stones. Slight hemorrhoids. Achylia gastrica. Constipation.

Geniio-urinary System. Menses regular, "^rhree children; no

miscarriages. Some leucorrhea. Small myoma on posterior wall of

uterus. Slight albuminuria and cylindruria.

Locojuotor Si/,s'tcm. (leneral nniscular weakness; jaw-joints "feel

stitT."

Xervous System. Asthenia; cephalalgia; dizziness: tinnitus;

bilateral ])tosis; diplo])ia; ])oor convergence; accommodation ])a-

ralysis; twitching and trenmlousnessof upper lip and tongue; Parkin-

sonian mask; tachycardia; paresis of muscles of face, especially on

left side; tender masseters; globulin in cerebrospinal fluid; history

of change in mood, delirium and insomnia.
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Metabolism and Internal Secretions. Twenty j^oiiiids

calculated ideal weight; slight struma. Normal trichosis.

fever.

DIAGNOSTIC SUMMARY IN CASE \.

under

Slight

1. Acute encephalitis.

2. Achylia gastrica.

3. Myoma uteri.

4. Undernutrition.

Discussion of Case F. In this patient the presence of both

general and focal symptoms referable to the nervous system, com-

ing on as an "infectious ophthalmoplegia" and "delirimu" after

Frr;. ?,

Fig. 2.—Case V a.s seen March 17, 1919. Fever; ophthalmoplegia: left facial

paresis; mask-like face; twitching of lips and tongue; nystagmoid movements; tender

masseters; asthenia. (Parldnsonian type.)

Fig. 3.—Case V as seen June 1, 1919. At home. Feels entiiely well except

that vision is still defective. Gain of twenty-one pounds in weight.

influenza, made one think at once of an encephalitis. The pain in

the head, the dizziness, the asthenia, the insomnia, the depression

and the delirium though pointing to the cerebrum, could scarcely

be valued for finer topographical diagnosis. The striking Parkin-

sonian mask (see Fig. 2) suggested involvement of the nucleus

lentiformis (globus pallidus). Otherwise the focal symptoms
(ophthalmoplegia externa et interna; twitching of lip and tongue;

paresis of left face; tender masseters; tachycardia) pointed to dis-

turbances in the periac[ueductal gray matter and the gray matter

of the floor of the fourth ventricle (nucleus n. oculomotorii; nucleus
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n. trigemini; micleiis n. facialis; imcleus ambigiiiis; nucleus n.

In'poglossi) . Lues was ruled out by tlie negative Wassermann
reaction in both blood and cerebrospinal fluid. The patient im-

proved rapidly and left the hospital April 14. By June 1 she had
gained twenty-one pounds, looked natural (Fig. 3) and felt A\ell,

though partial ])aralysis of acconnnodation still persisted.

Case \1.—Male, aged between fifty and sixty Aears. Seen in

consultation, IMarch 25, 1919, with Dr. Sydney R. Miller, of Balti-

more, and Dr. Horace N. Mateer, of Wooster, Ohio.

ComjAaiiif6\ Intense lancinating pains in the trunk and in the

lower extremities and marked constipation.

Fain IIy Ilisfori/. Negative.

Personal Uisiory. Patient has enjoyed good health most of his

life. He had the ordinary childhood infections, but no severe, nor

any infectious, diseases since. Xo operations. Xo traumata. He
has suffered from some indigestion for years, especially from gaseous

eructations after meals. He has used tol)acco in moderation. Xo
history of alcoholism. The piitient suffered from a nervous break-

down five years ago (anorexia, insomnia, depression), but recovered

after treatment in a sanitarimn. Two years ago he suffered from a

cerebral insult, having been found one morning in a stupor with

some paralysis of the right eye, which subsequently cleared up.

Preseni Illness. About February 19, 1919, he suffered from severe

backache, which came on suddenly and without a])parent reason.

It was taken to be lumbago by his physician. Despite the pain, he

went on a visit to relatives in Pennsylvania, and, on arrival, found

three cases of influenza in the house. On February 22 he ate rather

freely of chicken livers, which he thought were insufficiently cooked.

Next morning he awoke with a severe attack of hiccough, which

persisted through the day. On the following day, on waking, he

had a feeling of pain and constriction around his waistline on both

sides. He attributed this to stiffness and pressure caused by a belt.

Examination by a physician at that time revealed no definite abnor-

mality. His temperature then was normal. During the following

week he improved somewhat and the girdle sensation grew less. On
March 1, however, he began to have severe stabbing pains starting

in the back in the region of the left kidney and radiating toward

the groin. During two or three days following th(> ])ains became

more severe, especially in the region of the groin, although they were

somewhat less severe in the region of the kidney. The pains next

extended down the left leg. At the same time he began to have

severe pains in the right groin and leg. Still later the pains extended

to the leg between the knee and ankle on the right side, where they

became maximal. On r^Iarch S, about a week after the onset of the

pains, the hiccough returned and lasted three or four days without

intermission. The hiccou";h then ceased and has not recurred since.
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On ]\Iarch 12 a nurse was secured, and after this time a regular

temperature chart was kept. There was a little fever, reaching a

maximum of 100.4° on March 20. At this time he suffered also

from sudden and severe pain in the right side of the chest, extending
into the right arm. Though there was no cough and no increase

of the ])ain on respiratory movements, the physician in charge
thought of the possibility of a dry pleurisy and strapped the chest.

At about this time, roentgenograms of the kidneys were made, but
no shadows of stone could be found. At the time the hiccough sub-

sided the patient states that he was very drowsy for a period of

four or five days, much drowsier the nurse thought than the sedatives

given for the relief of pain could account for. The nurse described

the patient's behavior as "much like that of a man who is coming
out of an attack of drunkenness."

The pains in the right lower extremity have persisted from the

onset. They have been more severe at night and have greatly

disturbed his sleep. The patient describes the pains as being some-
what intermittent. He states that they are rather superficial, "as
though they were in the skin rather than in the muscles or bones.

"

The nurse thought that when she first saw him there was distinct

unsteadiness in his gait and a little dragging of the right leg. There
has been no history of eye-muscle disturbance.

Physical Examination (Dr. Barker and Dr. S. R. ^liller). March
25, 1919. vSummary: Patient lies quietly in bed. Does not look

ill. External ocular movements normal; no diplopia; right pupil

somewhat sluggish; double arcus senilis. Teeth look suspicious.

Lungs clear. Heart normal. Low blood-pressure. Abdomen
negati\'e. Genitalia negative. Xo objectiA-e disturbances of sen-

sation on rough testing. Muscular strength everywhere good.

Knee-jerks somewhat overactive. No actual clonus. Babinski

negative. Abdominal reflexes normal. Patient walks with rather a

broad base and is somewhat unsteady. Romberg suggestive.

Heel-knee test and finger-nose test done well. Calculation good.

No disturbance of speech. Lumbar puncture had been done two
days earlier and patient felt much better afterward.

Impression. Encephalomyelitis \\'ith meningitis and spinal radic-

ulitis.

Laboratory Tests. Blood Wassermann done on March 24, 1919,

was negative, with three different antigens. I'rine, March 24,

negative except for a faint trace of albumin and a good many white
blood corpuscles. Cerebrospinal fluid, March 24: clear, colorless,

pressure much increased, cell count 48, all small mononuclears,

globulin 3 plus, ^yassermann reaction negative, with three antigens

in quadruple quantity. Second examination of spinal fluid, ]\Iarch

31, showed 14 small mononuclear cells and globulin 4 plus; "Wasser-

mann negative. Third examination, Ajjril o: pressure increased,

but less than before ; 14 cells, globulin 4 plus : Wassermann negative.
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Blood examination, March 30, 1919: Red blood cells 4,8()0,(H)();

white blood cells, 9000; hemoglobin, S5 to 90 per cent. Smear
shows nothing abnormal.

Urine examination, March 30: Negative except for faint trace

of albumin and many white blood corpuscles; no red blood cells;

no casts.

Stool examination, March 30: negative.

Cruijcn'dal Consididiion (Dr. G. Timberlake), ]\Iarch iU, 1919.

Urogenital tract i)ractically negative. Rectum negative.

NeurnliHi'ical (Umsultaimn (Dr. H. :\I. Thomas), April ], 1919.

"The hist()r>- is remarkable on account of the intense shooting root

pains, v.hich give a sharp segmental localization. The patient's

description of their running to a certain })lace on the abdomen and
then stopi)ing abruptly is very striking, as is also his description

of the gradual increase of the painful area involving segment after

segment. A meningeal process must have in^'olved the posterior

roots in a descending order. It is also remarkable that the process

seems to have been almost exclusively an irritative one and to have
left no s\'m])toms of destruction either of the root;-' themselves or of

the sul)stance of the spinal cord, unless the somewhat irregular

()pi)enheim on the right side be considered as such.

Dirfdfcd Note. Patient looks rather listless. Face not mask-like.

Can read well with glasses. Eye-grounds negative. Pupils dilated,

right more than left. Pupils react directly and consensually to light.

Reaction is more active in the left ])upil than in the right. Eye
moAcments normal. ]\Iasseters normal, not tender. Hearing nor-

mal. 1^'acial muscles normal. Jaw-jerks active. Possibly a little

weakness of the abdominal muscles. Abdominal reflexes not

obtained. Kernig negative. Knee-jerks active and equal. No
clonus. ()i)})enheim positive on the right, negative on the left. No
()bjecti\e disturbances of sensation. \Yhen the legs are Hexed at

the hi])s the adductor muscles seem to go into a temporary clonus.

\o ])ain along the course of the large nerve trunks at ])resent.

Station with the feet together now quite steady.

Imprcssuni. Epidemic encephalitis, with s])ecial inxolvement
of the meninges and spinal nerve roots."

Course. The patient remained in a nursing home for about two
weeks and im])roved ra})idly, ap])arently being much benefited

by lumbar ])inictures niid by rest. Dr. Mateer wrote on May !.">

tliat the ])atieiit, after returning home had develojH'd no untoward
symptoms and was slowly regjnning his strength.

Disctissiou of ( 'ase VI . The case was a j)u///ling one at first, as far

as diagnosis was concerned. Except for the acuteness of the onset

and the absence of a luetic history the segmental i)ains suggested

the lancinating pains of tabes; and as the pains were worse at night,

there had been some unsteadiness of gait and the lumbar pimcture
showed an increased cell count of small mononuclears and a positive
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globulin, a paraliietic process was seriously- thought of and prepara-

tions were made to give antiluetic theraj)y. However, the Wasser-
mann test of the blood turned out to ]w negative, as did also the

Wassermann reaction in the C(M-ebr()spin.il fluid. On reviewing the

history, the mode of onset witli backache, hiccough and drowsiness,

followed by a little fever, acute encephalomyeUtis came to mind
as a probability-diagnosis, especially as other cases of the disease

w'ere being seen at about this time. It Avas remarkable, however,

that there was no paralysis of the eye muscles, with the exception

of a sluggish right pupil, and no involvement of tlie other cerebral

nerves. The hiccough suggested an irritation in the region of the

phrenic in the cervical enlargement of the spinal cord. The weak-
ness of the aljdominal muscles and the temporary disturbance of

coordination suggested a possible involvement of the cerebellum or

of its connections.

A final consideration of the case leads us to think that there must
have been a widespread invoh'ement of the central nervous system

and its coverings in this instance, with predominant involvement

of the spinal meninges and of the spinal nerve roots. The drowsiness

points probably to the telencephalon, the sluggish right pupil to

the mesencephalon, the weakness of the abdominal muscles and
the incocirdination to the cerebellum and its ])eduncles, the hiccough

to the nucleus of origin of the ])hrenic in the cer\'ical enlargement of

the spinal cord and the severe segmental pains to the meninges and
to the posterior roots of the spinal nerves. We therefore made a

final diagnosis of meningo-radiculo-myelo-encephalitis in this case.

The recovery of the patient supports the view.

Case VII.—Colored female, aged thirty-three years; married.

Complaint. "Misery in eyes and head."

Anamnesis: FamUy Ilistorj/. Mother died at forty of heart

trouble.

Personal Ilistori/. Never seriously ill; none of the exanthemata.

Occasional headache. Did not have influenza and has hafl no

colds recently. Does not use stimulants. Eight children; fi\'e

living; no miscarriages. Best weight, 105 pounds, one year ago.

^Yeight on admission 90 pounds (stripped).

Present Illness. One week ago, while working, the patient sud-

denly felt "dizzy." Then she "saw double." The dizziness passed

off; but she has continued to see double. Since then she has had
frequent headaches, which are relieved by lying do^nl. Three days

after the onset of this illness she noticed a sensation of "grit in her

eyes," which has persisted. She has felt weaker than usual and her

appetite is poor; otherwise she feels normal, except for her eyes and
head. She has not gone to bed in the day-tune except to get relief

from the headache. She has felt drows\' but the drowsiness has not

prevented her from working. She felt sleepy while talking, but only
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Ilarrop and Dr.

Patient has dis-

once fell asleep during conversation. She has had some difficulty

in swallowing, and notices that food sticks in her right cheek. Tem-
perature, 99°; pulse-rate 100. Respirations 20. Blood-pressure:

126 systolic, 88 diastolic.

Physical Examinations (Dr. Bloomfield, Dr.

Hermann) {Suiamary). Eighth day of disease,

tinctly mask-like expression. No disturbance of smell nor of vision.
( 'omplains of diplopia, the two images being very close together.

No obvious strabisnuis. There is a distinct sluggishness and
uncertainty in the movements of all the eye muscles. The bulbs

can be moved pretty well, however, medialward and downward.
There is very little u])ward movement and slow, incomplete lateral

movement. Distinct incoordination of bulbs on looking to the side.

Pupils are equal. Distinct weakness of the motor branch of the

fifth nerve. Slight facial asymmetry and drooping of the right eyelid.

Facial movements seem a little weaker on the left side than on the

right. Hearing is normal. No sign of bulbar involvement. Xo
stiffness of neck.

Kernig negative. Strength of arms and legs good and equal.

Reflexes normal except right knee-kick is a little more active than

the left. There is sweating about the mouth and nose, largely con-

fined to the right side. Eye-grounds normal. Impression: lethargic

encephalitis.

Laboratory Ucporis.
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u week previous to exaiiiination. Visual fields sliow concentric con-

traction (rough determination). Extra-ocular movements limited

laterally both to left and right. Normal in other directions, but

slow and jerky. Xo spontaneous internal strabismus, but medial

rectus lags on right side when looking far to left.

Nystagmus when looking to the right. Marked lacrimation.

No exophthalmos. Shght ptosis of right eyelid. ^Muscle strength

of Hds equal, but poor. Ophthahiioscopic examination negative.

Jaw muscles ratlier weak on both sides. Patient ^^Tinkles brow,

whistles, etc., quite well. There is a .sHght flattening of the naso-

labial fold on the right. Gait is slow, but otherwise normal.

Electrical Tests. Branches of the facial nerve respond normally

to faradic stimulation on the right side. On the left side all branches

respond, but require a stronger current. The orbicularis oris reacts

to direct stimulation, much better on the right than on the left.

On both sides the orbicularis oris contracts, with a quick sharp

contraction to galvanic stimulation.

Neurologist''s Report (Dr. PI. ]\I. Thomas). Patient has a peculiar

set facies. There is still marked weakness of upward and downward
movements of eyelids and eyeballs. Accommodation probably

paralyzed. Masseters still sensitive. Otherwise conditions are

normal (April 2, 1919).

REARRAXGEMEXT OF DATA IX CASE VII.

Case VII.—Female, aged thirty-three years: married; eight

children, five living. No miscarriages.

Complaints. "^Misery in eyes and head."

Previous Infections. None.
Operations. None.
Respiratory System. Negative.

Circulatory System. Negative.

Blood System. Red blood cells, 0,328,000; white blood cells,

9120; hemoglobin, 77 per cent.; polymorphonuclear neutrophiles,

75 per cent.; polymor])honuclear eosinophiles, 1 per cent.; poly-

morphonuclear basophiles, per cent.; small mononuclears, 10 per

cent.; large mononuclears 7 per cent.; transitionals, O.o per cent.

(Second examination, April 25): Red blood cells, 0,512,000; white

blood cells, 9820; hemoglobin, 75 per cent. Differential Count:

neutrophiles, 70 per cent.; pohmorphonuclear eosinophiles, 1 per

cent.; polymorphonuclear basophiles, 1 per cent.; small mono-
nuclears, 13 per cent.; large mononuclears, 9 per cent.; transitionals,

0. Blood culture negative.

Digestive System. Negative.

Nervous System. Pupils regular and equal; react fairly to light

but sluggishly to accommodation. Accommodation paralysis.

Diplopia. Msual fields show concentric contraction. Limitation
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of extra-ociilar Jiioxcineiits to left Jiiid right. No spontaneous

internal strabismus, hut right eye fails to move adequately when
looking far to the left: Nystagnuis to right. Marked lacrimation.

Slight ptosis of right eyelid. Ophthahnoscopic examination negative.

Diagnosis. Encephalitis non-purulenta epidemica.

Discussion of Case VII. The onset in this case was entirely

typical with headache, dizziness, diplo])ia, burning or gritty sensa-

tion in the eyes, asthenia and drowsiness. The ophthalmoplegia

pointed to the midbrain (nucleus n. oculomotorii), the facial mask
to the globus pallidus, the lethargy to the cerebrum, the facial and
trigeminal paresis to the pons, and the headache to the meninges.

In colored people, we are always on the lookout for tuberculous and
for luetic meningitis, but the laboratory findings ruled both out.

The ]5atient made a good recovery.

Case VIII.—Female, aged fifty-two years, lieferred for diag-

nostic study, April 14, 1919, bv Dr. J. W. Preston, of Iloanoke,

Va.

Complaints. Loss of M'eight, depression, nervousness, and a little

fever every day.

Anamnesis:

FamUji History. Negative.

Personal Hisiori/. Never very strong; had a severe fall on her

abdomen at sixteen; suffered from peritonitis in 1892 and in 1900

had her appendix removed, one ovaryremoved and uterus suspended.

She has had anienorrhea for the past eighteen >'ears. The patient

says that she has always been energetic and very interested in any-

thing in which she is engaged. She has had domestic worries for

some years, and during tlie ])ast two years has gradually lost weight

and has suffered from indigestion, insomnia, depression and anxiety;

during this time, she once consulted a psychiatrist, who made a

diagnosis of " psychasthenia with unreality complex."

Present Illness. One month ago, while in Florida, she began

"to see double;" this diplopia was accompanied by nausea. She
went to bed for two or three weeks and every afternoon her tem-

])erature rose to 100°. During this time she was very drowsy; she

felt sure she "must be being doped," especially during one week.

Since then she has been unusually weak, has suffered from dyspnea
on exertion, has had timiitus in the left ear and has been a little

dizzy.

Physical E.vainination (Dr. Sydney Ji. Miller and Dr. Barker,

April 14, 1919). Patient is about ten pounds under ideal weight;

looks pale; external ocular movements seem normal; no diplopia

at present; left pupil a little larger than the right, but regular in

outline; pupils react to light and accommodation, somewhat slug-

gishly. Moderate arcus senilis. Nasal obstruction on the left.

Much dentistry; long liistory of pyorrhea; many suspicious teeth.
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Psychiatric Report (Dr. Adolf Meyer). "The examination of this

patient shows that she is under a very great strain, dependent

altogether on an adjustment of a problem which she has not personal

control of. The reaction became intensified during the wedding of

her daughter last August and the patient has since then, in February,

gone through a condition which suggests an abortive encephalitis,

but which was evidentl^^ closely connected with exacerbations of

the continual dread of the recurrence of the matters which upset

her so. There is no special difficulty of concentration or memory;
no fundamental and unshakable mood disturbance, and I feel

convinced that the removal of the cause for uneasiness through

radical treatment of the one more directly at the bottom of the con-

dition will yield a satisfactory and lasting result. I should urge a

rest period away from the existing cause."

Neurological Examination (Dr. Henry ]M. Thomas). Patient's

voice is normal. Pulse rather rapid; beats at 96. Blood-pressure,

110. Ophthalmological examination. Right optic nerve: Edges

are all distinct; physiological cup is not well marked; veins normal

in size; there is some pulsation in the central vein; arteries a little

tortuous; no marked sclerosis; retina, as far as seen, normal. Left

optic nerve: Temporal edge distinct; nasal edge can be made out;

is not so clearly seen; upper border is somewhat obscured; veins

are of normal size; arterial walls glistening; these are rather small

and have a tendency to obliterate the veins.

Pupils equal; react to light directly and consensually and contract

during accommodation.

^Movements of the eyeballs excellent to the right, left, up and

doA\n. Convergence normal.

Muscles of mastication act well and equally. They are not

particularly sensitive to pressure.

Jaw-jerk present, not exaggerated.

Sensation on face normal.

1^'acial muscles act well and symmetrically. Patient has no diffi-

culty in puckering lips and in whistling.

Hearing is acute in both ears.

Soft palate acts equally on the two sides, but not very actively.

Tongue is protruded straight; it is slightly tremulous.

Movements of the hands are coordinate. There is no noticeable

tremor. Muscular strength is what would be expected.

Biceps and triceps reflexes present and equal. No trouble in

recognizing objects placed in hand.

Station with feet together and eyes closed is quite steady.

Abdominal muscles act strongly. Abdominal reflexes are not

obtained.

Knee-heel test is done very well on both sides.

ArusculnT strength of legs is excellent.
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Knee-jerks present, equal, not exaggerated. Ankle-jerks present.

equal, not exaggerated.

Plantar stimulation gives plantar flexion.

Impression: "The patient's history interests me. She seems to

have had a xery mild attack of lethargic encephalitis. I could,

however, find no present evidence of any permanent defect. For
the rest, she is in a highly neurotic, depressed condition, due, I think,

to her family worries. She certainly needs an upbuilding treatment.
"

'

Dental Report. Roentgenographic review of the mouth shows

No. 9 the left superior central, No. 10 the left superior lateral, No. 1

1

the left superior canine to be periapically infected ; they are pulpless

teeth, well filled, but they should be extracted and the sockets

should be curetted. Replacement is possible on present denture.

Bridge "A" should be sectioned between the left inferior first molar

Xo. 19 and the left inferior second bicuspid Xo. 20. The left inferior

second molar X'o. 18, X'o. 23 the left inferior lateral, X^o. 24 and Xo.
25 the inferior centrals, X'o. 20 the right inferior lateral, X^o. 28 and
X'o. 29 the right inferior bicuspids, are periapically and gingivally

involved; they should be extracted and the sockets should be

curetted. Replacement is possible by removable denture. These
teeth could be active factors for focal infection. Those teeth allowed

to remain are very important for the retention of the denture and
for occlusion.

Gynecological Report (Dr. T. S. CuUen) . 'T do not find any marked
tenderness at any point in the abdomen, though she says there is a

slight feeling of soreness. The outlet is moderately relaxed; the

cervix is back; the body of the uterus is small but in perfect position;

it has probably been attached to the anterior abdominal wall. On
the left side, and apparently attached to the uterus, is a globular

mass about 3 cm. in diameter, which would correspond to a normal

ovary or to one that was just a little enlarged. I can find nothing

in the pelvis that will in any way account for the slight fever, and

there is nothing in the vagina or pelvis to warrant my suggesting

any operative procedure."

Ophthalmological Report (Dr. Hiram Woods). "The patient told

me about the moderate "elevation of temperature" dating back

some time, and of the presence of "pus in the urine," also of occa-

sional "attacks of burning in the eyes," and, about two months
ago, the occurrence of diplopia. This gradually wore off in the course

of a month and was accompanied, in its later stage, and followed,

by stupor; she says that " she slept for days like one dead." Shortly

after getting about her glasses were changed, the last ones being

twice the strength of the old. X^ow the new glasses are uncomfort-

able and the weaker ones are more satisfactory.

Examination revealed normal media and fundus; pupils of equal

size with normal reaction—possibly a little sluggish—but this is

not of much importance save as fitting in with my theory that she
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has had an fiici'])haHlis. She lias no luanilVst refrarliou crn^r and

only a ^•ery Httle liyperopia. It does not need eorrcction for distant

vision. Omitting the old " burning" and the moderate fever, both of

which may be due to some focal infection, the recent history of

diplopia, the temporary decrease in accommodation and the stupor

correspond (juite closely with what I have seen in some cases of

encephalitis recently. The double vision is due to insufficiency of

the lateral recti, and, I think, especially of the left. I lent her

glasses from my trial case, correcting her presbyopia."

Nose and Throat Examination (Dr. H. C. Davis). Examination

negative except for deviated septum and oral sepsis.

REARRANGEMENT OF THE DATA IN CASE VIII.

Chief Complaints. Loss in weight; nervousness; fever daily.

Infections. "Peritonitis," 1892.

Operations. Traumata. Severe fall on abdomen at sixteen; one

ovary and part of other removed in 1900; also appendix removed

and uterus suspended; 1895 D. and C.

Respiratory System. Left nasal obstruction; lungs, 0. Deviated

septum. Koentgen rays: paranasals 0. Lungs: Old tuberculosis

in right upper; no signs of activity now.

Circulatory System. Dyspnea and palpitation at times; pulse, 84;

heart, negative; blood-pressure, y^.
Blood and Hematopoietic System, lied blood cells, 5,408,000;

hemoglobin, 97; white blood cells, 17,000; Wassermann, 0; poly-

morphonuclear neutrophiles, 70.4; polymorphonuclear eosinophiles,

0.4; small mononuclears, 22.8.

Digestive System. Free H( 1, .32; total acidity, 45; occult blood, 0;

stool, 0. Pyorrhea; bowels regular; two years ago indigestion began;

heavy feeling; suspicious teeth; slight diffuse abdominal tenderness.

Ivoentgen rays: Sluggish gastro-intestinal tract.

Dental. Ten teeth to extract. Pyorrhea.

Urine and. Urogenital System. Trine: specific gravity, 1014,

1004; alb., 0; sugar, 0; cyl., 0; white blood cells, few; red blood

cells, 0.

Menojiause, seventeen years ago; pyuria once; nocturia, 2 to 3.

(lynecologist: (ilobular mass on left; probahly ovary attached

to uterus.

Nervous System and Sense Organs. Trouble in left Eustachian

tube for one year; family worries for years; some time ago consulted

psychiatrist; evidently "])sychasthenic state, with mu'eality com-

plex"; few weeks ago, double vision, \ery drowsy, afternoon fe\'er; in

bed two to three weeks; left tinnitus for three months; left hi]>pus;

slight anisocoria; active pu])ils; moderate arcus; trenmlous tongue;

alulominal reflexes absent.
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()j)hth(thiuil()ij'i>:t: Sliglit liy]KToi)i;t ami iiresbyopia; e\i(leritly has

had encephalitis; ordered reading glasses.

Psiivhiatrist: Under great strain; exidently recent al)()rti\e

encephalitis.

Neurologist: Xervoiis condition; evidently has had mild lethargic

encephalitis.

Mcfdholisui and Endocrine Si/stem. P^ever since September, 1918;

undernutrition S to 10 pounds; tremor; roentgenogram of sella

negative.

Course. The patient entered a nursing home, where she had the

ten infected teeth extracted and the pyorrhea treated, and where

she received general upbuilding treatment and psychotherapy.

After the extraction there was for a time a rather marked anemia.

The blood examination on May 1('>, 1919, showed:

Red blood cells 3,600,000

Hemofilobin 70.0 per cent.

White blood cells 3000
Polymorphonu.clear iicLitrophiles 72.4 per cent.

Polymorphonuclear eo.sinophiles 1.2 per cent.

Small mononuclears 18.0

Large mononuclears and transitionals 8.4

There was slight anisocytosis; the platelets were reduced.

Though the patient was very psychasthenic during her stay, she

unproved steadily and has gone to a cool place to spend the simmier.

Diagnosis. 1. Convalescence from mild epidemic encephalitis.

2. Oral sepsis: ten teeth to extract; pyorrhea to treat.

3. Psychasthenic state.

4. Refraction error.

5. Moderate undernutrition.

])iscussion of Case ] III.—The diplopia, the abducens paresis,

the anisocoria, the stupor and the low grade of fever, followed by
asthenia and by an exacerbation of a long-standing psychasthenic

state led us to the diagnosis of a mild encephalitis, especially as

the symptoms appeared at a time when encephalitis was epidemic.

Unfortunately, owing to the protest of the patient, no examination

of the cerebrospinal fluid was made in this case. The oral sepsis,

the psychasthenic state, the undernutrition, and the secondary

anemia were more important as therapeutic indications than the

mild encephalitis.

(7'o be concluded)
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CONCERNING SPINAL CORD TUMORS AND THEIR SURGICAL
TREATMENT.'

By CiiARLKs A. Elsheiu;, M.D.,
NEW YORK.

Fjuoquency and Level. S})injil tumors occur most oftcu out-

side of tl)(> cord, 'i'hey originate either from the cord itself, from tlie

s])inul membrane or from the soft tissues surr()un(Hng tlie (hu'a. Of
()7 s])inal tumors oi)erated upon by the writer, 49, or ahnost three-

fourths, were extramcduUary, and 18, or one-fourth, were intra-

medulhiry. In 42, or 02 per cent., of tlie cas(>s the new growth
occuri'ed inside of the dura rnatcr.
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fifth cervical and the third dorsal and in 21 between the ninth (hjrsal

and first lumbar segments; in 11 between the lower end of the spinal

cord and the roots of the cauda equina. The extramedullary

growths occurred with about equal frequency at the cervicodorsal

and dorsilumbar le^'els, while intramedullary- tumors were met with

twice as often in the cervicodorsal as in the lower levels of the cord.

1.—Siiinul forcl tumor (fil)roni.i) on the posterior surface of the cord near the

median hne.

The Helations of the Tumor to ihe vSpinal Coud and to its

vSurroundings. Tumors are most frequently met w'ith on the

posterior aspect of the spinal cord. They often lie in or near the

median line over the origins of the posterior spinal nerve roots; they

may develop more to one side of the cord behind the roots of that

side (Figs. 1, 2 and 3).

As the dentate ligament marks the boundary between the anterior

and posterior halves of the cord, any tumor that develops behind the

dentate ligament must be considered as lying on the dorsal aspect

of the cord. Some growths develop in front of the posterior roots,
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Fig. 2.—Mrs. G. Intradural dermoid cyst lying on the posterior surface of the

upper cervical cord and projecting into the posterior crania! fossa.

Yu;. 3.—F. G. F-xtramedullarv tumor Ivinir behind a posterior spinal root on the
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hut bciiind the dentate ligament, and these stretch the posterior

roots as they enlarge (Fig. 4j. These growths are most liable to

cause se^'ere root pains from the beginning of the s\Tnptonis. In a

patient with a suspected spinal cord timior, unilateral root pains,

followed b>- cord s\Tnptoms, for a long time referable to that side of

the cord, justify the probable diagnosis of a cord tumor which has

developed under one or more posterior spinal roots.

Fig. 4.—ExtrameciuUary tumor lying in front of a posterior spinal root.

If these patients are seen in a relatively early stage of their spinal

cord s^Tnptoms a t^'pical Brown-Sec^uard syndrome may be observed.

While an indication of a Brown-Sequard picture—more motor
disturbances on the same side and more marked loss of sensation on
the opposite side—is seen in all but the advanced stages of the

disease a topical Brown-Sequard syndrome is most liable to occur

in these extramedullary growths which develop posterolaterally

between the dentate ligament and the posterior spinal nerve roots.

These tiunors develop either from the pia arachnoid covering of a

posterior spinal root or from the general pia or arachnoid. Un-
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doubtedly they often increase in size very slowly, so that many
months and perhaps years may elapse before they have grown

snfficiently to compress the spinal cord.

The dentate ligament probably offers considerable resistance to

the forward enlargement of the new growth, and the nerve roots

may be so tightly stretched over the latter that they have to be divid-

ed by the surgeon before the tumor can be removed. These lateral

growths are liable to push the spinal cord markedly to the opposite

side of the spinal canal.

Fig. -Extrainediillary tumor l>-iiu-' "u the anlciulalcral

front of a slij) of the dentate ligament.

irfacc of the cord in

Of the 31 extramedullary (intradural) tumors of our series above
the level of the cauda equina, 24, or 77 per cent., lay either on the

posterior surface of the cord or posterolaterally, and 14 of the 18

cases of intramedullary tumor seemed to occupy more especially the

posterior parts of the spinal cord.

In 7 patients with extramedullary tumors (33 per cent.) the growth
was found either anterior or ant(n'olateral to the cord. Here again

the tumors may develoj) either in front of the spinal cord and the

anterior s])inal roots or anterolaterally between the anterior roots

and the anterior surface of the dentate ligament. When these
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growths are exposed by the surgeon they are usually found to be
covered, on their posterior surface, by the dentate Hgament or one
of its shps. Usually, one of the attachments of the ligament to

the inner surface of the dura has to be divided and the ligament

has to be retracted before the tumor can be sufficiently exposed for

its removal (Figs. 5 and 6).

These anterolateral growths only rarely begin with root pains;

their course is often a painless one and it is frequently difficult to

differentiate them from intramedullarv growths.

Fig. 6.—Exposure of a tumor lying in front of the spinal cord by traction on a

slip of the dentate ligament. (Note that the growth is an extension of an extradural

tumor.)

It is often impossible to decide upon the part from which an

extramedullary tumor has originated. If a growth is attached only

to the inner surface of the dura it has very probably originated from

that membrane. Likewise, if the tumor is not adherent to the dura

and does not involve any nerve root it must be derived either from

the arachnoid or pia mater ; in this connection it is well to remember

that tumors which arise from the pia are much more closely adherent

to the cord than arachnoid new growths.

If the tumor is found to be adherent to several of these structures

its origin cannot be determined with certainty. It is sometimes very
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difficult to differentiate between a subpial or septal newgrowth and
a true intramedullary one. These septal and subpial tumors may be

surrounded on all sides by cord tissue, and for their removal an inci-

sion into the cord may be required. It may very well be possible

that some of the growths we have described as intramedullary

were really examples of septal or subpial tumors which had grown
into and become buried, as it were, in the tissue of the cord.

Injury to the Cord by a Tumor in its Proximity. Every
expanding lesion within the spinal canal will, sooner or later, exert

pressure upon the spinal cord, })ut the amount of com])ression is not

directly proportionate to the size of the growtli or its diu'ation.

Large tumors are more liable to be of softer consistency' than small

ones, and it is the small, hard tumors that cause, in many instances,

early severe damage to the cord structure.

It is often impossible to determine from the ap]:)earance of the cord

at the time of the operation how great the actual damage has been.

Nor can deductions be drawn from the s\inptoms and signs which
the patient presents. If a flaccid paraplegia with loss of all reflexes

is present, or if such a condition has existed for a considerable period,

it is very probable that the cord lesion is an irremediable one. This

does not mean, of course, that there ma>' not be some return of power
and of reflexes after the removal of the tumor, but the chances for

an amount of improvement that will be functionally valuable for

the patient are very slight. The majority of these patients with

advanced signs of cord compression, however, have a spastic paral-

ysis Avhich is either a paraplegia in flexion or in extension. Some
of the patients, even after years of spastic paraplegia, begin to

improve after the removal of the tumor and may reco^'er a very

satisfactory amount of power; others never improve enough to gain

even a small amount of control of their limbs. When the tinnor is

in the cervicodorsal region the improvement of the upper extremities

may be very marked while that of the lower limbs ma>' be \ery

slight.

The linnbosacral cord is very vulnerable as far as the centers for

the bladder and rectum are concerned, and loss of control of urine

and feces may persist even after the disii])pea,rancc of all other

s;VTnptoms.

From tlie appearance of the cord at the time of tiie operation no

(jouclusions can })e drawn regarding the amount of improvement
that can occur. As it is always inadvisable to hundle or even touch

a ])art of the cord that has been subjected to pressure for a long time

the operator can seldom determine the exact condition of the affected

cord. It is quite astonishing, howe\er, how great an improvement

may occur in a cord that appears at operation, to be flattened to a

thin tape size. As I have already stated, much greater improve-

ment may be expected in a flattened cord than in one in which

there is a deep depression from a small hard tumor (Figs. 7 and S).
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Fig. 7.—E. S. Dural endothelioma which has markedly flattened the cord.
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It is never possible to say what improvement will follow the
removal of a localized intramedullary growth by the method of

"extrusion." AVe have seen some excellent recoveries but have had
many disappointments. The majority of intramedullary tumors
are infiltrating in character anrl the destruction of cord tissue is

usually extensive.

What has been said of the tumors that compress the sjjinal cord
holds true, in a general wa\-, for those that develop between the
roots of the rnuda equina. As the lower end of the spinal canal is

Fig. 9.—Mrs. R. Small tuinoi ci 1 1 left roots of the Cauda equina, compressins
the conus.

relatively large tlie tmnor must have attained a considerable size

before all of the caudal roots are affected. The most frequent form

of newgrowth in the caudal region is one which is soft, and which

attains a very large size, and is usually firmly adherent to the

different nerve roots. To entirely remove these large growths

would require the resection of a number of the nerve roots, which

is, of course, not permissible or an amount of handling of the roots

which would be tantamount to their destruction. Small tumors

between the roots of the cauda equina are relatively rare (Fig. 9)

and the injury' to the nerves can be fully recovered from. It is
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remarkable, however, how little sensory disturbance may be caused

by the large tumors which so often fill up the entire lower end of

the spinal canal and envelop each and all of the nerves of the cauda
equina.

Concerning Diagnosis. The diagnosis of an extramedullar>-

spinal cord tumor, when the symptoms and signs are well marked,
is, in the majority of instances, comparatively easy for those expe-

rienced in this field, and most of the patients were sent to us, for

surgical interference, with the diagnosis of "cord tumor" already

made. The most frequent difficulty experienced was to distinguish

between true spinal cord neoplasm and malignant vertebral disease,

because malignant disease of the bone may be slow in its develop-

ment, the onset of the spinal symptoms gradual and the roentgen-

ray picture negative. The diagnosis is not difficult if there is a

history of primary disease in some other part of the body; but in

the cases of primary vertebral disease or at least a disease of the

vertebrse in which no primary lesion in an>' other part of the body
can be discovered, the diagnosis is often difficult.

The back of every patient in whom a spinal tumor is suspected

should be carefully examined. In patients who are unable to sit

up and who have to be turned on the side, we have sometimes found

a small swelling to one or the other side of the ^'e^tebral spines only

after repeated examinations.

Although the spinal cord s^Tiiptoms which occur with malignant

disease of the neighboring bones are usually sudden in their onset

and progress within a few days to a complete flaccid paraplegia,

the symptoms may develop more gradually. In these patients the

differential diagnosis may be difficult, ^^'e do not know, in many
of the cases, whether the spinal s\TQptoms are due to a toxic or

circulatory softening of the cord, because in not a few instances

the malignant growth has not made any direct pressure upon the

spinal cord.

The diagnosis of "spinal cord tumor" was made more and more
early as we gained greater experience with these cases. ]Man>-

patients had to be watched for months or years before the diagnosis

could be made, for a neuralgia has no significance so far as the spinal

cord is concerned until some symptoms referable to the spinal cord

have appeared. Many of our patients had been, of course, treated

for neuralgias or for vertebral diseases for considerable periods,

and some had been operated upon for suspected intra-abdominal

conditions before the cord sjiuptoms had become manifest.

The diagnosis of "intramedullary tumor'' is more difficult, and

in many of the patients upon whom a laminectomy for intra-

medullary disease was performed by us we were uncertain as to

whether the disease within the substance of the cord was neoplastic

or degenerative.

Of the 67 patients in oiu- series the diagnosis of tumor was made or
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siisijcctcd (>n liijics; in the 7 otlici' piiticiits ;i tunior was coiisidcrt'd

one of the ])ossihiHties. In order to obtain a. fair idea of tlic diai^-

nostic possibilities, liowever, all of the o])erated ]iatients should be

mentioned in whom a, tumor was considered either certain, probable

or possible. In all there were lOo })atients in this category. In 70

l)atients the diaunosis of tumor was made or considered probable

and in (50 of the i)atients a tumor was found at the operation. In

3o patients a timior was considered possible but not probable; in

only 7 of these was a tumor found at operation, and 5 of the 7

patients had an irremovable intramedullary- growth. The 28

patients in whom a tumor could not be excluded and in whom an

exploratory operation was performtnl, suffered from on.e of the

following conditions: malignant disease of the s})ine, i)aehymenin-

gitis, adhesi\"e arachnitis, neuritis of the cauda equina, nuiltiple

sclerosis, gliosis, funicular myelitis, abnormal spinal vessels with

intramedullary disease. Thus it will be seen that, in our exj)erienee,

the diagnosis of "spinal cord tumor" was made correctly in the

majority of the ])atients ((iO out of 70 cases). When the diagnosis

could not be made but a neoplasm was considered possible, though

not probable, tliere was no tumor in most of the ])atients CIS out of

.')0 eases).

In the majority' of instances the tuuior was found at or near the

sus])ected level. Table II shows that in all but three of the patients

the tmnor was found either at the sus])ected level or n<t more than

three segments higher or lower than had been diagnosticated. In

all of these })atient the growth was ex])osed after the removal of

several additional vertebral arches.
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jiiid ill l)(itli instances I remoxcd tlic (luiior from llir lower c("i"\ic;tl

region at a. second operation.

TiiK SdRC.K'Ai, 'rRf:AT.MEKT. II' ail e\t raiiiedullaix tiiiiior has

been exposed by laminectomy and incision of the dura its removal

does not, in most instances, present any technical difficulties. If

the growth lies on the posterior surface of the cord and is not adher-

ent to that structure it can often be "pickefl out" of the spinal canal

with the di^'ision of perhaps only a few fine adhesions. If, on the

other hand, it lies under a nerve root or in front of the dentate

ligament t)r the cord itself the manipulations must be very carefully

accomplished. It is always inachisable to attempt to pull out a

tumor from imder a Jler^'e root, as such a procedure might cause

serious injury to the cord. P2ither the nerve root or roots must be

carefully raised and ])ulled ai)art by fine strabismus hooks, or if

sufficient room cannot be gained the roots must be divided.

Similarly the surgeon should never attempt to pull out a tumor
from under a slip of the dentate ligament. The slip should be

divided and retracted in order to expose the newgrowth. ^Yhen a

timior is to be remo\'ed from in front of the cord the following pro-

cedures are of value: By the division of one or two slips of the

dentate ligament and of one posterior nerve root (if necessary) the

cord can be pulled well to one side. This should be done with

forceps which grasj) the slips of the dentate ligament which have

been divided and not l)y direct ])ressure upon the cord. The
operator should never make the attempt to pull the cord to one

side by means of traction on one or more nerve roots. A pull on

a nerve root sufficient to (h'aw the cord to one side is almost certain

to injure the cord itself.

Another important fletail in the exposure and removal of tumors

which lie in front of the cord is to remove much more of the laminje

on one or other side, so that the access to the front of the cord from

that side is made more direct.

If the neoplasm is found to be closely adherent to the cord the

greatest possible gentleness should be used in separating it from

that structure. Tumors Mhich have originated from the pia mater

on the cord are sometimes so firmly adherent that in their removal

a small layer of cord tissues would, come away with the growth.

If the adhesion is a very firm one it is preferable to leave behind a

small piece of the capsule of the growth.

If the neoplasm is not found at the exposed level a careful search

must be made for it. The appearance of the veins on the posterior

surface of the cord is very characteristic when there is an obstruction

to the return flow of blood at a higher level. In addition a probe

should be carefully passed upward and downward on the posterior

and anterior aspects of the cord. An elastic resistance is often felt

when the end of the probe impinges upon a tumor higher up or

lower down than the exposed area. Mistakes may, however, occur
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when the end of the probe is caught in a nerve root, in an adliesion

between the arachnoid and the dura or is obstructed by a swollen

cord or one of the normal curves of the vertebral column. If there

is no escape of cerebrospinal fluid from above and such an elastic

resistance to the progress of the probe is encoiuitered, especially if

there is a venous congestion of the cord, a tumor at a higher level

than that exposed is very probable.

Operative Results. In order to obtain an adequate idea of

end-results a careful study of each case is necessary. Many of our

patients have recovered completely and have remained well, others

have retained symptoms that were more or less disturbing to them;

still others have remained subjectively well, although examination

showed that some neurological abnormalities had persisted. Then
there were the patients in whom, on account of long duration of the

disease or of advanced cord compression, little or no improvement
followed the removal of the tumor. Finally there was the group in

which removal of the growth could not be accomplished. Some of

these patients have been much relieved by the decompressive effect of

the operation, while most of them were of course not improved.

We have been able to "follow up" a large number of our patients

and shall, in the near future, report in detail on our "end-results."

In this paper I shall speak only of operative results as summarized
in the following table:

table III.

Tumor Tumor
No. of Tumor partly not re- Per

Relation of tumor to cord. cases, removed removed, moved. Deaths. Recovery, cent.

Extramedullary 31 31 - - 2 2'.) =94
Cauda equina 11 1 S 2 2 9 =82
Extradural 7 3 1 3 1 V> =80
Intramedullary IS 4 2 12 2 Ki =89

Totals 67 39 IT l7 ~7 GO =90

Many physicians still believe that the operation of laminectomy

is a ver\' dangerous one, but the statistics of those who have had
experience in this special field show that the danger of a spinal

operation is not very great. Thus of the last 200 laminectomies

performed by the writer, 12 cases ended fatally, a mortality rate of

G per cent. The mortality of the operation of laminectomy and

removal of a spinal cord tumor should not be large. Of 07 patients

in our series, 7, or 10.4 per cent., died after the operative inter-

ference; in the operations for extramedullary tumors there was a

mortality of 6 per cent.

Two patients with extramedullary cord tumors died four days

after the removal of the tumor; an old diabetic (sugar-free before

the operation) died on the fourth day in diabetic coma; the other

patient was a very stout woman, aged sixty-four years, who suc-

cumbed to an ether pnemnonia on the fourth day after the operation.

Two patients with tumors of the comis and cauda et^uina died, one
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of them five days after operation from necrosis of the wound and
sepsis, the other four days after the surgical interference in coma
with a hemorrhagic nephritis. The fifth patient vras a child of

four years, with a large extradural sarcoma which was found to be

an extension of a large malignant growth of the right chest. The
patient died in shock twenty-four hours after the removal of the

growth in the spinal canal. The sixth and seventh patients had
high cervical intramedullary tumors. One patient had an intra-

medullary infiltrating glioma in the upper cervical cord that was
an extension downward of a tumor in the posterior cranial fossa.

The growth could not be removed and death occurred on the third

day from respiratory paralysis. The other patient was a woman
with respiratory and cardiac s^Tnptoms from a localized intra-

medullary tumor of the third to fifth cervical segments. This was
one of our earliest cases, and after incision of the cord I removed the

tumor at the first operation. The patient died from respiratory

paralysis two hours after the operation.

A study of these fatalities will show that we have operated upon
some patients in whom surgical interference should have been re-

fused; they were operated upon in the beginning of our experience

with spinal surgery. It was certainly hopeless to attempt to remove
an infiltrating growth, such as in Case VI, or to remove in one stage

an intramedullary tumor, as in Case MI. The child with an

extension into the spinal canal of a newgrowth in the thorax should

not have been operated upon.

The above facts are stated, not with the object of explaining away
the mortality rate of 10 per cent, in our operations for spinal cord

timiors, but to show that the fatalities after these operations, if the

cases are properly selected, should be no larger than 6 per cent. In

the future still better results should be obtained.

BRACHIAL BIRTH PALSY: A PSEUDOPARALYSIS OF
SHOULDER-JOINT ORIGIN.^

By T. Turner Thomas, ]\I,D.,

PHILADELPHIA.

General Considerations.

In 1907 in an adult case of traumatic brachial paralysis with

ankylosis of the shoulder-joint following an injury about a year

and a half before, })reaking up of the ankylosis under ether and
the use of forced exercises by the patient resulted in about three

months in the return of normal power to the whole limb which

^ Read before the College of Physicians of Philadelphia, October 1, 1919.
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has remained unimpaired since. This has been followed by many
similar eases of varying grades of severity, in most of which forced

exercises without a preliminary breaking up of the ankylosis under

ether sufficed to restore the normal motion to the shoulder and
power to the limb. The treatment was so simple and the paralysis

usually so fleeting that records were kept of only a small number
of special cases. In U)()9, in a more severe type of Traumatic

l>rachial paralysis, with flail shoulder-)\>int in an adult, trans-

ferred to me at the Philadelphia General IIosi)ital from the service

of Dr. J. Chalmers Da Costa, by operation the normal shoulder-

joint firmness was restored and by forced exercises the operative

stiffness or ankylosis afterward removed. In about four months
the patient had a normal arm and has had it since. I have now
had 18 similar cases; 12 have been opei-ated on. In !) the

paralysis disappeared and in 2 more it is disappearing. In one

case death from lung in\'oh'ement occurred too early to permit

reco\'ery from the paralysis. In 1910, in a boy, aged seven and a

half years, with a brachial birth palsy, I found a hitherto undis-

covered posterior shoulder subluxation of the same side. A com-
])lete parah'sis at birth had practically disappeared, a considerable

\\rist-drop remaining, but the limb was much shortened and

crijjpled from the persistence of the old shoulder-joint displace-

ment. Operative reduction of the dislocation was not completely

successful, but the wrist-drop was much improved as well as the

function of the whole limb. This was the first time this o})erati()n

had been done for this condition, but it has already become the

prevailing operative treatment for it. I have now had 44 cases of

brachial birth palsy and am satisfied that these as well as the above

adult cases have been pseudopalsies, due to inclusion of the brachial

nerves in an axillary inilannnation, conseciuent upon an injured

shoulder-joint and not true {niralyses from injuries of the brachial

plexus, "^rhose interested will find a summarized discussion of

this whole subject with the associated literature in the Journal of

the American Medical Associaiion, 1914, ii, 1018. It is not intended

here to infer that the paralysis is not real and extensive and that

the n(n"vt>s are not in\'oh-e(l, but mer(>ly that the paralysis is a

l)seu(lo])aralysis in the sense that it is only temj)orary in the great

majority of cases. An explanation of the tem})orary nerve involve-

ment is offered, but even this is not insisted on. It is merel\' su])-

ported until somebody (>lse ofi'ers a better explanation. \\'hat is

insisted on, however, is that the ])rimary and essential cause of the

trouble in most cases is in the shoulder-joint, and that when that

is removed early enough we need not be much concerned about

the paralysis. That will then take care of itself. What we need

most in the obstetrical cases is skilful attention to the shoulder

at birth by the accoucheur, but w(> are prol)abh' a long way from

this now.
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It is manifestly impossible for this new and radical view to

make headway without controversy against the universally

accepted contrary theory, that of injury to the brachial i)lexus.

The recent work of J. J. Thomas and J. W. Sever, in sup})ort of

the plexus theory, directh' challenges the shoulder-joint origin.

They published the results of their work in three papers, all cover-

ing essentially the same ground, to which I shall refer when neces-

sary, for the sake of brevity, as the orthopedic,^ ])ediatric- and
neurological^ papers. The object of their work is seen in the

following (pediatric): "Up to within a year or so most of us

were reasonably content to accept the theory that the paralysis

in these (obstetrical) cases was due to a stretching or tearing of

some of the roots of the brachial plexus, due to a forcil)le separation

of the head and shoulders during labor. Other theories huxe been

discussed and have been given some credence, but recently a new
one has appeared. It seems that it is about time for us to take

account of stock and see which of these various ideas which have

been advanced are reasonable and })ased on pathological findings.

and clinical facts." Their essential conclusion is as follows:

"There is no e^idence from our experimental work or clinical

obser^•ations to support the theories of Lange and T. Tiu'ner

Thomas that the primary cause of obstetrical paralysis lies in an

injury of the capsule of the shoulder or dislocation, with secondary-

damage to the nerve trunks.""* They admit that a few cases of

shoulder-joint origin may simulate obstetrical paralyses, but claim

that these are readily distinguishable.

When it was decided that I would assimie the res])onsibiIity of

opposing the then universally accepted plexus rupture theory and

attempt to substitute a shoulder-joint origin, there was no reason

to suspect it would soon be necessary to maintain priority for this

view. In this connection it now becomes necessary to point out a

certain confusion of facts, particularly in the papers signed by
Sever alone. I am credited with only one paper, and this is gi^•cn

two dates of publication, 1913 and 1914. Lange's single paper is

credited to 1912 and 1913. Notwithstanding these dates, Sever

says: " T. T. Thomas has fallen back on the old Lange theory that

the injury to the plexus is secondary to an injury to the joint

capsule at birth and that the paralysis is due to an exudate which

surrounds and compresses the plexus." In the neurological pai)er,

signed by Thomas and Se\'er, I am credited with six papers and am
here given credit for priority over Lange by two years, my first

paper being dated 1910 (it was read in 1910) and Lange's 1912,

and yet the following statement appears in this paper: "T.

'Sever: Am. Jour. Orthop. Surg., 1916, xiv. No. S.

2 .Sever: Am. Jour. Dis. Child., 1916, xii, 541.
' Thomas and Sever: .Tour. Nerv. and Ment. Di.s., 1916, xliv, 2S9.

•• Thomas and Sever: Jour. Ani-. Med, Assn., 1910, i, 200.



210 THOIVIAS: BRACHIAL BIRTH PALSY

Turner Thomas was, perhaps, the first advocate of this theory in

this country." I would state the facts as follows: The first

mention in the literatvu'e of the shoulder-joint origin of traumatic

brachial paralyses in adults and in children at birth and the first

suggestion that the basic primary lesion was a laceration of the

joint capsule appeared in my paper of the January, 1911, issue of

the Annals of Surgeri/, while this is my sixth ])aper on the subject.

Lange's first and only paper on obstetrical paralysis appeared in

the latter part of June, 1912.

The few writers who have taken up the Ivlumpke,^ lower arm,

t\T3e of traumatic brachial paralysis in support of the Duchenne-
Erb, upper arm, t\^e have added to the difficulties in the solution

of an already troublesome problem. There is distinct evidence

that most of them have not studied Klumpke's paper. The
general tendency has been to avoid this phase of the subject, and
with good reason. INIadame Klumpke did not report any personal

experience with obstetrical paralysis, but referred to two cases

reported by Seeligmiiller. Her paper was based on one personal

adult case of total, flaccid, Ijrachial paralysis of motion and sensa-

tion together with a collection of similar cases from the literature.

A sharp distinction should be made between this and the Duchenne-

Erb tj^pe of paralysis. Klumpke saw the dift'erence wdiich must
impress anyone who will study the two groups of cases. In the

Duchenne-Erb there is essentially no disturbance of sensation,

although all cords of the brachial plexus are mixed motor and
sensory nerves; the paralysis of motion gradually disappears com-

pletely except occasionally for some atrophy and weakness, due to

a severe restriction of motion at the shoulder-joint, sometimes at

the elbow ; and there is a ]jractically constant but varying grade of

such joint ankylosis. Klumpke's case was an adult and the cases

she collected from the literature like it were adults. Note how the

condition she found in her own case differs from that found in

the Duchenne-Erb type: Sensation is completely and permanently

lost except for some variation in its upper limiting border; the

paralysis of motion is likewise complete and permanent; and there

is no report of ankylosis at the shoulder. The Duchenne-Erb is a

temporary or pseudoparalysis, the Klumpke a permanent or true

paralysis. Klumpke's chief interest and study was in connection

with oculomotor phenomena, particularly inequality of the pupils,

and it was because of similar phenomena in Seeligmiiller's two

cases that she included them with her adult cases. Inequality of

the pupils has not been reported often in connection with obstetrical

])ar;ilysis and not with much positiveness and detail when it has

been. I cannot say that it has attracted my attention in any of

my cases. I have observed as>Tnmetry of the face but have attrib-

'' Rev. (le nu'd., 188.5, v, 591 .ami 739.
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uted it to a sympathetic or associated atrophy on the side of the

brachial paralysis, I have seen the same side of the chest much
atrophied as well as the face.

The fact that in the great majority of obstetrical paralyses the

paralysis gradually disap])ears until it cannot be recognized explains

why reports of the condition in adults are so rare. I have never

seen such a report, but I have seen two cases of rather a severe

grade in adults. One was an orthopedic surgeon who very kindly

called on me and gave me the privilege of examining the arm. He
had a posterior subluxation of the shoulder-joint, a marked bending
downward and forward of the acromion, which was shown well by
the roentgen ray, and still had a considerable limitation of move-
ment in this joint. He said the condition had been much more
severe in his younger years, but there was at the time I saw him
no evidence of paralysis. In addition to the absence of paralysis

he furnished another good reason why we do not recognize the

condition in adults. He could not afford to permit his present

and prospective patients to know that he was crippled and unable

to help himself. He added, also, that, so far as he knew, none

of his patients or colleagues ever suspected the condition. The
second case was a pupil nurse who seemed to have no trouble in

performing her duties. She had no paralysis but had some atrophy

from the limitation of movement at the shoulder.

Support for the Shoildek-joint Pathology. The tempo-
rary or pseudoparalysis, the practically constant preservation of

sensation and the practically constant limitation of shoulder mo^'e-

ment, which seems to be readily accoimted for by the compression

of the shoulder by the maternal pelvis diu'ing delivery, led me to

suggest that the joint injury was primary and the paralysis second-

ary to it from inclusion of the branches of the brachial plexus in

the axillary inflammation consequent upon the joint injury. A
non-tramiiatic inflammation of the joint could produce a similar

result. Since I never considered it justifiable to expose the nerves

in any of my cases I ha^'e been compelled to offer the postmortem
and operative evidence of others. Delbet and Cauchoix*' collected 33

cases from the literature of brachial paralysis in adults following

dislocation of the shoulder and added 2 of their own, in which the

nerves were exposed at autopsy or operation, usually in the axilla.

No ruptm-e was found, but the nerves were embedded in cicatricial

tissue, inflammatory tissue or bloody extravasation. Lange'^ exposed

the axillary nerves in a case of obstetrical paralysis and found the

cause of the paralysis to be the embedding of the nerves in dense

connective tissue for an extent of about 4 cm. In 81 cases of

obstetrical paralysis in Avhich the brachial plexus was exposed,

« Rev. de chir., 1910, xxx, 673.

' Milncheii. nied. Wchnschr., June, 1912, No. 26.
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A\ yttli u)i(l Shar])'' found that the "usual lesion was a dense coii-

neetive-tissuc formation choking the plexus and thus impairing its

function." ]\Tost others who have operated on the plexus in

obstetrical paralysis have interpreted these cicatricial conditions

as being due to rupture of the brachial plexus. Ashhurst^ says:

"The descriptions of what has been found at operation soon after

birth are so vague that not much reliance can be placed on such

observations; this vagueness probabh' is due to the impossibility

of telling, even with the nerves exposed to view, how much they

were damaged. Tn cases operated on months or years after the

injury occurred the extent of the scar tissue and the difficulty of

the dissections render such observations also of limited value."

E\'ersnianni-' reported the autopsy findings in a case two and half

months after birth. The only lesion discovered was an induration,

with thickening at the junction of the fifth and sixth cervical roots

of the brachial plexus, for h to | cm. One could hardly accept

these findings as proving a nerve rupture, although they have

been widely (juoted to ])rove such an injury.

Stransky^' (luotes Kouland as reporting an autopsy on a case of

obstetrical ])aralysis which died on the tenth day. The nerve

findings were negative. It is probable there is not a case of obstet-

rical parahsis on rec(jrd in which a frank, recent rupture of any
of the cords of the brachial plexus has been found at operation or

autopsy. I'roliably the only case on record with an autopsy soon

after l)irth showing e\'idence of injury is that of Danyau,^- who
did not find ner\e ru[)ture but bloody extravasation around the

plexus. He regarded it as evidence of injury of the plexus by
forceps, and most of the writers who have since quoted the case

agreed with him. Seeligmiiller,^^ who was contemporary with

Danyau, Duchenne and Erb, and one of the most quoted writers

on this sul)ject, thought that the bloody extravasation came from

injury of the surrounding tissue by the forceps. He quotes the

findings by Fritsch in autopsies on children born by the breech of

bloody extravasations under the skin and in the muscles. He
believed with Fritsch that such blood could alone cause paralysis

by ])ressin"e on the nerves, so that with the disappearance of the

blood the paralysis would disappear. I'ritsch found in one case

two days after a difficult delivery of the head a 5 cm. W'ide hema-

toma near the low^er end of the sternomastoid, the disappearance

of which was followed by disaj)pearance of a paralysis of the

coi'responding arm.

» Surg., Gyncc. :iiid Ohst., 1917, xxiv, :54.

9 Ann. Surg., 1917, Ixviii, 2.'5.

'" Arcli. f. Gyneo., Ixviii, p. 143.
n Centralbl. f. d. Grenzgeb. d. Med. u. Cliir., 1902, v.

'2 See Duchenne, rElectrisation, 1872, pp. :^.5.3-357.

"Berl. klin. AVr'hnsehr., 1874, p. 510.
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Sever's Capsule Injections and the Duchenne-Erb Theory.
The suggestion that the paralysis is due to inclusion of some or

all the branches of the brachial plexus in the axillary inflammation

consequent upon a shoulder-joint injury is combated by Sever as

follows (pediatric) : He injected the shoulder-joint of several newborn
infant cadavers with methylene-blue and then made an o])ening

in the anterior part of the capsule of the joint to prove that the

exudate following a dislocation or sprain of the shoulder-joint

would not extend to the brachial plexus above the clavicle. In

answer to this I would merely say that if the ecchymosis and
exudate from a dislocation of the shoulder-joint, as not infrequently'

happens, extravasates to the elbow and hand, it will sureh' go a

few inches above the joint to the brachial plexus, particularly in a

newborn infant occupying generally the recmnbent position. A
discussion of the following quotation from Sever could be of very

much importance, because it concerns tlie most vital part of the

whole question. "This (the surrounding and invasion of the axillary

nerves by the methylene-blue) would in life lead to a paralysis of

the whole arm at and below the joint (shoulder), but would in no

way affect the nerves above the clavicle, and in no case Avould

there be the typical picture of obstetrical paralysis, /. e., paralysis

of the fifth and sixth cervical. As I have stated before, why the

exudate should leave the nerves alone in immediate proximity of

the capsule and seek out Erb's point, the junction of the fifth and
sixth cervical segments, at least two or three inches above the

clavicle, Lange and Thomas and others have not made quite clear."

The emphasis here should be laid on the fact that Sever accepts

without reserve the localization of the lesion at Erb's point. Such
unreserved acceptance is vevy rare in the literature, toda>', although

a few years ago it was almost imiversal. In a discussion of this

subject with an eminent surgical friend in the spring of 1914, he

said: "Am I to understand that you do not accept the C V and

C VI (Erb) theory!" On my replying in the affirmative he said:

"I am amazed! I did not think that anyone doubted that." So

far as the literature shows, that was the attitude of probably the

whole profession a short time before, but it (Erb theory) has lost a

few supporters since.

The amazing thing is that so many writers have accepted and

so few have proved it. What is this Duchenne-ICrb idea and upon

what kind of evidence does it rest? Duchenne,^* in four infants

a few weeks old, localized the paralysis by electrical reactions in

every case, without exception, to the deltoid, biceps, brachialis

anticus and infraspinatus. This was in 1872. Erb,*^ in 1874, in

.four adults, localized the paralysis by electrical reactions w^ithout

" Loo. cit.

'* Natiirhistorisch. medicin. Vereiu zvi Heidelberg:, 1874, Xn. 1, 1 oO.
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exception to the deltoid, brachialis anticus and ])iceps, usually to

the supinator longus and sometimes to the sui)inator Ijrevis, in one

case to the supply of the median in the forearm and hand. In one

case of obstetrical paralysis, two months old, he found that "The
exact observation, which naturally gave considerable difficulty,

showed that the deltoid, biceps, brachialis anticus (probably also

the supinator longus), were completely paralyzed and that the

infraspinatus was also probably paralyzed." Erb's particular con-

tribution consisted in the fact that he localized the lesion to the

junction of the fifth and sixth cervical roots of the plexus. We
are confronted at once with the difficulty that the two differed in

their localization of the paralysis, but this does not seem to have

attracted particular attention. The most characteristic feature

of the paralysis is the internal rotation. It is of interest that

Duchenne accounted for the internal rotation from the shoulder

down and Erb from the elbow down, Duchenne attributing it to

])aralysis of the infraspinatus and Erb to paralysis of the supinators

of the forearm. Obviously the only way by which their work
can be corroborated is by finding the same specially localized

])aralysis in the same way as the>' did—by electrical examination.

There can be no substitute for this evidence. To what extent has

this been done since the reports of Duchenne and Erb forty-seven

and forty-five years ago? A satisfactory answer to this very

important question would prol)ably be impossible because of the

\ery extensive literature that has accumulated and the difficulty of

avoiding errors in searching it. Thomas and Sever collected the

literature since 1902 and referred to that collected by Stransky up
to that time, in this way covering the whole ground. All of this

literature has been scanned with the purpose of finding cases in

which the electrical reactions obtained by Duchenne and Erb
were confirmed. \Yhile one hesitates to give the results because of

the possibilities of error and the impossibility of gaining access to

some i^apers, ])articularly to the theses, a strong susi)icion was

develope<^l that no matter how careful the investigation very few

such cases can be found. Gowers,^^ in 1888, in a clinical lecture

referred to a case of obstetrical paralysis examined before the same

class a few weeks before in which the electrical reactions charac-

teristic of degeneration had been found in the deltoid, biceps and

su])inator longus. This is the closest corroboration of Duchenne
and Erb that I succeeded in finding, and here there is no mention

of the brachialis anticus which was included by l^uchenne and Erb.

Shoemaker'^ is one of the most (]Uoted sii])porters of this theory.

In the first of his two cases, in the first few days, the right arm hung

in internal rotation, motionless except for slight extension and

If' L:incet, Ai)ril 14, 1888, p. 709.
'• Ztschr. f. Geburtshilfe uiid Gyuiik., 1899, xli, 33.
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flexion of the fingers. In four to six weeks tlie power of the other

muscles had so improved that a pure Duchenne paralysis had
developed which was characterized by involvement of the supra-

and infraspinatus, deltoid, biceps and supinators. His interpre-

tation of a "pure" case is evidently open to question. Nor did

he make any mention of the use of electricity. Of his second case

he said "exact examination shows that the following muscles

exliibit delayed development: supra- and infraspinatus, deltoid,

biceps, triceps and supinators," surely not a pure case. He quotes

Roulland (These de Paris, 1887) as reporting a case spontaneously

born with a typical Duchenne-Erb palsy (supra- and infraspinatus,

deltoid, triceps and brachialis anticus). Here there is no reference

to electrical reactions nor to palsy of the biceps, while the supra-

spinatus and triceps, not mentioned by Duchenne or Erb, are

included in the paralysis. Hochsteter,!** in 1893, reported a case

in which "electrical examination by Goldscheider at the end of the

third day showed no response of the nerves on both sides, to the

constant or indirect current, on the other hand the arm muscles

on the paralyzed as on the sound side were brought directly to

contraction by both currents." These few cases represent merely
a crude effort to tm-n light on a phase of this discussion that much
needs it, and if it results in sunilar efforts by others it will have
served its chief purpose. Unless someone else can do better than
this we must assume that the findings of Duchenne in four cases

and Erb in one case of obstetrical paralysis represent the only

scientific evidence upon which the Duchenne-Erb etiology for

this condition is resting today, i. e., the originators of the theory

have not been corroborated.

The number of cases reported has increased rapidly in the last

few years, but those in which the electrical findings are reportefl

still remain conspicuous by their absence. The failure to find

such cases in the literatvire is strongly corroborated by the follow-

ing: Fairbanks, in 1913, reported a personal experience of 40

cases, probably the largest up to that time, and supported the

brachial plexus theory. He said that electrical examinations are

not necessary before the end of the second month, the use of an
anesthetic being essential; but by this time the case will probably

show definite signs of recovery, so as to render electrical examina-
tion unnecessary. Thomas and Sever report a personal experience

of 471 cases, by far the largest up to the present, and, perhaps, as

large as that of all other writers put together. Sever says of these

cases "electrical reactions have not been carried out, for this exami-

nation would mean anesthesia, which did not seem justifiable

when one already had all the necessary data." We are looking

now for corroboration of Duchenne and Erb, and we have here

18 Berl. kliii. Wchuschr., 1893. xxx, 1010.
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what, aiiiomils practicallv lo a conicssioii that it is not. obtainable.

There is nothint;- in the articles of Dueheinie and Erb to indicate

that they found anesthesia necessary for their electrical examina-

tions. Why should it be necessary for ours? Does this not indi-

cate something radically wrong with their method of electrical

examination or with ours? Of what value is it to us that Duchenne

forty-seven years ago in four cases, and Erb, forty-five years ago

in one case, found these electrical reactions if we cannot find them

in any of our hundreds of cases today? It seems to me that those

who accept the Duchenne-Erb theory carr\' a heavier responsibility

than those who reject it.

If one may judge from the ajjparent lack of familiarity of most

writers on the subject with the original articles of Duchenne and

Erb and the difficulty I experienced in gaining access to them, very

few have consulted them. This probably has had something to

do with the widespread and unchanging faith that has grown up

around them. There has been too much agreement with and

dependence on what they found. Sever says that the results

of his methylene-blue injections into the shoulder-joint indicated

that in life we should have "a paralysis of the whole arm at and

below the joint (shoulder)," but that we do have instead a localized

paralysis of the Duchenne-Erl) type. My experience has led me to

the reverse opinion, that we do have the kind of paralysis suggested

by Sever's experiments, sewn after birth, and do not have the

Duchenne-I^'rb localization, soon after birth or at any other time.

I saw 5 cases within eight weeks after birth. One of the 5 had, at

six weeks, made a rapid recovery and was moving all parts of the

limb, although not normally. Later it made a complete recovery.

Dr. L. C. Peter, a neurologist, saw the patient soon after birth and

then found a complete paralysis except for slight movements of

the fingers. In 1 case seen five days after birth there was not

observed a, single movement in the whole limb, not the slightest

in any of the fingers, but occasionally the child would move the

limb as a whole at the shoulder. In the other 4 cases there were

\ery slight movements of the fingers, but of no other part of the

liml). These findings are in perfect accord with the results of

Sever's experiments.

Erb's Localization. Probably the most striking features of

Erb's paper are its positiveness and the dogmatic character of

it's clinical findings and conclusions, which allow little else to the

reader than to acce])t or reject them. Tlu^ result has been so one-

sided that one will probably look in vain for any attempt at

question concerning them. His localization of the lesion to the

junction of the fifth and sixth cervical roots of the brachial plexus

is based essentially on his findings by electrical examination in the

four adult cases. Ilis one obstetrical case was evidently employed

to show that tliis sjx'cial localization discovered by Duchenne in
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liis obstetric;! 1 cases was tlie same as in his (Krh's), adult ca,s(<s,

so that one wonders how tlie modern supportcM- oi" th(^ Erh C \ and

C VI theory can accept tliis special localization for the obstetrical

cases without accountino; for the adult cases in present-day practice.

For many years it was accepted for the adult cases, but one looks

almost in vam today for any mention in text-books or the literature

of this condition in adults. So far as it has been corroborated by
electrical examinations in adults it has never had a strong position,

according to my investigations. Taylor and Casamajor {A')inah'

of Surgcri/, November, 1913, p. 577) reported 6 adult cases in

connection with 4 of which very incomplete electrical reactions

were given. They do not corroborate Erb's or Duchenne's findings.

Remaki9 in 1877,'Hoedemaker2o in 1878-1879, Bernhardt^i in 1882

and Nonne-- in 1887 reported cases in which they found this specially'

localized paralysis of Erb by electrical examination, but the k)cali-

zation was far from being as precise as in Erb's original paper. It is

of some interest to note that Remak was a pupil of Erb, that one of

Hoedemaker's 2 cases occurred in the private practice of Erb and

that Erb made the electrical examination in Nonne's one case. I

found only one other adult case reported in which a similar paralysis

was established by electrical examination, but the report was so

brief and casual that one hesitates to use it as corroboration. In

my opinion Erb's paper is open to at least one serious criticism.

He localizes the lesion to the junction of the fifth and sixth cervical

roots of the plexus. The fibers to many other than his paralyzed

muscles pass through this junction, but he says that "In all foiu'

(adult) cases, without exception," the lesion invoh^es the fibers

to the same four or five muscles, all the other fibers escaping every

time. Now in Case I he accounts for this particularly localized

lesion by a traumatic neuritis of the brachial plexus from carrying

a heavy load on the head. In Case II, he accounts for the same
lesion by a "traumatic lesion of a part of the brachial plexus" from

a fall down stairs on the outstretched left hand and simultaneously

striking with the left shoulder against a wall. In Case III he

accounts for it by a "nemitis of a certain portion of the brachial

plexus" of unknown cause. In Case IV we are told that a cancer-

ous involvement of the supraclavicular hanph nodes, the patient

dying in a few weeks from carcinomatosis, produced pressure on

the brachial plexus only at Erb's point. It does not seem to me
that such a precise localization of the lesion would be accepted

today on such evidence.

Every surgeon knows there is a large numl)er of cases of weak-

ness or palsy of the arm following injury of the shoulder, the

19 Remak: Berl. klin. Wchnschr., 1877, xiv, 116.
20 Arch. f. Psychiat. u. Nervenkrankh., 1878-9, ix, 7.^8.

21 Ztschr. f. klin. Med., 1882, iv, 415.
'- Deut. Arch. f. klin. Med., 1887, xl, (i2.
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pathology of which has never been satisfactorily estabhshed. Some
see them as paralyses, others only as stiff and painful shoulders of

uncertain cause, it is generally understood that dislocations of

the shoulder are frequently associated with the severe cases. It is

very likely that the Duchenne-Erb type of paralysis resulted from

one of the efforts to solve the problem involved. Scliulz,-^ in

1908, reported a study of the late results in fifty-four uncompli-

cated dislocations of the shoulder and found varying grades of

brachial palsy in 75 per cent, of them, and in most of the others

there was some diminution of strength. He accounted for them by
cicatricial contraction of the joint capsule and surrounding tissues.

The outstanding fact in connection with these cases is that there

was no nerve complication in any at the time of the dislocation.

In the July number of Surgery, Gynecology and Obstetrics there is

an abstract of a paper by Korteweg-^ on "The Results of Disloca-

tion of the Shoulder and its After-treatment." He reviewed 845

cases. The abstract says: " For the diagnosis of a nerve paralysis

the author demands the presence of disturbances of sensation and
the complete or partial reaction of degeneration." We can only

infer that "nerve paralysis" :ipplies here to paralyses due to nerve

injury and that Korteweg must have found some that were not in

this class. I believe that his diagnostic rule will some day be

applied to the obstetrical paralyses by the profession generally and
that the Duchenne-Erb theory will fail to withstand the test.

Progress of Shoulder-joint Theory. Attention has already

been called to the support which the pathology of a shoulder-joint

injury in its etiological relationship to these cases has obtained

in the literature. The theory of a shoulder origin has gained

rapidly in the last few years, and it has had occasional support

from the beginning. In his first article (1861) Duchenne attributed

obstetrical paralysis chiefly to the associated posterior subluxation

which he believed occurred at birth (see Fig. 1). Injury of the

brachial plexus also contributed to the paralysis in his opinion.

In his second article (1872) he reported 4 cases without dislocation

in which he attributed the paralysis entirely to injury of the plexus.

The profession afterward practically ignored the dislocations for

many years, and during the last fifteen years, when they have

been forced upon the attention of the profession again, the sup-

porters of the plexus theory have accoimted for them as a secondary

development of the paralysis from the plexus injury. Erb, who
reported only 1 case of obstetrical ])aralysis, thought careful exam-
ination would show the dislocations to be few in number. Seelig-

miiller says that these paralyses in the newborn are frequently

com])iiciited l)>' fractures and dislocations and that these compli-

" Deutsch. Ztschr. f. Cliir., 1908, Ix, 333.
24 Zentralbl. f. Chir., No. 40, p. 920.
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cations have been completely overlooked in many cases. He saw

1 case with an undoubted dislocation of the humeral head into

the infrasi)inous fossa. He says that Smellie (who was the first

to report obstetrical paralysis in 17G8) reported several cases of

persisting arm paralysis, due to dislocation intrapartum. Dauchez^^

recognized "obstetrical pseudoparalysis," in which paralysis is

simulated by a unilateral or bilateral dislocation of the upper

extremit^•. Kiistner,-*' in 1889, attracted much attention l)y his

Fiu. 1

Fig. L—Duchenne's illustration of his case of obstetrical paralysis with posterior

subluxation of the shoulder-joint. The associated paralysis was attributed chiefly

to the dislocation wliich was accounted for by the manipulations of the accoucheur

at birth.

Fig. 2.-—One of the author's cases with a severe degree of posterior subluxation ot

Ihe shoulder-joint. The prominence of the humeral head is about as noticeable and
there is the same internal rotation of the whole limb and flexion of the elbow, and
almost the same prominence of the angle of the scapula, as in Duchenne's case (Fig. 1)

The plexus theory supporters, today, say the dislocation is secondary to the paralysis

from injury to the plexus.

contention that these obstetrical paralyses were due to injuries of

the upi)er epiph\'sis of the hmiierus and the German surgeons who
today^find^the*same lesion are probably influenced by his work. The
roentgen ray in those cases in which ossification has advanced far

enough prove conclusively that the deformity is due to dislocation,

not to displacement of a separated epiphysis. B. Sachs-'' said, in

25 Ann. de Gynecol., 1891, xxxvi, 300.
-^ Handbuch der Geburtshilfe, p. .301.

?' .Tour. Nerv. and Ment. Dis., 1904, xxxi, G70.
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1904: " If many cases were examined soon after birth there might

be found a distinct subhixation of the head of the hmnerus, prob-

ably below the deltoid, which might possibly 'be identified with

Erb's palsy; therefore, all cases of obstetrical palsy were not Erb's

palsies." Whitman, in a personal communication in 1914, recog-

nized in addition to the common cases with posterior luxations

of the shoulder: (1) True congenital luxations of the shoulder

(rare); (2) obstetrical luxations at birth usually with paralysis;

Fig. 3.—Obstetrioal paralysis without dislocation, fi\e days after birth. Not the

slightest power in any of the nniscles f)f the liinh. Today, there is clearly power in all

the muscles and the patient ehn-ates the whole linih forward to the le\-el of the

shotilder.

{')) fractures of the Inuuerus at l)irtli at aii>' ])()iMt, rarely with dis-

l)lacement of the epiphysis of the head (may or may not be accom-

panied by ])aralysis); (4) in a large pro])ortion of the ordinary cases

of obstetrical ])aralysis tluM'c are evidences of injury of the shoulder

of the nature of strains or sprains, as shown by sensitiveness to

movement and ])ressure. Lange, in 1912, said that most of the

obstetrical pandyses were due to lacerations of the rapsuK* of the

shoiiId(M--ioint. Platt,-"^ in 191."), favored the plexus theorx for

-^ British .MimI. .lour., .May S, !!)!.), p. 7'.).!.
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most cases, a primary injury of the siioulder-joiiil or iijiper Immeral

epiphysis for some cases, hut treated only the shoulder ankylosis

which he found in all cases, ^'ulpius,-' in 1914, ascribed these

cases to epiphyseal injuries and found by exact examination that

there was no real paralysis or, at least, it was not at all prominent.

Gaugele,^" in 1914, said that most cases were pseudopalsies, due

to distortions of the shoulder-joint, with injuries of the capsule

and other soft tissues and confined his treatment to the shoulder-

joint. Peltesohn,''^ in 1914, said that most obstetrical paralyses

are due not to injuries of the brachial plexus, but injuries of the

upper humeral epiphysis, ^'an Neck,''- in 1912, said that tears of

the shoulder capsule and injuries of the upper epiphysis of the

humerus simulate obstetrical paralysis. G. G. Davis,^'' in 191(),

said that "there is primarily an injury of both nerves and articular

structures." He also said: "The restriction of external rotation

of the humerus is marked in these infants only a few weeks old," and
that "The presence of restriction of movements a few weeks after

birth is proof positive of periarthritic lesions." His treatment is

confined to the restriction of movement at the shoulder-joint, the

elbow-joint and forearm requiring attention in some cases. Ash-

hurst says: "All the muscles most constantly paralyzed are

supplied by nerves which pass very close to the shoulder-joint,

and, ipso facto, are liable to injury; whereas the muscles which

habitually escape paralysis are supplied by nerves which at no

part of their coiu'se come into close relation with the shoulder-joint

or the bones which compose it. This seems to bring us very close

to the theory of Thomas and Lange that the primary lesion is in

the shoulder-joint and that involvement of the nerves occurs

secondarily. It is indeed a question in my own mind whether this

is not the most acceptable theory for the majority of cases."

Cadaver Expekimpixts ox the Bracthal Plexus. In the last

analysis the Duchenne-Erb theory must rest upon corroboration

and the only kind of corroboration that will avail will be to find in our

cases what they found in theirs, the proof of the definitely localized

paralysis by electrical examinations. What are the other "neces-

sary data" upon which Sever depended? That resting upon the

interpretation montlis or years after birth of the adhesions and

nerve thickenings found at operation or autopsy and the experi-

mental data. The operati\e and postmortem evidence has been

disposed of in the discussion of the pathology of the shoulder

injury, and I would again refer particularly to the quotation from

Ashhurst, with which I fully agree.

*" Deutsch. med. Wchnschr., 1914, xl, 1053.
30 ztschr. f. Orthop. Chir., 1914, xxxiv, 511.
31 Berl. klin. Wchnschr., 1914, li, 1162.
32 Jour, de Brux., 1912, xvii, 117.
3' Internat. Clinics, vol. iii, series 20.

VOL. 1.^9, xo. 2.—FEBRrAnv, 1020. 8
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Tlic cxijcriincntjil work has played a great. ])a.rt in sui^portiiig'

the Duchenne-Erh \'ii;\v. Fieux/'' by Uiteral bending of the neck

in the cadaver })ro<hiced tearing of the roots of the brachial ])lexus

most marked in those arising highest in the neck. He also pro-

duced a paralysis of the upper extremity in a rabbit by lateral

bending of the neck. Shoemaker, after exposing the brachial

plexus, like Fieux, in the cadaver of a newborn, prepared by alcohol,

could not produce a tear of the plexus, but accepted the results and
conclusions of Fieux for most of his cases. Taylor^^ made twenty

dissections on ten infants within three to ten days after death. He
found that tension was the only factor concerned in the produc-

tion of the plexus lesion responsible for Erb's paralysis. By ten-

sion he produced a rupture at or about the junction of the fifth

and sixth cervical roots of the plexus, in the twenty plexuses, i. c,

on both sides of the ten infants. He says "great force must be

employed to cause the lesion." Sever's experiments consisted in

applying traction and forcible separation of the head and shoulder

in "numerous dissections on infantile cadavers." It is a little

difficult to determine the results of the force applied, but one

obtains the impression from his statements that with forcible

separation of the head and shoulders, without lateral bending of

the neck, the cords of the plexus could not be ruptured, but were

made to "undergo dangerous tension and stand out like violin

strings." He goes on to say that: "With the shoulder held

and the head carried to one side, with the clavicle intact, consider-

able force was necessary to injure the plexus," and that "Even
with considerable force the fifth and sixth nerves could not be

completely torn across at Erb's point but frayed out inside the

sheath, which always gave way first." With the clavicle removed

it was easier to injure the plexus, but the clavicle is practically

never broken in these cases, so that this experiment does not concern

the problem at hand.

It is evident from the preceding experiments that much force is

necessary for the production of a tear of the plexus by traction in

the cadaver. In looking for a similar force during the delivery

of a child we must keep in mind that forceps traction cannot be

exerted on the brachial plexus because such traction can occur

only after the head is delivered when the forceps are put aside.

In most deliveries when the head is out the shoulders soon follow

without much traction, often without any. Indeed, one will

have no difficulty in finding cases in the literature of obstetrical

paralysis developing after spontaneous birth. A case of this kind,

reported by Roulland, has been mentioned on a ]3receding page.

Labor was normal in 32 of the 471 cases reported i)y Thomas and

^* Ann. de Gynec, xlvii, 52.

M Am. Jour. Med. Sc, October, 190.'), p. 07.").
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Sever. In view of the results of the above experiments, particu-

larly those of recent years, it is hardly conceivable that the mild

lateral bending of the neck necessary for the delivery of an occa-

sional obstructed shoulder will be sufficient to tear the brachial

plexus.

I have tried the effect of direct extension on the head and lateral

bending of the neck in six bodies of newborn infants, for which the

following manipulations and results will be sufficiently represent-

ative to answer for all. Placing the body face downward approxi-

mately in the L O A position I applied the ordinary forceps (obstet-

rical) to the head, and while an assistant made counterextension

on the shoulders, with my feet braced on the floor I pulled as hard

as I could on the forceps—harder, I believe, than any competent

physician ever pulled in a successful delivery. This was repeated

two or three times. Then placing the right side of the neck on

a suitable block of wood, with one hand on the head and the other

on the shoulder, I bent the neck over the block with all of my
force. This maneuver vras repeated twice, after resting between

tbe efforts. I then went through the same procedures on the

opposite side of the neck. Dissection of the plexus on both sides

showed no visible rupture at any point in either plexus. ^Yith the

plexuses dissected clean of all traces of their sheaths the direct

traction and the lateral bending on both sides were repeated with

the same force as before while watching the plexus of each side

in tm'n for any evidence of ruptm-e, but none was detected. It

may be well to bear in mind that as the traction is being applied

to the neck and plexuses the continuations of the plexuses, the

nerves, are surrounded by loose connective tissue and offer little

resistance to the traction. If the dead nerves withstand such

traction live ones are more likely to do so.

Treatment. The length of the preceding discussion concern-

ing the etiology is worth while only if it leads to a more simple and

effective method of treatment. Efficiency is the order of the day
and obsolete ideas and methods are being ruthlessly set aside. One
will have difficulty in showing any real progress in the treatment of

these cases based upon the pathology of a plexus rupture. Lange

spoke of it as the "let alone treatment." The rapidity with which

the shoulder-joint treatment has been taken up by the profession

since it was based upon a shoulder-joint origin of the condition,

indicates that the theory of a brachial plexus origin is being rapidly

set aside as surely as the same theory for the adult cases has long

been obsolete. While practically all surgeons interested in the

condition have adopted the shoulder-joint treatment the acceptance

of the shoulder-joint origin has not been so general. Piatt, perhaps,

best expresses the mental attitude of most surgeons when he says:

"As the treatment (of shoulder) is the same for all, the diagnostic

disability (as to the seat of the causal lesion) is happily not of great
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importance." As an indication of the rapidity and completeness

with whicli the shoulder treatment is being recognized this is very

satisfactory. But it is not enough because it is not all that the

theory of a shoulder-joint origin offers. The shoulder-joint is

injm'ed at birth or it is not. If it is injured at birth that is the

time to correct the damage, not many years afterward, nor many
months or days. If there is no displacement in the joint, com-
plete recovery will ])robably follow sooner or later, without special

treatment; but if there is a displacement, and this is permitted to

"heal in" for a few weeks, the chances are that nothing short of

operation will restore the joint to the normal. If the correction

is delayed a year the chances are that the normal joint relation

cannot be restored even by operation. Sever says that the mere
division of the sub-scapularis tendon is followed by the reduction of

the dislocation. j\Iuch de})ends ui)on what we consider reduction.

I have made persistent efforts at reduction in my earlier cases but

with little success so far as actual change in the relations of the

humerus and acromion are concerned. I am inclined to agree with

G. G. Davis, that the good results of the operation are "due not to

replacement of the head of the hiunerus l)ut to the free di\'ision of

restraining tissues and the placing of the parts in a better i)osition."

We shall not obtain the best results, in my opinion, until we
appreciate what went wrong at lurth and make our efforts to

correct it then. The only way in which this can be demonstrated

is by the results in cases so treated. It is ])robably impossible

to determine exactly what happens to the shoulder, l)ut 1 belie^'e

one can obtain a crude but still effective conce]:)tion of the mechan-
ism of the shoulder injury from a close stud\' of the ty])ical deform-

ity itself. In my judgment only one conceivable cause can account

for this deformity, and this will account for every feature of it.

The ])art of the child most liable to damage as it eomes through

the bony maternal ])elvic ring is the widest pixvt, at the shoulders.

In rare instances Nature lias not ])r(>\ ided enough room, and one

shoulder, ])robably the anterior, is janunecl out of sha])c as it is

I)assing under the ])ubic arch, tem])orai'il\' or ])ermanently accord-

ing to the degV(>e of com])ression. In either case ihvvr is a sexcre

brachial ])aralysis from in\<)l\emeiit of the axiilar\' ncrx'cs in the

conse(iuent axillary infiaiinnation, and the shoulder-joint soon

becomes stiffened from the resulting cicatricial contraction. 15ut

the inflammation sul)sides and the cicatricial tissue is absorbed, so

that tlie ])aralysis gradually (lisap))ears, the perniancMit crii)i)ling

being due to ])crmanent injury to the shoulder-joint. The elbow

suffers often in less degree, but this i)hase of the subject is left out

of the <liscussion now because it confuses the more im])()r1ant

])hase.

The shoulder ticfoi'inity has al\va\s ix-en the same in my cases

e\ce|)1 ;!< to degree. It has three \'ei'y iin|)ort:int characteristics:
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internal rotation of the hnnieral head and therefore of the vviiole

Hmb, mild posterior displacement of the humeral liead and bending-

downward ()^'er the head of the acromion antero-externally. The
internal rotation is obvious, but the other two characteristics

have not received attention until recent years because of their

obscurity. The>' will probably continue to be ()^'erl()()ked in

many cases. It may be almost impossil)le soon after birth t(^

decide the question. There is one pathognomonic sign of the

subluxation: On the normal side the upper end of the hiunerus

projects a variable distance in front of the anterior e(^lge of the

acromion. On the side of the subluxation it cannot l)e felt from

in front and by careful palpation with the finger the anterior edge

of the acromion can be located a considerable distance below its

normal level. On the normal side there is a hollow under the

posterior border of the acromion; on the affected side, a promi-

nence. The same pressure which forced the head backward bent

the acromion down in front of it. It is this bent acromion in

front of the humeral head that accounts for the permanency of

such a mild subluxation, /. c, permits the head to rest on the

posterior glenoid margin without slipping back into the glenoid

cavity. It is likely that the cases of obstetrical paralysis without

subluxation are those in which the head was not i)ushed backward

enough to allow the acromion to be bent down in front of it. The
lesion common to both is the injury to other joint structures,

particularly the capsular ligament. I have never seen a perma-

nent i)alsy or crippling of the liml) without a subluxation of the

shoulder-joint, except in one in which there was some ankylosis

and deformity of the elbow, and in that one the functional dis-

turl^ance was ver>' slight.

The only treatment that I have followed has been to restore the

shoulder-joint to as near the normal as ])ossible. Most physicians

know something about the difficulties associated with old luu'educed

dislocations of the shoulder-joint in adults, so that it will not be

necessary to emphasize the difficult^' of restoring the shoidder-

joint to the normal in these children in the presence of a long-

standing subluxation, with the acromion and humeral head deformed

by the original pressure and by later abnormal growth.

We are only beginning to appreciate the importance of this

phase of the subject. To repair the damaged shoulder to the

best eft'ect is a large ]:)roblem. My chief ambition is to be per-

mitted to treat a case with dislocation within a flay or two after

birth. T have had such a case three weeks after birth, but that

was too late for my purpose, as the cicatricial or healing process

had been practically completed and reduction of the displacement

In* non-operative methods was impossil^le. I have seen two cases

five flays after birth, but there was no dislocation in either. One
had a mild grafle of ])aralysis Avhich completely disa])peared in a
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few months. The other had a severe grade of paralysis, but this

has been slowly disappearing, fast enough to satisfy the parents,

and I still have it under observation. In all probability no case

with a dislocation of tlie shoulder has ever recovered a normal

arm, although with shoulder treatment they have been very much,
improved. According to my experience the improvement is

largely in proportion to the degree of improvement obtained in

the shoulder-joint. Manifest!}' the best time to correct the deform-

ity there is when the displacement is recent, i. e., at or very soon

after birth. How to obtain the best results at this time is still an
unexplored field.

CoxCLL'Sioxs. 1. Obstetrical or brachial birth palsy represents

only one phase of a much larger shoulder-joint problem. Almost
if not all shoulder-joint injuries are associated with a brachial

paralysis, palsy or weakness of varying degree and duration.. A ery

rarely will an actual nerve rupture be associated with the paralysis.

2. The best evidence of the absence of such a nerve rupture is

the almost uniform and gradual disappearance of the paralysis.

This is easily proved in connection with the adult cases, and seems

to be true of the obstetrical cases, in which the paralysis is usually

of longer duration and more difficult to follow up. If the crippling

of the limb persists into adult life it will probably be found in all

cases that a posterior dislocation of the shoulder is associated,

often with some moderate permanent disturbance in the elbow-joint.

3. In obstetrical paralysis soon after birth there is a profound

and almost if not complete paralysis of the whole limb and not a

paralysis Hinited to the small l_)uchenne-Erb group of muscles.

This extensive paralysis is best explained by the inclusion of the

branches of the brachial plexus in an axillary inflammation con-

sequent upon a birth injury of the shoulder-joint.

5. The extravasation into the axilla of blood and synovial fluid

causes an immediate inflammation and later cicatricial tissue, all

of which is probably absorbed in time, thus accounting for the

disappearance of the paralysis. Such a pathology has been well

established by operative and postmortem findings in the obstetrical

and adult cases.

6. The Duchenne-Erb localization of the paralysis by electrical

reactions to the deltoid, biceps, brachialis anticus (Duchenne and

Erb), infraspinatus (Duchenne) and supinators of the forearm

(Erb) has been widely accepted but not corroborated.

7. In his first four cases I )uchenne found posterior dislocation of

the shoulder which he said occurred at birth and was chiefly respons-

ible for the paralysis. He thought, however, that some of the

paralysis was due to injury of the brachial plexus. In four later

cases he did not find dislocation of the shoulder in any and attributed

the paralysis entirely to injury of the brnchial plexus. Since then

practically nothing has been said of a shoulder-joint origin, tlie
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dislocations passing unrecognized, and all cases l)eing attril)ut,ed

to injury of the brachial plexus. Since 1911, when the shoulder-

joint injury was offered as the primary cause, this theory has made
rapid progress.

8. It is very likely that sufficient traction on the head at hirtli

to rupture the brachial plexus has never been applied in a successful

deliverv.

SIXTH NERVE PARALYSIS OF OTITIC ORIGIN: GRADINEGO'S
SYNDROME. 1

By E. Hamilton White, B.A., M.I).,

MOXTREAIv, CAXADA.

During the years of 1910 and 1917 1 have had the opportunity of

observing 2 cases illustrating this unusual complication of otitis.

In the first case the appearance of the ocular paralysis caused con-

siderable apprehension, as I was unfamiliar at the time with the

type of case so fully described by Gradinego. The second case,

coming a year later, after I had had an opportunity of familiarizing

myself with Gradinego's paper, was ^•ery interesting, but did not

cause the same anxiety on account of the favorable course which he

has found usual in these cases. In presenting the two cases I have

taken the opportunity of giving a synopsis of the original paper,

which I feel will be of interest to any of the members who are not

already familiar with it.

In 1904 Gradinego reported- a series of cases in which the three

cardinal symptoms, suppurative otitis, severe pain referred to the

side of the head, and paralysis of the sixth nerve, were present in

combination. There were 5 cases of his own and others collected

from literature.

The publication of his paper caused considerable discussion, and

there was some doubt expressed as to whether the sixth nerve

paralysis was really a complication of the otitis or a coincident

symptom from some associated condition, such as suppuration of

the sphenoid or an independent cranial nerve palsy.

In 1907 Gradinego^ published a further paper on the subject and

collected a series of 57 cases which illustrated his syndrome and

established it as a definite clinical type. This syndrome he explains

by the hypothesis of a localized meningitis from extension of the

middle-ear suppuration through atypical pneumatic cells connected

with the region of the Eustachian tube and extending more or less

completely to the tip of the pyramid. These cells have been

1 Presented at the Canadian Medical Association Meeting, Quebec, P. Q., June
20, 1919.

2 Arch. f. Ohreu., 1904. 3 Ibid., 1907, vol. Ixxiv.
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(loscribetl l)y various authors, hut perhaps most hcautifully demon-
strated by Siebeiimann, of Basel, by his eorrosion methoih''

Gra(hneo;()'s work is of great interest as exphiiniiig' the somewhat
unusual complieation of sixth ner\'e involvement by otitis and also

as indicating a group of cases which, if neglected, may go on to a

diffuse meningitis and death.

Reviewing the o? cases he was able to classify them into three

groups

:

In the first group were 24 cases which sho^^ ed a classical syndrome
without other complicating features, beyond perhaps more or less

inflammation of the mastoid. These cases ran a fa^•()ral3le coiu'se

to complete healing and recovery.

In the second group there were 29 cases showing a typical .s;\n-

drome but complicated by other lesions, such as seventh nerve

paralysis, labyrinth irritation or optic neuritis, which he regarded

as independent complications of the otitis rather than characteristic

of the lesion by which he explains his syndrome.

In the third group were 4 cases which, in addition to showing the

syndrome, later developed septic meningitis and died. He regards

these as a more virulent type in which the process extends to diffuse

meningitis; the second group illustrates an intermediate stage

between the first and third.

The characteristic features of the syndrome are mentioned in

detail

:

Acute Suppurative Otitis. Usually the otitis in these cases

is characterized by evidence of retention of pus in the middle ear,

either complete or relative. This is indicated by absence of or insufh-

cient perforation of the drum. In 32 cases in which details are given

eighteen times there is no perforation, or there was late spontaneous

perforation, or paracentesis was done late. The perforation was
generally too small, so that it required subsequent paracentesis.

Sometimes this was repeated as many as five times. It was also

striking that the situation was frequently in the anterior half of the

drum. Paracentesis, or enlargement of the perforation, was gener-

ally followed by a striking remission of the symptoms, pain and

paralysis thus showing a definite relationship between the otitis and

the paralysis of the sixth nerve. This remission of the paralysis

after middle-ear drainage was well shown in my first case.

Severe Pain. Severe i)ain was referred to the temporal and

parietal regions of the side involved. The otitis is characteristically

accompanied by \ery severe pain, which, howe\er, may subside a

few days after the api)earance of the discharge. 4'his is referred

to the d{>eper parts of the ear, or more characteristically, to the side

of the head, occasionally to the retroorbital region. It is not char-

acteristic of a fifth nerve neuralgia, which is ])aroxysmal, but is

• Anatomy of the Middle l']ar, etc., Hardelchen's Haiidl)oolv.
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more intense antl continuous and is little relieved by antineuraljiic

remedies. It sometimes appears two or three weeks after the dis-

charge at the time of the appearance of the paralysis.

Paralysis of the Sixth Nerve. This symptom appears sud-

denly without warning, the patient sometimes complaining of a

diplopia, and calls the attention of the physician to it. Paralysis

does not usually appear early. In the o7 cases in which the exact

ai)pearance was noted: Three times it appeared early on the fifth

to the tenth day; eight times it appeared from the fifteenth to the

twentieth day; twenty times it appeared from the twentieth to the

fiftieth day. Occasionally it is late; in (3 cases it was after the

fifty-sixth day. It may be stated, in general terms, as occurring

from three to six weeks after the beginning of the otitis. In the

typical cases complete recovery usually occurs, but is liable to be

slow. There are unusual cases in which the j^aralysis disappears

rapidly, and to this type both of my cases belong.

The complicating symptoms of the second group were suggestive

of a meningeal irritation.

Complications in the Mastoid. Complications in the mastoid

were regarded as associated with a severe otitis, but having no direct

bearing on the syndrome. In the 57 cases there were only 24 in

which a mastoid operation was done; usually it was for the purpose

of free drainage of the middle ear rather than for the relief of symj)-

toms pointing to a mastoid involvement. The findings in the mas-
toid at operation were usually an inflamed mastoid without severe

local disease, although in some cases there was mastoid al)scess or

even a perisinus abscess.

The seventh ner^•e paralysis, when present, ^^as regarded as an

independent manifestation, probably from involvement of the ner^•e

in the region of the middle ear.

Certain features, such as the late appearance of the paralysis,

are explained by the disease lying latent in the pneumatic cells of

the pyramid, just as we often find foci remaining latent in the pneu-

matic cells of the mastoid and later setting up active trouble.

Other theories which have been advanced to explain the sixth

nerve paralysis are found untenable.

It has been suggested that on account of the relations of the Iab\-

rinth to the ocular muscles it might arise in some way l)y labyrinth

involvement. Characteristically, however, there is no involvement

of the labyrinth in these cases.

It has also been suggested that we might have here an associated

neuritis of the sixth nerve. The condition, however, occurs too

constantly as part of the syndrome and the relation with the otitis

is too definite for such an explanation.

In 2 cases there was a history of syphilis or a positive ^Vassermann

reaction, but even in these the paralysis was quite uninfluenced by
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antisyphilitic treatment, and the syphilis was regarded as an acci-

dental finding, with no direct bearing on the symptoms.

The history of my own cases was as follows:

Case I.—J. R., male, aged twenty-two years, consulted me on

May 1, 1916, complaining of profuse discharge from the left ear.

Onset of Illness. Illness began two weeks ago, with very severe

earache and headache, followed a few days later by discharge. Tlie

pain, however, was not relieved by the discharge and two days ago

it was again very severe and accompanied by considerable fever.

Prescni Condiiion. On the examination the patient is a poorly

nourished individual and looks ill, but shows no elevation of tem-

perature. The left ear shows profuse mucopurulent discharge,

which is pulsating. The drum membrane is injected and shows a

perforation in the lower anterior part of fairly large size, suggesting

chronic perforation. There is a slight fulness of the upper part of

the drum and some slight swelling in the wail of the canal; there is

no pain or mastoid tenderness.

The case was put on conser\ati\"e treatment, frequent syringing

with hot boric lotion, and for ten days there were no unusual symp-

toms. It must be stated, however, that the patient was of a rather

sluggish mental type, and it is possib).- that pain might have been

present without his complaining about it.

On INIay 10, about three weeks after the onset of the otitis, it was

noted there was a paresis of the left external rectus. 1 referred the

patient to Dr. MrAuley for a report on the eyes, and his report

stated that beyond a paresis of the left external rectus there was

nothing abnormal to be made out. The fundus w as normal.

The following day there seemed to be some increase in swelling

in the canal and I decided to drain the mastoid. The outer table

was very thick, the cells of the mastoid Vvcre small, filled with pus,

but no marked destructive i:)rocess in the bone. Following the opera-

tion there was a persistence of discharge from the canal, suggesting

that the inastoid drainage had not been sufficient to relie^'e the sup-

puration of the middle ear. The condition imi)rovcd for a day or so

and the paralysis was less marked, but on May 23, probably from

the obstruction of the aditus by granulations, the paresis became

decidedly more marked and there was a slight eUnation in tem])era-

ture. As the right ear \\as normal 1 decided to perform a radical

mastoid operation to ensure the complete drainage of the whole

tympanum. This was done on May 25. The middle ear was full

of pus and swollen folds of mucous membrane.

On May 27, two days after oj)eration, there was a very striking

improvement in the paresis, which gradually disappeared, and on

June 9 it was reported absent. The ear healed rather slowlv', but

on July ;> he was discharged healed, though there was still some slight

muctMis discharge from the region of the Eustachian tube.

The case belongs, 1 think, to the first group described by Gradinego
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and illustrates a favorable outcome to what looked at the time to

be a case going on to an intracranial complication.

Case II.—M. O., female, aged twenty-eight years, was seen on
April 30, 1917. The history was that her right ear had been sore

for five weeks and had been discharging since April 5, a little over

three weeks. Pain at onset had been severe for over two weeks,

when a paracentesis had been done, with a certain amount of relief.

For the past two or three days the discharge had been profuse and
the pain had reappeared.

On examination her general condition was somewhat below par,

her temperature being 100°. The right ear showed a somewdiat

congested drum, with a bulging nipple-like perforation, indicating

retention. On the following day she was operated on, a simple

mastoid operation being carried out. The cells were filled with

swollen mucosa, })ut there were no marked changes in the bone. A
free paracentesis was carried out at the same time, and there was
evidence of a certain amount of retention in the middle ear. The
wound healed rapidly and the discharge from the ear stopped a day
or so after the operation.

On the third or fourth day after operation (about six weeks from

the onset of the otitis) she developed a paresis of the right external

rectus, but as the ear condition gave every evidence of satisfactory

healing, no further interference was carried out, and the paresis

disappeared spontaneously in thi-ee or four days.

This last case is interesting as illustrating the development of

the paresis after the middle-ear condition was on the high road to

recoverv.

A CLINICAL PATHOLOGICAL STUDY OF AN UNUSUAL
SYPHILITIC MANIFESTATION RESEMBLING

JUXTA-ARTICULAR NODULES.

By Herman Goodman, B.S., M.D., Lieut., M.C, U.S.A.,

FORMERLY HOUSE PHYSICIAN, DERMATOLOGY, NEW YORK SKIN AND CANCER HOSPITAL,

NEW YORK,

AND

William Jackson Young, M.D., Act. Assist. Surg., U.S.P.H.S.,

LOUISVILLE, KY.,

FORMERLY ATTENDING DERMATOLOGIST, NEW YORK SKIN AND CANCER HOSPITAL.

The case which forms the material for the present study was seen

more than a year ago, but the exigencies of the period delayed this

report.

At the time this case was first seen an effort was made to find

reference to a like condition in the available literature. xAlthough

mention of syphilis of the tendons was frequent enough, no study

M-as found which compared with this case. We were led to believe
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that \vc were dealiii.u' with a nwv sypliihtic ina infestation which

merited re])ortiii,<i-.

Case Report. 'Ihe i)atient, H. R., was an American woman,

aged twent>'-nine years, and of more than a\-era<;e intelHgence. She

was horn in New York and had ne\er left the cotmtry. Her father

had died of tetanus at fort>'-nine years; lier mother of an unknown
cause at forty -six years. The patient had three brothers and sisters

alive and well. There had been one stillbirth among her mother's

pregnancies, and one child which had weigherl three ])ounds at

birth died at thirteen da>'s.

R. R. had married at eighteen years. She had one abortion at

four months and did not become pregnant again. Her husband,

who had always been well, died in a railroad accident, after two
years of matrimony.

At twenty-two the patient married again. Although her husband

is healthy, and the>' desire children, she has not become pregnant.

Except for a vaginal discharge after the abortion the patient had

never been sick. She Is certain that she has never had a disease of

the skin or mucous membrane.
The presence of tumors on the extremities had been noted for

about eight years. The first lesion was on the extensor surface of

the left elbow and al)out the size of a pea. Additional masses have

ap])eared since in an unnoted order, and usually were noticed acci-

dentally. For instance, the mass on the knee was of appreciable

size when first noticed four years ago. I ntil her present con-

sultation the patient had never shown these lumps to a doctor and

had not taken treatment.

Physical Excun'maiion. Patient is an adult white woman weigh-

ing ITS pomids. The hair of the head is profuse and well dis-

tributed. The shape of the head is normal. There is no mastoid

tenderness nor discharge from the ears. The external ear presents

no irregularities. The eyes are hypermetrojjic and require lenses.

The pupils are central, ecjual and react to light and accommodation.

The nose is negatixe. The tongue presents a superficial l)ut non-

fissured glossitis. The tonsils are enlarged and are slightly erythe-

matous. The ])alate is highly arched, but wdth no suggestion of

])erforation. The teeth are all present and well preserved. There

is no notching of the incisors.

The thyroid is not enlarged. There are no pulsations \isible in

the neck.

'Vhii lungs are resonant throughout.

The woman is rather fleshy and large mauuna' overhang the

area of heart dulness, .so that the left border is rather difficult to

determine. There is no enlargement to the right. 'I'here is no

bulge over any part of the anterior chest wall. Xo cardiac impulses

are seeji. The heart rate is <S2. The sounds are normal. The rate

at the radial ])ulse is the same as the heart and of good (piality.
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Thoiv is no suup'stion of the "water liaiiiiiier" of (
'orri^aii. The

bloo(l-i)ressuiv was not fleterinitie<l.

Tlie smooth liver edge was felt under the coital arch. There

were no masses felt in the abdomen. There was no tenderness

elieited l)y ])ressmv anywhere over the abdomen.
The skin and niiieons membranes were free of any lesions or sears.

The ])atient was menstrnatinu' an<l no Aatjinal examination was

made.
The contours of the extremities were normal, exee])t for nodules

at both elbows and oxer the left knee.

The nodules on the left elbow extend in a line from the olecranon

process to the styloid jirocess of the ulna, 'i'he first is situated two
inches from the olecranon. It is semiglobular and about 3 by 2 cm.

It lies entirely under the skin, which is freely movable over it. The
tumor appears attached to or part of some subcutaneous structure,

which limits motion of the mass except for about 1 cm. in any

direction. To the touch the mass appears lobulated and made up
of indiAidual although connected masses. These are distinctly hard

and cannot lie indented by pressure (ner them. The skin over tlie

lesion is not stretched nor is it red.

The second tumor on the left arm is about '2\ cm. distant from the

first. It is 3 by 4 cm. It ap])ears made up of only two connected

lolmles rather than many, and otherwise is of the same appearance.

No other masses are present on the left arm.

The lesions on the right arm are s>inmetrically arranged with

those on the left. The masses are of the same character as those of

the left arm.

Over the left knee and in the ligamentum patelkie, occupying the

space of the normal indentation between the patella and the tubercle

of the tibia, is a single mass about 2 by 2 cm., which gives the same

resistance and is of the same structure as that described for the

elbow tiuiior. The mass moved with the motion of the leg upon the

thigh and gi\es no discomfort. There are no other lesions present on

the legs.

The clinical diagnosis of multiple gummata of the tendons was

ventured by both Dr. Young and m>self. Blood for a ^^'assermann

was taken and part of one of the nodules removed for section. The
incision healed nicely.

The Wassermann was reported four plus positive to both alcoholic

and cholesterinized antigens. (Laboratory of the New York Skin

and Cancer Hospital.)

Radiographs taken by Dr. Young showed the nodules as outline

of soft parts. No shadow of bone nor connection with bone was

found.

The biopsy material was sectioned and stained.

Preparations with Levaditi silver impregnation were made and

prolonged search for S. pallida proved unavailing.
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Microscopically the tissue of the tendon was interspersed with

larger and smaller accumulations of I'ound cells. These aggregations

were about the bloodvessels, which were unusualh' numerous and
indicated that new bloodvessels and capillaries had formed in tendon,

which is ordinarily almost free of bloodvessels. The type of cell

l)redominating in tlie peri-arterial gummata was the round cell

with occasional spindle-shaj^ed epithelial cells. There were no

giant cells nor polynuclears. There ^^as no e\idence of caseation

nor necrosis. No cartilage nor bone had formed.

The bloodvessels were extremeh' numerous for tendon. The
majority were of the single layer capillary form. The lumen of

even the smallest was open and the lining appeared uninjured. No
vessel was seen of sufficient size to show evidence of the infiltration

of the coats.

There was no formation of a fibrous connecti\e-tissue wall about

the mass. It was a})parently a diffuse process. The histopatho-

logical diagnosis was "granuloma, probably syphilitic."

We have considered that the patient received her syphilitic infec-

tion at the time of her first marriage. The early abortion and the

subsetjuent barren period of elcA en >ears is evidence in favor of this.

The first appearance of this imusual lesion occurred three years

after the syphilitic infection. Speculation as to the localization of

the spirochetes, to which the gummatous process is the reaction,

would be confined to the theory that in the period of spirocheto-

cemia, spirochetes lodged localh' in the infrequent end-capillaries

of normal tendon. The impetus for the reaction to the presence of

the organisms may have been some mild injury to the exposed sites

of the elbows and knees. The fact that the patient knows of no

eruption nor sore that would indicate sy])hilitic infection does not

exclude her syphilitic infection. That the nodules did not ulcerate

we believe to be due to the low plane of the metabolism of tendon.

At the time of the chnical examination the differential diagnosis

presented little difficulty. Bursitis, ganglion, tophi, tendosynovitis

and sesamoid bones were all easily o^'erruled.

Recently the attention of one of us (G) has been drawn to the

clinical resemblance between this described gumma, lesion and
juxta-articular nodules.

Juxta-articular nodules w^ere first described by Jeanselme in 1899

among the Indo-Chinese. (To translate) : "(^linically the nodules

are of various sizes, globular or polyglobular, most often collected

in masses. In the beginning the tumors lie deep in the subcutaneous

tissue. Some of them are movable and roll under the fingers like

ganglion; others appear adherent to the periosteum, from which

they possibly originate. Later, these nodules become more super-

ficial and are incorporated in the skin. Later still they raise from

the surface as protuberances of very hard consistency. The skin

undergoes no modification; it is only distended and perhaps dis-
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colored at the highest point. The nodules are remarkably sym-
metrical. They occupy the external aspect of the extremities, sin--

mounting by preference the bony prominences and grouping about
joints. The points of predilection on the lower extremit}' are: the

external malleolus; head of the tibia; tubercle of the tibia; anterior

surface of the knee; trochanteric and sacrococcygic regions; on the

upper extremity: the olecranon; epitrochlear; acroniium; and
dorsal surface of the digits."

The generally ascribed cause for the nodules is the result of the

habit of the natives to lie with the elbows and knees in contact with

the ground.

"On section studied with low magnification the nodules are divi-

sible into three zones—an internal or zone of degeneration, an
external or inflammatory and an intermediate or zone of transition.

"The degenerative zone is formed of irregular blocks, homo-
geneous and translucent, which stain a deep red with eosin. These
blocks are fissured in all planes and their contours are convoluted.

With higher magnification focul. I, obj. b) the degenerative sub-

stance is subflivided into two portions; the first, really homogeneous,
is a clear red; the second portion is more or less merged with the

preceding and is vascular, slightly fibrillar and a violet red. In the

spaces which separate the blocks into fragments are various ordi-

nary polymiclears undergoing disintegration. The number of these

leukocytes increases as one approaches the periphery of the degener-

ated mass. The leukocytes are situated in the large otherwise empty
spaces which appear cut out l)y a punch in the dense fibrous tissue.

At the l)orders of the large empty spaces are disseminated some
smaller degenerative blocks, all easy to recognize, even the sranllest,

by the bright red color.

"The zone of inflammatory reaction is made up of two very differ-

ent structures: one of fibrous tissue, the other of yellow meat like

tissue. In the latter one finds: large and anastomosing fixed cells

within a reticulum where the network is filled by criss-crossing

fibrils in all planes; some fixed cells, freed in tJie form of macrophytes;

some giant cells, with nuclei originating from connective tissue;

innumerable plasma cells in the interstitial spaces; considerable

number of polynuclears, most of the ordinary type, and some
eosinophiles ; and finally numberous blood and lymph capillaries,

which consist of only one layer of flattened or raised epithelial cells.

"Between the frank inflammatory zone and that of sclerosis there

exists some transitional forms. Little by little the collagen elements

predominate over the cellular, the fibrils dispose themselves in thick

})undles, se])arated b>' proper interstices, forming a mosaic of fixed

flattened cells. Little by little the vessels become fewer and their

walls thinner, and a compensatory diniiiuiTion of the polynuclears

exists.

"The zone of transition between that of degeneration and that of
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inflammatory reaction is characterized by a gradual homogenization

of the connective tissue which loses the fibrillar condition and
stains deeply with eosin. Between the focus of necrosis and focus

of the inflammatory area begins an eliminating sulcus which gradu-

ally causes the degenerative tissue to form as a foreign body within

the fully sclerosed tissue.

"The bacteriological examination has been com])letely negative.

In sections stamed by Ziehl or Gram, or after treatment with 40

])er cent, potassium hydroxide, we have ne^er demonstrated any
microbes.

"The microscopic examination has revealed nothing as to the

nature of the nodule. They certainly do not reveal syphilis nor

tuberculosis, nor any suggestion of xanthoma which have character-

istic structures. The possibility of tophi naturally presents itself,

but the site of the small tumors, their multiplicity, indolence,

structure, absence of tophi of the ears, the rarity of pains and mal-

formations about the joints, and finally the regimen of the class of

poor affected are little in favor of such a supposition. The nodules

are not fibroma, nor sclerosed forms of peri-articular bursic."

It has been thought wise to gi\-e a rather full account from Jean-

selme on juxta-articular nodules because of the scant attention paid

to them in most of the English works, e^en those on tropical medi-

cine. Were it not for the histology we beliexe it would have })een

difficult to dift'erentiate the case of multiple gummata of the tendons

from juxta-articular nodules.

Summary. A case of multiple and symmetrical gummata of the

tendons is described which clinically closely resembles the tumors of

juxta-articular nodules. The microscopic picture is very difterent,

however, and hence the two conditions cannot l)e confused.

Unfortunately we were not able to observe the eft'ect of anti-

sy])hilitic treatment, but the suggesti\'e history, positi\'e Wasser-

mann, and histology of one of the lesions puts the diagnosis of

multiple syj)hilitic gummata of the tendons on a sound basis.

Thanks are extended to Dr. Elizabeth Finch for her aid in the

technical stiuh', and to the director of the Institute of Tropical

^Medicine and Hygiene, San Juan, Porto Rico.
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CONGENITAL ABSENCE OF ONE LUNG.

By Charles S. Levy, M.D.,
BALTIMORE, ^fARYLA^'D.

(P'rom the James liucluuian Brady L'rological Institute, Johns Hopkins Hospital.)

Congenital absence of one lung is a rare condition. Twenty-
one cases are reported in the literature. 'J'hey are, briefly, as

follows

:

1. Haberlein:^ Soldier, aged twenty years, who had respiratory

difficulty. Absence of left lung. Left thoracic cavity filled Avith

fluid. No left bronchus. Heart in normal position.

2. Ilaberlein:^ Kight lung absent in a soldier, aged twenty-four

years. Left lung abnormally large. Right thoracic cavity filled

with fluid. Both primary bronchi and all pulmonary vessels entered

left lung.

3. Bell:'- Young man, aged twenty-four years, a Pole, in the

German service, who had had some respiratory difficulty since birth,

died suddenly sitting up in bed. Right lung absent. Both primary

bronchi entered the left lung. Xo right pulmonary vessels.

4. Bell:'- Absence of left limg in young man; absence of left bron-

chus and left pulmonary vessels. Heart on the right side. Aorta

small.

5. Ilein:^ Six weeks' old male child, very cyanotic. Right lung

absent. Rudimentary right bronchus. Xo right pulmonary artery

or veins. Ductus botalli wide open. Foramen ovale patent.

6. Maschka:^ Premature child who lived two hours. Right

thoracic cavity completely filled with pericardial sac and contents.

Right lung absent. Right bronchus a pea-sized, closed pouch. Left

lung single lobed. Absence of right pulmonary vessels. Esophagus
ended blindly at about its middle point, but below communicated
with the trachea.

7. Stein:'" Six weeks" old child. Right lung missing. Rudiment-
ary right bronchus. Xo right pulmonary vessels.

8. Griiber:'' Stillborn child. Absence of right lung and right

primary bronchus.

9. Ilerrero:' Man, between sixty-five and seventy years, found

dead on the street. Left lung absent. Xo left primary bronchus.

Right lung hypeitrophied.

10. Theremin:'^ Girl, one hundred and twenty-seven days old.

During life moist rales were heard in upper part of left chest and signs

of pnemnonia on the right side. Xormal conformation of chest.

At autopsy the left lung w^as found to be absent. Left thoracic

cavity filled by pericardial sac; pericardium adherent to walls of

thorax. Left primary bronchus represented as a pea-sized pouch.
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No left pulmonary vessels. Left auricle received no vessels, but a

single pulmonary vein emptied into the vena azygos.

11. Theremin:^ Girl, eleven days old, died of pneumonia. During

life, bronchial breathing on both sides posteriorly. Xo deformity

of chest. At autopsy, left lung absent. Hemispherical cartilagin-

ous pouch of left bronchus. Xo pulmonary veins entered the left

auricle, but these united to form a large vessel which communicated
with the vena azygos.

12. Griiber:^ Premature child, born dead. Left lung absent.

Chest symmetrical. Three short branches of the trachea at the

liilus of the right lung. Left thoracic ca\'ity filled with pericardial

sac. Pulmonary artery divided into a right pulmonary arter\- and
the ductus arteriosus.

13. Tichomiroff:^^ Girl, aged twenty-four years. Chest sym-
metrical. Absence of left lung and left primary bronchus. Three
branches of right primary l)ronchus. One right pulmonary vein.

14. Findhiyson:^^ Child, who lived few hours after birth. Right

lung absent. Trachea ended in left bronchus. Left lung hyper-

trophied.

Lx Gross:^- Child, five months and twenty-three days old.

Atresia ani. Asymmetry of face.. Left lung absent. Right lung

filled the right thoracic cavity and the small part of the left. Left

])rimary bronchus ended 1 cm. long. Heart hypertrophied and
filling left thoracic cavity. Right lung emphysematous. Left

pulmonary vessels absent.

16. EUis:^^ Boy, aged eight years, with diagnosis of acute articular

rheumatism and acute endocarditis. Chest symmetrical. Physical

examination: Expansion good but diminished on left. Dulness

posteriorly to midaxillary line. Tubular breathing as far as mid-

line on this side. Roentgen-ray diagnosis: efi'usion of left side of

chest. Autopsy: Left lung absent. Right lung well beyond the

costochondral line and twice the normal size. Large pericardial

sac occupying remainder of left side of thorax. Xo left pulmonary
artery or veins. Left bronchus 2.5 cm. long, ending as a blind

pouch and covered with grayish tissue, which microscopically showed
cellular-fibrous tissue, with ill-defined spaces lined by epithelium.

17. Tebbiiit:^* Boy, aged twelve years. Heart 15 cm. to the left

of the stermmi. Left side of thorax dull posteriorly. Presystolic

and systolic murmurs at apex of heart. Roentgen-ra\' report: heart

enlarged and pushed over to the left. Autopsy: Left lung absent.

Left side of thorax occupied by the heart. Distended pericardial

sac and pericardial adhesions. Pulmonary artery divided into two
branches before entering the right lung. l*ulmonary vein formed

by junction of two main vessels, which themselves were formed by
two or three smaller veins soon after leaving the right lung. Kndo-
f-arditis of the mitral and aortic valves.

There are, in addition to these reports, four cases in the literature
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where a possible rudimentary lunt;- luis been found coxcriii';!; an
imperfectly developed pi'inuu\\- bronchus.

IS. Miller:^-' ]\Iale, aged four weeks. Left lung the size of a pea.

Left primary bronchus small and capped by rudimentary lung.

19. Miller:^-' Male, aged six weeks. Left lung the size of a cherry,

hanging on narrow bronchus.

20. Miller:^-' Female, two days old. fycft lung a mass of tissue,

2 cm. long, attached to narrow bronchus.

2L Hanson:^^ Female child who lived fifteen minutes. Heart
on the right side. Right lung smaller than normal. Left lung

rudimentary and looked "like a bunch of millet-seed, not larger

than buckshot, the left bronchus being simply a cord one-twelfth

inch in length." Diaphragm absent on the left. Left thoracic

cavity occupied by part of the small and the large intestines and
the appendix just beneath the clavicle.

The cases of Bill, Flischmann, Meckel, Riviere, Pozzi, Sommer-
ling, Heyfelder, quoted by Forster (]Missbildung) and by Fiirst in

Gerhardt's llandhuch are regarded as doubtful cases of congenital

absence of one lung and have not been included in the above list.

Through the courtesy of the Department of T'rology the writer

has been enabled to report an additional case of congenital absence

of one lung in a patient who was treated on the service for the

urinary incontinence of tabes dorsalis. This is the first case of con-

genital absence of one lung in almost GOOO autopsies performed in

the pathological department of the Johns Hopkins Hospital.

Clinical UiMory. October, 1917.

H. S., aged forty-nine years; married. Family history negative.

History of occasional slight dyspnea.

Patient had a sore on the penis at the age of eighteen (1888),

which was apparently not followed by any sec(jndary manifesta-

tions of lues. In 1912, he noticed that he had some difficulty in

w^alking, particularly when walking toward the light, when he
seemed to think that the ground was coming up to meet him.

For one and a half years there had been nocturnal incontinence

and some diurnal frequency. Examination at this time showed a

positive Romberg and absent knee-jerks. On cystoscopy 300 c.c.

residual urine was obtained. The bladder showed considerable

trabeculation and cellule formation. The trigone was atrophied

and the internal sphincter sufficiently dilated to make the veru-

montanum easily visible with the observation lens of the c\'stoscope.

The diagnosis of tabes, \\\t\\ \'esical involvement, was made.
In December, 1918, the patient returned to the clinic. For seven

months he had been confined to his bed as a result of ataxia. His
urinary incontinence had gotten worse, with constant dribbling

day and night. From ]March to July, 1918, the patient had been
catheterizing himself at irregular intervals. On iMay 23 he devel-

oped a right-sided epididymitis which subsided on incision and
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(Iraina^T. In 'July, IDIS, lie dcxelopcd epididymitis of tiu' opjjositi'

side. "^J'wo sinuses discharj^iii^' ])us followed incision and drainage.

In January and February, 1!)1S, the patient receiAed three intra-

venous and three intrasj)inous treatments for liis tahes. He was
under the care of Dr. E. L. .Zinmiermann, who rt'ported a positive

Wassermann of both the l)lood and the spinal fluid. The patient

was admitted this time to the wai'd, following an incision of an

abscess of the left epididymis.

Physical E.raviinaiion. Showed a poorly developed, emaciated,

middle-aged man, with atrophy of the muscles of both the upper

and lower extremities, who walked with a typical tabetic gait; the

thenar and hy})othenar eminences of the hands were atrophied.

He wore a urinal for incontinence.

Nenrolofjical E.niininat'um. ( 'ranial nerves were negati\'e. Pupils

were equal })ut reacted sluggishly to light. The knee-jerks were

present. Finger-hnger and heel-tibia tests revealed marked inco-

ordination. Romberg was })ositive. Movements of the big toe were

not appreciated by the patient, showing definite loss of muscle

sense. No ankle-clonus was present. Touch sensation was normal

everywhere, but the patient was unable to distinguish between
blunt and sharp sensations with the head or the point of a pin.

Head and Xfch. F'xaminations ^\ere negative. Xo general

glandular enlargement was present.

Thorax. Anteriorly the chest was asymmetrical and long.

Retraction was present at Iwth apices and in the interspaces. The
left side of the chest was flatter than the right. Movement of the

entire chest was restricted. Percussion note everywhere was
impaired and fiat at the apices. From the apices down to the second

rib expiration was prolonged and suggestive of tubular breath-

ing; everywhere else the breath sounds were bronchovesicular in

character.

Posteriorly. Same asymmetry of chest existed, with marked
bulging on the right. The spine showed convexity to the right in the

cervical and thoracic regions. A'ocal fremitus was diminished on

the left and the percussion note was impaired over the entire left

side and fiat toward the base. On the right there was some impair-

ment to percussion from the apex down to the angle of the scapula,

otherwise the percussion note was normal on the right, with good

descent of the lung on deep inspiration. On auscultation the

breath sounds were tubular in quality in tlie region of the second

and third thoracic spines on the right. The tubular quality stopped

abruptly at the fourth thoracic spine. Below this the breath sounds

were })]"onchovesicular. 'V\\v breath sounds of the left side were

suppressed, almost tubular in (piality to the angle of the scapula,

but vesicular below. At the left base showers of rales were heard

at the end of inspiration.
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Ilcdrl . Owiiiu,' to \\\v iiii])aii'int'nt df the ])('i'ciissi()ii iiotr on the left

the relati\(' cardiac diilncss could not hi- ina<lc out. A ditVusc

pulsation was seen in the nipj)le line from the third to the hi'th left

interspace. Heart sounds were clear hut distant in the aortic area.

A soft, systoHc mm-uiur was heard in the region of the ajjex, hut not

transmitted to the axilla.

Abdomen. Examination was negative.

Genitalia. The ])enis was edematous. A discharging sinus com-
municated with the left globus major. The entire left side of the

scrotum was indurated with scar formation and another discharging

sinus was present at the lower pole. The epididymes on both sides

were enlarged and nodiUar. The testicles could not l)e felt as sepa-

rate masses from the epididymes.

Rectal. Xmnerous external liemorrhoids were present in a cauli-

flower arrangement. The anal sphincter was markedly relaxed.

The left lobe of the prostate \\as of almost stony hardness. The
right lobe of the prostate was small, flat and not indurated. The
patient was discharged four days later, with the sinus of the left

epididymis still draining.

On January 28, 1919, the patient received a Kollmann dilatation.

This was immediately followed by an elevation in temperature to

105° F., accompanied by tachycardia, chills and profuse sweating.

The patient was admitted at once to the ward.

The physical examination did not differ materially from that of

his previous admission. The pupils were equal but reacted slug-

gishly to light. The knee-kicks were obtained, but with difficulty.

The thorax showed the asymmetrical character previously noted.

There was a marked depression below the xiphoid and retraction

at both apices. Vocal fremitus was diminished on the left. The
percussion note was impaired at both apices while the breath sounds

were bronchovesicular in type in front. On the left, posteriorly,

vocal fremitus was absent and the percussion note was dull in char-

acter and flat at the base. On the right, posteriorly the percussion

note seemed to be normal. Scattered over the entire chest in front

and behind were numerous rales.

The maximum impulse of the heart was in the fifth intersjjace,

almost in the axillary line. The left side of the scrotimi was still

indurated and a discharging sinus was present at the lower pole.

On admission the patient was in extreme shock. The tempera-

ture varied between 104° and 105° F. for the first two days. On
the third day the temperature became subnormal and remained so

until his death, six days later. While in the hospital the patient

had marked rectal incontinence. He gradually grew weaker and
had attacks of respiratory difficulty, accompanied by shortness of

breath and rapid pulse. Two days before death signs of broncho-

pneumonia were found in both lungs. For four days before death

the patient had complete anuria. The blood urea was 1.7 grams
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per liter. The patient died on February 5, 11)19. The actual causes

of death were regarded to be bronchopneumonia and uremia.

No roentgen ra^• of the patient's chest had been taken during

life.

Clinical Dicujnosis. Tabes with lu'inary and rectal inc(jntinence;

chronic fibroid tuberculosis of the left lung; bilateral pyelonephritis,

uremia; bronchopneumonia.

Auioxjsy Report. Anatomical Diagnosis. Syphilitic aortitis;

fibrous orchitis, tabes dorsalis; abscess of left testis and seminal

vesicle; p.yelonephritis (bilateral); dilatation of colon; congenital

absence of left lung, left bronchus, left pulmonary artery and left

pulmonary veins; abnormal course of left innominate vein, lobular

pneumonia, calcified lymph glands.

Fig. 1

The thorax was asymmetrical, the right half more prominent than

the left. In the middle of the anterior part of the left scrotum there

was a small fistula from which thick yellow pus exuded. The organs

of the abdominal cavity were normal. On opening the thorax a very

remarkable condition was found. The right lung was of tremendous
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size, completely filling the right pleural cavity and extending

medially over the front of the mediastinum and into the anterior

part of the left hemithorax, so that the uppermost anterior margin
of this lung came to lie at the left apical region, to which it adhered.

From the left apical region the anterior margin of the right lung

extended downward and lay about 10 cm. from the midline.

As may be seen from Fig. 1 the anterior portion of the thorax was
occupied by a large part of the upper lobe and by the whole middle

lobe. The right pleural space was empt\' and the pleural surface

was smooth and grlistenine;.

Fig. 2

The left lung was absent. The si^.e and position of the right lung

displaced the heart to the left and posteriorly into the position

usually occupied by the lower part of the left lung. The lateral

and posterior surfaces of the pericardium were adherent to the chest

wall by firm connective tissue. No traces of visceral pleura were
found. At the left apex there was a small portion of dark pigmented
tissue, which was independent of any connection with the lungs or

the heart.



24-t LE^Y: congenital absence of one lung

On removing the organs of the neck, together with the heart and

lung, the following remarkable condition was seen.

1

.

The trachea was large in diameter and descended down to the

region of the hifiu'cation. At this point a large primary bronchus

proceeded toward the right lung, where the usual ramification took

place. The left ])rimary bronchus was represented only as a small,

blind pouch at the point of bifurcation. This condition may have

represented an attempt toward the formation of a left bronchus

at an early embryonic stage (Fig. 2, a).

2. The pulmonary artery arose from the left \entricle as usual,

then passed under the arch of the aorta toward the right side and

divided into three Ijranches. Each of these entered the upper,

middle and lower lobes of the right lung respectively. Xo left

pulmonary artery.

3. The pulmonary veins were made uj) of: (a) Two branches

which arose from the upper lobe and which imited into one trunk.

(//) One l)ranch which arose from the middle lobe, (r) One branch

which arose from the lower lobe. These three trunks emptied into

the left auricle separately. Xo left pulmonary veins.

4. The superior vena cava emptied as usual into the right auricle,

l)Ut received only one innomin.ate vein. The left innominate \e\n

emptied directly into the right auricle.

5. The right vagus and phrenic nerves had their normal relations.

The left vagus descended normally. The left phrenic nerve coursed

close to the chest wall, owing to the absence of the left lung.

Heart. The cavities were large and the muscles hypertrophied;

heart valves smooth and glistening. The base of the aorta showed

many sclerotic patches. This condition existed along the entire

vessel.

Lvng. The pleura was smootli but somewhat thickened. The
upper lobe ^^as large and consolidated posteriorly and laterally.

The lower lobe was air-containing. The elastic structure of the lung

appeared to be greatlx- increased. Over the left uppermost part

of the middle lobe there was an area of atelectasis. Glands at the

hilum were enlarged and some were caseous.

Spleen, Liver, AdrenaJ.s, Paiicrea.s-, (iastro-intesiuud Tract. Xormal.

Kidney. The left kidney \\'eighed IGO gm. and was of firm con-

sistency. 'J'he capsule strippedi with difficulty, leaving a rough

surface. The j)elvis was distended by yellowish-white, thin, puru-

lent material. Striations of the medulla were indistinct. The cortex

was pale and graiuihir. The ureter was of large calibre.

Right Kidney. Weighed 220 gm. Of the same gross api)earance

as the left kidney, l)ut no fluid had accumulated in the pelvis.

Genitalia. Right testicle of firm consistency and the tubules did

not pull out readily. Left testicle was represented by a cavity filled

with pus. A large abscess was found in the left lateral lobe and a

small abscess in the middle lobe of the prostate. The bladder

showed nothing abnormal grossly.
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Brain and Cord. The dorsal colunuis were gray and translucent.

Brain showed nothing abnormal.

Microscopic Exaniinaii<jns. liight lung: Some alveoli were filled

with a large number of polymorphonuclear cells and desquamated
epithelial cells. Some contained red blood cells and large mono-
nuclear wandering cells. Sections stained with Mallory's connec-

tive-tissue stain showed connective-tissue structure increased.

Section thi'ough the small mass of tissue seen in the region of the

left apex was formed of fat, connective tissue, bloodvessels and one
small lymph node, in no way suggesting pulmonary tissue.

Aorta. ^Mononuclear infiltration around the bloodvessels of the

adventitia. Some areas of necrosis of media.

Testes. Hyaline changes in many tubules. Xo signs of spermato-

genesis. Tubules rigid and surrounded by thick walls.

Kidneys. Actual necrosis of the epithelial lining of some of the

convoluted tubules. A few hyaline glomeruli. Some areas of mono-
nuclear infiltration.

Cord. Section stained by Pal-Weigert method showed marked
degeneration of the posterior columns. Section of liver, adrenals,

intestines, pancreas and bladder were normal.

In these 22 cases absence of the left lung occurred fifteen times

and of the right lung seven times, showing a definite predilection

for this anomaly on the left side in the ratio of 2 to 1. Xo satis-

factory anatomical explanation has been offered for this left-sided

predominance, but interference with the blood supply in embryonic
life is supposed to be in some way responsible for it.

Life is not incompatible with one lung. The period of life in 10

cases has varied from eight years in one to about seventy years in

another, tweh'e dying before the age of one year. The analysis of

these 10 cases as regards duration of life is as follows: 1 case of

eight years, 1 case of eleven years, 1 case of twelve years, 1 case

of tw^enty years, 3 cases of twenty-four years, 1 case of fifty years,

1 case of seventy years, 1 case of a young man.
Respiratory symptoms have not been common and the patients

have often come to autopsy for other than pulmonary conditions.

There has been a tendency for the one lung to undergo compensa-
tory hypertrophy and to occupy part of the opposite side of the

thorax. Atrophy of the lung is reported in one case (Hanson's).

The pulmonary vessels have shown abnormalities which are not

constant for all cases. The primary bronchus corresponding to the

missing lung has usually been rudimentary and has often ended

as a blind pouch. The absent lung has most often been replacefl

by a large pericardial sac, sometimes by fluid, and in one case part

of the small and large intestines was found occupying the left

thoracic cavity.

In the cases previously reported the chest has been described as

normal in contour. The thorax in the case reported here was defi-

nitelv asvmmetrical, the left side of the chest being flat and the
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()l)posit.e side bulging, tliis asyinmetry w as more marked posteriorly.

( -liiladiti,^' in ]9](), diagnosed absence of tlie left lung from a

roentgen-ray plate in a boy, aged ten years, who had a flattened

left chest. It is possible that his case represents a true al)sence of

one lung, i^ut up to the present the clinical diagnosis of absence

of a lung has never been verified at autopsy.

I desh-e to express my thanks to Dr. Carlos P. Chagas, of the

pathological department, for having performed the autopsy and for

having placed the literature on the subject at my disposal.
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SECONDARY MENINGITIS TREATED BY INTRASPINOUS
ADMINISTRATION OF AUTOGENOUS SERUM.

REPORT OF A CASE.

By Theodore M. Sanders, M.D., Capt. M.C, U.S.A.,

NEW YORK CITY

ASSISTANT CHIEF OF MEDICAL SERVICE AND NEUROLOGIST, U. S. A. GICXERAL

HOSPITAL NO. 12, BILTMORE, N. C.

During the last epidemic of influenza, some bronchopneumonia

cases terminated in a fatal meningitis. These meningitides were

reported to have been caused by pneumococci, \'arious kinds of

stre])tococci, and occasionallN Hncillus influenzif.
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Two such postinfluenza meningitis cases occurred in my ward
at U. S. A. General Hospital No. 12. The second one was treated

successfully by the intraspinous administration of autogenous serum.

This is the case I am reporting, not only because of the favorable

outcome, but also in order to have others try out this therapy.

Report of Case. Patient, L. S., No. 963, a plumber, was ad-

mitted from Camp Polk, N. C, December 10, 1918, to U. S. A.

General Hospital No. 12, Biltmore, N. C, in a seemingly moribund
condition. A history was not taken at this time because of his

irrational and stuporous mental condition. However, on January

4, 1919, the following facts were obtained:

Personal History. About one whisky a day. Smokes fifteen

cigarettes per diem. Otherwise negative.

Family History. Father died of sepsis from a carbuncle. Mother,
one sister and a brother all alive and well. No history of any
hereditary diseases obtained.

Past History. Had trouble with his left ear t\\o years ago and
says he does not hear well in that ear. He never had measles,

mumps, scarlet fever, diphtheria, smallpox, pneumonia, menin-
gitis or malaria. He denies venereal diseases by name and sAinptoms.

Present Hlness (taken January 4, 1919). Onset of the present

illness on December 1, with "a heavy cold," when he "coughed
night and day. " Also had a high fever. He was told at Camp Polk

that he had pneumonia. Was admitted to U. S. A. General Hospital

No. 12 on December 10.

Physical Exaininatiou . General condition: A dyspneic, cyanotic,

toxic, stuporous and moribund white male, aged twenty years.

Skin and mucous membranes: No eruption; face flushed and
drawn; eyes and pharynx congested.

Glandular system: No general adenopathy. No thyroid enlarge-

ment.

Vascular system : Pulse slow, regular, of good force and collapsible.

Heart: Not enlarged. No adventitious sounds.

Lungs: Bronchopneimionia, bilateral, disseminated (physical

signs will appear below).

Genito-urinary System: Faint trace of albumin. Occasional

granular cast.

Abdomen: Flaccid.

Liver: Reaches from fourth intercostal space to costal margin.

Spleen: Not palpable. No tenderness. No masses.

Nervous System: Negative except for stupor, which at times

slips into semicoma and at times changes to delirium.

Provisional Diagnosis. Bronchopneumonia, disseminated, bi-

lateral, postinfluenzal. Sputum gave a questionable pneumococcus,
type 2, precipitation test.

Progress. December 10. Conjunctivie congested. Laryngitis

present. Voice hoarse and husky. Signs of bronchitis in lungs. Too
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ill to examine thoroughly. Blood-pressure lOO/oo. Telegram sent:

recovery doubtful.

Dee. 11. Condition not improved. Patient delirious. A'omited

dark-green tluid. Given intravenously 1000 e.c. of a o per cent,

glucose solution . We are testing out convalescent influenza, broncho-

pneumonia donors, who had a ty])e 2 pneumoeoccus sputum, for a

transfusion tomorrow. Blood count: White blood cells, ;]8,00();

pohinorphonuclears, 94 per cent.

Dec. 12. Transfusion of 500 c.c. of a convalescent postinfluenza,

bronchopneumonia donor given by the sodium-citrate method by
Lieut. A. Orth. Blood culture sterile.

Dec. 13. Patient is decidedly improved. Tem])erature 102°,

pulse, 7(), respiration, 2(); whereas on admission temperature was
over 10;")°, pulse 105, respiration 38. Signs in lungs of a disseminated

bronchitis. Although consolidation is not definitely found, it })rob-

ably exists. (Sputum culture showed Gram-positive di])lococci;

pneumoeoccus agglutination test gave a questionai)le positixe

type 2 reaction.)

Dec. 14. Condition improved markedly. Temperature 100°,

])ulse ()4, respiration 24. Signs in chest diminishing. Telegram:

improving.

Dec. 15. Temperature rose again to 103°. Signs in lungs as they

were. Complains of a headache.

Dec. 17. Signs in right lower lo])e posteriorly extending as far

as the axilla still marked, but no absolute or classical evidence

of consoli(hitioii. Teni])erature vacillating. Still comjiiains of a

headache.

Dec. 18. Patient is again irrational at times. Cardiovascular

system in good condition. Lungs: crepitant and coarse moist rales

heard ahnost everywhere. \o definite signs of consolidation, though

it probably exists. X(tvous system: headache, photophobia, stiff

neck, slight ])ilateral Kernig. Right knee-jerk almost absent. Left

knee-jerk diminished. No Babinski, Opi)enheim or Crordon. Xo
clonus. Considering the temperature and signs of central nerxous

system, meningitis is ])robal)le. Telegram: recovery still doubtful.

Blood cultur<> again steril(\

Dec. 10. Tem])erature still se])tic. Blo()d-])ressure i;)2 78,

whereas on admission it was 100/55. Patient a])])ears a little better.

Xeck still stiff. Kernig doul)tful. Knee-jerk (liminislie(k Xot as

irrational as yesterday. Xo headache, no hy])er(>sthesia, no ])]iot()-

phobia.

Dec. 20. At right base, posteriorly, there is now dulness, higher

l)itclie(] breathing and cre])itant and fine moist rales.

X'eck stilV. Headache. Kernig positive. Lumbar puncture

should not l)e deferred any longer. In afternoon lumbar puncture

done; 40 e.e. of turbid, cloudy, purulent fhiid, under incre;is(-d

tension, obtained.
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Spinal Fluid:

Cell count, 61,400.

Differential count: polymorphonuclears, 9o; hinphocytes, 7.

Globulin, 4 plus.

Colloidal gold reaction.

Test-tube No. 1,2, 3, 4, 5, G, 7, 8, 9, 10 control.

Result: 2, 1\, 2, 3, 4, 3, 3, 1, ±, 0, 0.

Sugar reduction test, negative.

Culture, no growth.

Original film showed gram + diplococci, both resembling pneu-

mococci, intracellular and extracellular.

Mouse inoculation, mouse remained alive.

Blood count: White blood cells, 20,900; pohnnorphonuclears,

90 per cent.

Dec. 21 (family present). Lumbar jHrncture done again this

morning; 45 c.c. of cloudy fluid removed. Patient is apparently

slightly improved. In afternoon lumbar puncture, 40 c.c. of cloudy

fluid under less tension than that previously removed. Retinoscopy

:

Bilateral edematous papillitis (jhoked disk). Blood culture, sterile.

Dec. 22. Lumbar puncture done twice today.

Dec. 23. No headache. Neck not so stiff". \\\ afternoon lumbar

puncture done; 33 c.c. of cloudy fluid withdrawn. An autogenous

serum for intraspinous treatment is being prepared. The patient

evidently has immune bodies in his blood, for he is overcoming the

pulmonic process. Culture of spinal fluid on blood agar, blood

broth and serum broth negati\e.

Dec. 24. Left lung posteriorly, crepitant and moist rales. Right

lung, lower lobe, is still consolidated. At 11 a.m. lumbar puncture.

40 c.c. of pus-laden fluid withdrawn. Injected 15 c.c. of autogenous

serum. At 9 p.m. luml)ar puncture repeated. GO c.c. of less cloudy,

yellowish fluid drained off'. Injected 15 c.c. of autogenous serum.

Dec. 25. Lumbar jnmcture done twice today and autogenous

serum injected. Examination of spinal fluid showed quantity

42 c.c, cell count 31 ,800, culture again negative.

Dec. 2G. Lumbar i)uncture done and scrum givt-n twice today.

Mouse inoculation twice with the sediment from 20 c.c. of si)inal

fluid did not kill the animal.

Dec. 27. Lumbar ])uncture re])eat("(i. 25 c.c. of autogenous

serum administered. S])inal fluid is now yellowish from the serum

and a little less ck)U(ly ])erhaps. However, the general condition of

the patient is worse. I le is irrational. Blood culture again sterile.

Dec. 28. Although the temperature is juTsistently decreasing

under the use of autogenous serum, the geniTal condition of the

j)atient is worse. Me is now stuporous and irrational, but the

\egetative organs seem to be holding u]) w(41. Mouse inoculation

with the sediment of 30 c.c. of centrifugaliz(>d s])inal fhiid show(>d no

eft'ect on the mouse. Culture of the spinal fhiid on l)loo(l agar and
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l)l(H)(l brotJi slcrilc. Smear sliowcd iiiodcratenuiiiher of ])iis cells

and occasional Grain-])()sili\-e diploeocci. Smear for tnbercnlosis

negative.

Dec. 29. Transfusion of 450 c.c. from a conxalescent, post-
influenzal, bronchopneumonia donor done by the sodium-citrate
method. This was deemed necessary because the patient has been
repeatedly bled in order to make up autogenous serum and because
of the benefit of the last transfusion. Serum treatment twice today.
Temperature has slowlv declined until now it \acillates between
99° and 100°.

Dec. 30. Lumbar puncture. Spinal fluid: 000 cells per c.mm.
Bacteria negative.

Dec. 31. Temperature normal. Patient appears less stuporous,
but he is still irrational. Examination of left lung shows it almost
clear and resonant. Lumbar puncture showed the fluid under
normal tension and for the first time perceptibly clearer. It

has, of course, a yellow hue from the serum. All in all the prognosis
is more encouraging. Spinal fluid: cell count, 415 per c.mm.

Jan. 1. Patient is no longer irrational. Neck is not stiff . Kernig,
however, still positive. Pupils dilated. Pulse: lower tension and
dicrotic. Appetite very good. Lumbar puncture done and 25 c.c.

of clear, yellowish fluid removed under normal tension. 20 c.c. of

autogenous serum injected into the spinal canal. A clear fluid

corroborated the clinical s}Tnptoms of marked impro\'ement.
Spinal fluid: 300 cells per c.mm. Smear: Bacteria negative, occa-

sional pus cell. Few red blood cells. Culture negative.

Jan. 2, Lumbar puncture, 240 cells per c.mm. autogenous serum
administered.

Jan. 3. Still delirious at times, but neck is no longer stiff.

Kernig is still positive. Knee-jerk unequal. Lumbar puncture:
Canal entered and blood was withdrawn twice. Xo serum given.

Temperature under 100°.

Jan. 4. Neurological and mental status. Cranial nerves are

normal. Somatic nerves: no anesthesia, no paralysis. Reflexes;

pupils dilated; both react to accommodation. Right pupil reacts

sluggishly and slightly to light; left reacts less sluggishly. Bicipital

and tricipital reflexes normal. Pectoral, abdominal and cremasteric

reflexes nonnal. Right knee-jerk absent. Left knee-jerk diminished.

Neck still slightly stiff. Kernig sign still positive. Achilles and
patella reflexes normal. No Babinski, Oppenheim or Gordon.

Perception: Fairly good but a little hazy. He recognizes and
knows the use of common objects. He is oriented as to time fairly

accurately, but is perfectly oriented as to place and person. No
hallucinations exist. He does not dream.
Memory: He recalls well school days, date of enlistment and

military life.

Emotionally stable.
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Judnuient and reason good. In cas(' of lire he says he would wait

for hel}). Were he al)le he says he would run with water-buekets to

the fire. Lately he had }>een oeeasionally delirious. Only when
delirious from pneumonia, pyrexia and meningitis did he show
delusions and confusion. Then he talked about his wife, although

he is single. However, he says he is now engaged.

Volition: Rather apathetic. Can feed himself, he says, but

nurse does it for him. Invohmtary defecation and micturition

exists.

Attention: Is good.

Train of thought is coherent.

All in all, he is fast approaching normal mentality. The prog-

nosis for a complete mental recovery is good. Blood count: white

blood cells, 21,200. Pol^inorphonuclears, (3() per cent.

Jan. 5. Patient's temperature around 99°. lie feels good.

Pulse 100. Patient has bleeding hemorrhoids; a small indurated

swelling is presenting itself below the mastoid process, just behind

the right ear. Because the pulse has become more rapid, because

the patient has been repeatedly bled for autogenous serum, and

because of bleeding hemorrhoids and epistaxis from pickin^j his nose,

and because of the cervical infection, a blood transfusion of 500 c.c.

was again done by the sodium-citrate method.

Jan. (). Lumbar puncture done. 'AO c.c. of rather clear fluid

under increased tension removed. 22 c.c. of autogenous serum

administered. Spinal fluid: 20 cells per c.mm. Globulin test: slight

precipitate. Culture, negative.

Jan. 7. The swelling and inflammation of tissue below the right

ear is more superficial and spreading. I Tine: l^neumococcus

precipitation test; no ])recipitation.

Jan. 8. Right ear-drum shows a prominent malleus with blood-

vessels running down along it. Moreover, all around the margin

of the drum vessels are migrating toward the center. Retinoscopy

shows choked disk less severe than previously; also what appears

to be an exudative retinitis.

Jan. 9. The swelling has grown larger and has spread and

involves the whole ])arotid gland. It is red, hot, indurated and

tender. There is no fluctuation. The temperature has risen, but

this is due to the parotid inflamnuition, not the meningitis, which

is practically cured. Eyes still staring. Kernig i)resent. The
hemorrhoids have bled considerably and he seems to pick at them.

Jan. 10. Swelling has now involved the whole right parotid.

On gentle massage a bead of pearly pus presented at the orifice

of Stenson's duct.

Jan. 11. Parotitis still the same. Temperature dropped.

Kernig still present. Lungs seem clear.

Jan. 12. l^xrotid not so swollen nor so tender. Ttnnperature is

nonnal. Stenson's duct is still patent and a drop of yellow pus can
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be pressed through the pouty orifice. Keniig sign is much less

marked. Head not stiff. Mind is clear. Culture of pus from

Stenson's duct showed a Pneumococcus-streptococcus viridans and

a Staphylococcus aureus.

Jan. 13. Swelling of gland is decreasing. Pus can be expressed

at will through the oral orifice.

Jan. 14. Parotid swelling decreasing, orifice less pouty and from

it drains creamy pus.

Jan. 15. Parotid swelling nearly all gone. Pressure on the gland

causes pus to be evacuated through the mouth.

Jan. 23. Lumbar puncture done. 25 c.c. of 'dear, aqueous

solution withdrawn.

Spinal Fluid:

1. 13 cells per c.mm.
2. Globulin: plus-minus.

3. Colloidal gold reaction.

Test tubes Xos. 1, 2, 3, 4, 5, 0, 7, 8, 9, 10 control.

Result: 1|, 2, 2, 21, 2, 1, 0, 0, 0, 0.

4. Sugar, faint reduction.

Jan. 25. Patient feels fine. Appetite is splendid. Bowels

regular. He is permitted to go to the bathroom. Temperature,

normal.

Xeck hmbcr. Parotid swelling completely gone. Kernig negative.

Right knee-jerk greatly diminished, only evident when reinforced.

Left knee-jerk diminished to a lesser extent.

Retinoscopy: The papillitis and retinitis have disappeared.

Fundi now appear normal.

The right ear-drum, which was hyperemic when the ])arotitis

existed, has also returned to its normal appearance.

(These notes are taken verbatim from Clinical Record Xo. 0()3-

1925, U. S. A. General Hospital Xo. 12.)

The subsequent notes are condensed and will show an une\entful

recovery.

Jan. 31 to P'eb. 4. Patient ran a low-grade afternoon tem-

perature, evidently due to slight exertion.

April 10. X'eurological and mental examination negative.

April 29. Physical examination showed defective hearing in

left ear. He may be discharged on certificate of disa})ility. ]\Iean-

while patient had been on graded exercises, as were all convalescent

patients.

A note bv a specialist said: Hearing, right ear, 9 20; left ear,

0/200.

Diagnosis: Partial deafness in left ear, probably of central origin

and exaggerated as to degree.

Details for Prepar.\tiox and Ad.mixistratiox of Autog-
Exors Serum. Aseptically insert a needle into the median

basilic vein of the patient at the elbow and draw off blood into four
VOL. 159, xo. 2. FEBRUARY, 1920. 9
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50 ('.(•. centrifuge tubes. Separate the elot with a flamed ])hitiuuin

needle and centrifuge carefully at low velocity. After tlie .serum is

separated the tubes are kept in the ice-box. ( 'entrifuging is not

absohitely necessary if the serum separates easily. The spinal

canal is tapped in the usual manner with the Quincke needle and
s])inal fluid is allowed to flow off slowly. About 30 to (iO c.c. of the

turbid fluid is drawn off; the amount, of course, (le])ends upon the

spinal pressure and the clinical condition of the patient. The clear

serum, which had previously been warmed to body temi)erature, is

drawn into a 50 c.c. Luers syringe and injected into the s])inal canal.

Then the foot of the bed is raised.

Lumbar puncture and administration of serinn should be done

morning and night until the temperature drops. Then it should be

done once a day; eventually on every second day and thus gradu-

ally decreased according to the clinical course of the disease and
the laboratory examination of the spinal fluid.

Discussion. The rationale of autogenous serum therapy in

secondary meningitis is evident for the following reasons:

1. Immune bodies exist in the serum in ])ractically all infectious

diseases.

2. This immune serum is brought into direct contact with the

inflamed meninges and with the offending microorganisms.

3. Ordinarily the choroid plexus bars the free ])assage of inunune

bodies from the blood to the spinal fluid.

The principle suggested itself in this case because the patient was
slowly overcoming the pneumonic process when the meningitis

occurred. It was logical to suppose that he had immune l)odies in

his serum.

It is interesting to analyze this case more thoroughly and to

evaluate the various procedures.

Upon admission the moribund pneumonic patient was literally

revitalized by the timely use of three common therapeutic measures.

1. An infusion of 1000 c.c. of 5 ])er cent, of glucose solution which

caused elimination l)y diuresis, increased cardiac function and had
nutritional value.

2. Immune blood transfusion on the second day, ^^•hich acted

as a stimulant, and as a neutralizer of the toxemia.

3. Cardiac stimidation with caffein sodium benzoate, digitalin

and camphor oil, alternatively, every six hours.

The patient, Avith the help of these therapeutic methods, was
successfully combating the pneumonia; the temperature was step-

ping down; the leukocytosis was high; the whole clinical condition

was improving remarkably when the meningitis started.

After the meningeal infection had gained headway, lumbar
puncture per sc was life-saving, because it relieved the otherwise

fatal intracranial compression and because it drained the purulent

toxic spinal fluid. Whether rachicentesis alone with the natural
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and transfused innnunity would have cured the meningitis, no one
can say. The fact is tliat six days after the treatment ^ith the

intraspinous autogenous serum the temperature was nornud. Al-

though the patient seemed somewhat better just before the spinal

treatment was instituted, we all know how misleading those apparent

improvements in meningitis cases actually are; recurrences are the

rule. Elven from a hyj^ercritical and conser\ative standpoint we can

justly state the result is suggestive. It undoubtedly seems to have
l)een l)eneficial in this case and may possibly aid in others. It cannot

be denied that it is a very rational therapy and therefore should

be tried in the absence of a specific immune serum of known value.

The unilateral suppurative jxirotitis was an unusual complication.

The culture of the pus showed a Staphylococcus aureus and a Gram-
positive diplococcus belonging to the Pneumococcus-streptococcus

viridans group. This was probably not a hematogenous but an

ascending duct infection, as four blood cultures were negative. The
orifice of the duct was always patent and always drained pus until

resolution occurred without surgical interference. No apparent

parenchimatous destruction of the gland took place.

Three 500 c.c. transfusions were gi\en. All the donors were con-

^'aleseent influenza Bronchopneumonia patients. All were infected

,

as was this patient, at Camp Poll:. The first transfusion was
given to combat the pneumonia and the concomitant toxemia.

The second was given to make up the blood withdrawn to prepare

the autogenous serum. The third was given for the same reason and
because blood was lost by epistaxis and bleeding hemorrhoids; then,

too, it cut down the convalescence and may have helped the parotitis.

Laeoratory Discussion. I have delayed publishing this article

because I should have preferred to have had C^apt. A. L. Garbat,

M. D., New York City, chief of the laboratory, discuss this subject.

However, he has been ill and hence unable to contribute his part.

It was unfortunate that no absolute conclusion could be reached

as to the ty])e of organism we were dealing ^^ ith in the meningeal

infection. The sputum gave a doubtful capital group 2 agglutination

by the mouse method, but the organisms were not bile-soluble.

The urine showed no ])reci])itation tests. Repeated cultures from

the turbid spinal fluid made on all types of plain blood or serum

media remained sterile. Repeated animal inoculations with the

sediment of the spinal fluid did not kill the mice, although stained

specimens of the sediment showed definite Grani-])ositi\e di])lococci

both intra- and extracellular which had the mori)hology of pneinno-

cocci. Ap])arently the bacteria were dead. Smears from the pus of

the ])arotid showed a similar organism, but these bacteria grew

ra])idly on artificial media, with the characteristics of a Stre])tococcus

viridans. The cultures produced green ])igment on blood agar,

were bile-insoluble, were not agglutinated by ])neumococcus serum

and did not kill mice. Naturally one (ramiot draw any definite con-
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elusions as to tlie nature of the meningeal infection from these find-

ings. This does not, however, materially influence the point of

importance which the autlior desired to bring out, namely, that it is

•wise in secondary meningitis to use intraspinally the autogenous

serum, which prol)ahly contains a number of antibodies from the

primary infection.

CoNCLUSiox. We recommend the use of autogenous serum in-

jected into the subarachnoid space in cases of secondary menin-

gitis when there is no efficient specific immune serum.

I must take this opportunity to thank Capt. A. L. Garbat,

chief of the laboratory of U. S. A. General Hospital No. 12 for his

ever-helpful cooperation. I also appreciate the assistance given

by Sgt. P. Piel and his brother Pvt. R. Piel, of the laboratory force,

who carefully made up the autogenous serum under our direction.

OBSERVATIONS ON THE COLLOIDAL GOLD REACTION WITH
CEREBROSPINAL FLUID.

By Ellis Kellert, M.D.,
ALBANY, NEW YORK.

(From the Bender Hygienic Laboratory, Albany, N. Y.)

During the past four years the colloidal gold test on cerebro-

spinal fluid as de\'ised by Garl Lange has aroused great interest

among physicians and laboratory workers. This reaction, the exact

nature of which is not yet clearly understood, is proving of some
practical value as a diagnostic procedure. The utility of the test

is not generally recognized at the present time, and frequently

the reaction yields information not obtained so quickly by any
other diagnostic measure. This is seen particularly in the occasional

case of meningitis in which the Wassermann reaction is negative

and a characteristic curve is obtained by the colloidal gold method,
or where a tuberculous curve is obtained and no acid-fast bacilli

found; also in cases in which differential diagnosis between polio-

myelitis and tuberculous meningitis is difficult the reaction has

proved of value. As in all laboratory diagnostic procedures, how-
ever, occasional false reactions are obtained, and it is the chief

object of this paper to record a few such instances and to make
certain observations which may prove of interest to those per-

forming the test.

Previous articles on the gold reaction have considered in great

detail the methods of preparing the fluid, and we shall not discuss

the subject except to say that if directions regarding cleanliness of

glassware and purity of reagents are carefully adhered to no great
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difficulty will be experienced in making the colloiflal gold. ( 'olloidal

fluids will vary in their physical characteristics, and occasionally

the same spinal fluid will give, with different colloidal gold solutions,

a slighth' variable clu^'e, Init the results are usually comparable..

Nevertheless, it is advisable to use spinal fluid from known cases

as a control to check the accuracy of each new lot of colloidal gold.

Fluids that are opalescent yield a more marked curve than others,

but although exaggerated the curve can usually be interpreted.

Conversely, fluids having a clear red appearance and no trace of

opalescence may yield but slight and inconclusive reactions. Such
fluids are much more permanent than those possessing some degree

of opalescence. In preparing the fluid it will be found that quanti-

ties of 500 c.c. or less are more readily prepared than larger amounts,

and because of the ease of manipulation, this quantity is recom-

mended or smaller quantities when few specimens are received.

Negative Tests. In our experience the curves obtained in

tuberculous and syphilitic meningitis and in tabes have been

similar to those described by others. No correlation could be made
between the degree of the curve and the extent of pathological

involvement, but the fluid ^rom patients with tuberculous menin-

gitis gave an exceedingly pronounced curve when examined several

days before death. In fact the reactions might be termed atypical,

in that they tended to show the greatest change in the terminal

tubes. Such fluids also showed a greatly increased cell count and
positive globulin reaction, and the extent of the curve seemed to

run parallel with the amount of globulin present estimated by the

Noguchi butyric acid method. In a series of seventy-five fluids

giving negative colloidal gold reactions only three showed a positive

globulin test and increased cell count. They were as follows: one

of syphilis, one of poliomyelitis and one of tuberculous meningitis.

Thus the reaction failed in 4 per cent, of fluids that were obtained

from known cases i)ositi\e by other methods. In other instances of

negative curve and positive globulin test, blood in greater or lesser

(quantity was found on microscopic examination. In the examina-

tion of the centrifugalized sediment it is highly important, in deter-

mining the presence of blood, to examine a fresh, unstained drop

for very often in routine work the presence of a moderate number of

erythrocytes is not demonstrated by the staining methods ordinarily

used. The erythrocytes do not stain well or are washed oft' during

the various mani])ulations. In our seventy-five negative fluids,

which included a variety of conditions, there were three which gave

positive Wassermann reactions and two others giving negative

Wassermann tests, though the blood in both these cases yielded

positive Wassermann reactions. These latter fluids reacted nega-

tively by all other methods. The colloidal gold test, therefore,

failed to react in 7 per cent, of jK)sitive cases.
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Syphilis. Fairly constant reactions were obtained in syphilis,

but there was great variation in the extent of the curves, and here,

again, it appeared that the most marked reactions gave the strongest

globulin tests. In a total of 122 luetic curves of varying degree

there were obtained 95 giving changes that could be regarded as

positive or highly suggestive of sj^philis. Of these 62, or 70 per

cent., gave positive Wassermann reactions, and of the remainder,

24 per cent., could be excluded as probably not syphilitic. There

thus remained 6 per cent, of specimens when the colloidal gold test

was positive and the Wassemiann reaction negative. These cases

were s^'philis clinically. In 22 per cent, of the fluids the curves could

not be interpreted, being either slight or else irregularh' exaggerated.

These figures would indicate that while the method appears to be

more sensitive than the Wassermann test, there is much greater

possibility of error in the absence of confirmation by other methods.

Tuberculosis. Fort>' cerebrospinal fluids were received which

guve positive colloidal gold curves and in \\hich the tentative clinical

diagnosis of tuberculous meningitis was made. Of these. 7 were

subsequently excluded as not tul)erculous. There thus remained

33 cases of tuberculous meningitis corroborated by other tests,

guinea-pig inoculations or postmortem examinations. All these

fluids yielded a negati\'e ^^'assermann reaction, but had an increased

cell content and globulin. Of the 33 known cases, 4 gave curves

suggesting acute meningitis. Thus the reaction was correct in

88 i)er cent., and misleading in 12 per cent. The four fluids yielding

acute curves were from terminal cases, and all showed a greatly

increased cell count, strongly positive butyric acid test and tubercle

bacilli in smears. Guinea-pigs were also positive for tuberculosis.

Acute Meningitis Fluids from 27 cases' of acute meningitis

were examined and 20, or 74 per cent., gave curves suggesting

acute meningitis. Thus 2(5 per cent, were negative or inconclusi\'e.

In all these specimens the organisms were demonstrated in smears

or cultures except one. In addition to the meningococcus there

was 1 case of pneumococcus meningitis and 1 of Bacillus mucosus
capsulatus infection. The latter reacted negatively. One fluid

gave a curve in the luetic zone and 3 others were difficult to distin-

guish from tuberculous curves. The one fluid in which no organ-

isms were found and which did not yield a characteristic curve

showed a strongly positive globulin test, heavy sediment of i^oly-

nuclear leukocytes and no reduction of Fehling's solution. This

patient, a young woman of sixteen years, had been ill two weeks

and subsequently became well without serum treatment.

Thus we find the reaction confirmatory in approximately 80 per

cent, of cases. It apparently is most valuable in cerebrospinal

syphilis, for many positive results are obtained when the com-
plement-fixation reaction is negative. These results, however,

unless confirmed by positive globulin tests and increased cell count.
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should not form the basis for intraspinal or intravenous medication,

but should lead to very careful observation of the patient and

repeated examination of the fluid. In tuberculous meningitis the

chief value of the reaction lies in the fact that a majority of these

cases may quickly be distinguished from poliomyelitis in children

and syphilis in adults. It thus also becomes ^'aluable from a prog-

nostic standpoint, but guinea-pig inoculation should not be neg-

lected even in such instances. In acute meningitis the other

changes are of much greater importance. It is rather interesting to

note that in tuberculous meningitis when the exudate becomes

very profuse the gold curve suggests acute meningitis. Difl'erential

diagnosis at this time would be difficult without the presence of

organisms in smears. In poliomyelitis we found the curve incon-

stant, but more often in the luetic zone. In a number of instances

in which the condition could not l)e dift'erentiated clinically the

curve was misleading. A few of the more interesting of these cases

are cited below.

Case I.—Mr. H. J., aged forty-two years. Chief symptoms:
mental confusion; marked headache; retraction of head; bilateral

optic neuritis; slight nystagmus, chiefly to left; reflexes weakened;

evening temperature. The clinical diagnosis was meningitis. Four
specimens of spinal fluid were received over a period of twenty

three days, with the following results:
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case of tuberculous meningitis, but the colloidal gold curve suggested

acute meningitis.

Case III.—Miss B., aged seventeen years. Eight v.eeks after

operation for middle-ear abscess the patient developed intense

headache; increased reflexes; temperature 100° to 100.5° F.;

photophobia. Five specimens of spinal fluid and one of blood

examined over a period of one month gave negative Wassermann
reactions. The globulin reactin was strongly positive and the

sediments showed greatly increased numl)ers of lymphocytes. The
colloidal gold reaction persistently suggested syphilis, giving curves

of which the following is an example, 5544311100. Six guinea-pigs

inoculated with different specimens of spinal fluid gave negative

results. The patient died shortly after, but no autopsy could be

obtained. The history and tennination suggested cerebral abscess,

but the colloidal gold test suggested tabes.

Case IV.—INIrs. C. P., aged forty-four years. Clinical diagnosis

not made. S>"philis suspected. Chief symptoms: headache;

vomiting; inability to walk; exaggerated reflexes; weakness. Tem-
perature, 97° F. "The \Yassennann reaction was reported negative

by two different laboratories." The cell count and globulin were

increased and the colloidal gold reaction gave the following curve

—

2345542000—thus suggesting syphilis. About six weeks later the

patient died. The history and physical signs in this case suggested

cerebral tumor. Xo autopsy could be obtained.

Case \.—The following data are of interest as an illustration

of the effect of intraspinous medication. Mr. G., aged forty-five

years. Primary lesion seventeen years previously. Symptoms
at' present suggest taboparesis.
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Case \1.—Mr. T. H., aged forty years. Died, alter se\eral

<lays' illness, with s\Tnptoms suggesting meningitis. At autopsy

there was found acute pancreatitis and intense edema of the brain.

The cerebrospinal fluid removed at autopsy gave the following

curve—1134555552—thus suggesting acute meningitis. Otherwise

the fluid was negative.

Case YII.—T. N., aged tlu*ee years. Symptoms of acute

meningitis. The cerebrospinal fluid showed 110(J cells per cubic

centimeter, strongly positive globulin test and negative Wassermann
reaction. The sediment yielded greatly increased numbers of

lymphocytes and polynuclear leukocytes; acid-fast bacilli present.

The colloidal gold reaction performed, with two specimens of fluid

collected on difl'erent days gave negative results. Guinea-pigs were

positive for tuberculosis.

Case VHI.—INIiss C. E., aged twenty >'ears. After preliminary

malaise, anorexia, headache and mental dulness the patient rapidly

developed symptoms of acute meningeal disturbance, with marked
retraction of head, rigidity of spine, hyperflexion of legs and thighs

in lateral decubitus and progressively increasing stupor. The pupils

w'ere immobile, but there vas no definite strabismus. Clinical

diagnosis: tuberculous meningitis.

The spinal fluid showed greatly increased munber of hmphocytes,

positive globulin reaction (double plus) and negative ^Vassermann.

The colloidal gold curve suggested syphilis. Guinea-pigs reacted

positively for tuberculosis.

Case IX.—INliss N., aged twelve years. Complete paraplegia

below the foiu'th cervical segment; slow onset; three months'

duration. No sensory disturbances. Electrical reactions jwesent.

Cerebrospinal fluid under pressure, clear; cell count, ten; globulin

strongly positive. Wassermann reaction negative. Colloidal gold

curve 1223331100, suggesting syphilis. Clinical diagnosis: polio-

myelitis.

Case X.—Mr. E. C, aged thirty jears. Influenza two weeks

previously. Entered the hospital complaining of headache, vertigo

and vomiting. Temperature, 97° F.; pulse, 50. Two days later

he l)ecame restless and delirious. Axillary temperature, 100° F.;

l)ulse, 120; slight retraction of head; twitching of arms and legs,

especially on the left side. Respiration rapid and of Cheyne-Stokes

type.

The cerebrospinal fluid removed just prior to the onset of the

latter symptoms contained eight cells per cubic centimeter; globulin

double plus; no reduction of Fehling's solution and a negative

Wassermann reaction. Smears showed mononuclears chiefly. No
organisms were found. The colloidal gold reaction gave the following

curve- 0133322100. The patient died and the autopsy disclosed a

dift'use glioma involving the right i)arietal region.
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Blood Contamination. Perhaps one of the most serious faults

in the test lies in the fact that cerebrospinal fluids when contamin-

ated with blood yield curves in the luetic zone, thus making inter-

pretation very difficult. A relatively small quantity' of blood serum
appears to be sufficient to produce marked reactions. To deter-

mine precisely this effect, human serum in varying dilutions was
tested with colloidal gold and found to yield curves in the luetic

zone. The curves were most typical in a 1 to 1000 dilution, and this

quantity of serum is sufficient to give a plus minus or a one plus

globulin reaction. In routine work a large proportion of ^ spinal

fiuids contain a trace of blood, and if not carefully guarded against,

serious errors of interpretation may result. Human serum in very

low dilution gives curves in the terminal or acute meningitic zone.

Diluted luetic serum appears to give more pronoimced curves than

the non-luetic serum and inactivation does not greatly alter the

curves. The following is an example of the gold solution reactions

obtained with human serum:

Serum. Globulin Colloidal gold.

Undiluted 0.2 c.c 0001232222
1 to 100 + + + + 222.3422020

1 to 1000 + 3443320000
1 to 10,000 1100000000

Although it is }^referal)le to })erform the reaction with fresh fiuid,

yet it was found that specimens kept several weeks at ice-box tem-

perature yielded a characteristic but slightly diminished curve.

The heating of fluids caused slight change in the curves even when
the spinal fluid was heated to the boiling-point. The few obser-

vations made with contaminated fluids show that such specimens

are unsuited for examination, for frequently reactions are obtained

in the luetic zone when all other tests are negative.

Conclusions. 1. The colloidal gold reaction is useful as an

additional or confirmatory test.

2. It is of greatest value in the syphilitic diseases of the central

nervous system, especially tabes and paresis.

3. The test may serve to differentiate between tuberculous and
other forms of meningitis.

4. The reaction is correct in approximately SO per cent, of cases.

5. Cerebrospinal fluid contaminated with blood in small quantity

frequently gives reactions in the luetic zone.

(3. Positive results unconfirmed by other tests are of only slight

value.

7. The Wassermann reaction and the cytological examination of

the cerebrospinal fluid are of greater value than the colloidal gold

test.
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THE PREPARATION OF A STABLE VITAMINE PRODUCT AND
ITS VALUE IN NUTRITION.*

By H. E. Dubin, Ph.D.,

AND

M. J. Lewi, M.D.,
NEW YORK.

(From the Research Laboratories of the Metropohtan Hospital and the Grain
Chemical Company, New York.)

Introductory. The view is no lunger aeeepted that a diet of

purified proteins, fats, carboliydrates and mineral salts in proper

proportions is adequate for the needs of the l)ody. In 1911, Funk^

obtained from rice polishings and yeast a substance which he

called "vitamine." This substance could prevent and cure beri-

beri, or its analogue polyneuritis, in birds, and was therefore called

" antineuritic vitamine." Subsequently, Funk,- Hopkins,'* and

others showed that this \'itamine, found in a variety of grains,

vegetables and animal products when added to such a diet as the

above makes it satisfactory for growth. Funk^ expressed the

view that there is besides the antineuritic \'itamine a separate and

distinct antiscorbutic vitamine distributed in fruits and vegetables

and a specific antirachitic vitamine occurring in certain animal

fats and oils.

Regarding the A'alue in nutrition of the \itamines as they occur

in the natural fresh foodstuffs, it has been demonstrated, time

and again, of what vital importance they are to satisfactory main-

tenance and growth. However, owing to prevailing methods of

food preparation, such as refining, heating, drying or canning, the

activity of the vitamines is largely destroyed, with the result that

continued ingestion of such food, even though eaten in sufficient

quantities to satisfy the appetite, may ultimately lead to the

various nutritional disturbances caused by a lack of vitamines

in the diet. When one considers the minute amonnt in whicli

vitamines are normally present in an a(lec|uate diet the extent of

their nutritive value becomes the more reniarkid)le.

It is known that disturbances in health ma\' exist without arri\ -

ing at the extreme stage when the ap])earance of a st^vere set of

symptoms leads to i\w recognition of actual disease. This is

])articularly true of malnutrition which may aris(> irres])ecti\e of

the quantity of foon eaten. Malnutrition d('|)ends not upon

* Head before the Division of Biological C'heniisti-y at f lie l''all nieetiii^; of the

American (Chemical Society, Philadelphia, Pa., September .'>, 11)19. W'c are indebted

to Mr. IT. A. Metz for the many facilities placed at onr dispos;il liuring Mie cimrse

of this investigation.
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insufficient food but upon improperly prepared foods or ujjon an
improper combination of foods. The essential thino; to recognize

is that absence of ^itamines from the food means disease and that

a partial deficiency' of N'itamines leads to poor nutrition. Par-

ticular attention should likewise be paid to the diet of nursing-

mothers. Because of the inability of the body to synthesize its

own vitamines, it is of prime necessity that the nursing mother
shall })artake of such a diet as will ensure an adequate su])])Iy of

vitamines so that her milk will constitute a satisfactory food for

the baby. If sufficient vitamines are not obtained in the usual

diet then the deficiency must be supplied in some other Avay, as

suggested by Voegtlin.*

Discussing the importance of vitamines in relation to nutrition

in health and disease, Voegtlin* says: "It is of great importance

that vitamine preparations should become a\'ailable for the practis-

ing physician for the treatment of deficiency diseases. It is quite

possible that a number of indefinite com])laints anfl symptoms of

adults and infants may l)e due to a partially deficient diet and
would be benefited by the administration of vitamines. It is not

always necessary that the full ])icture of a deficiency disease make
its apjiearance. Such \'ague symptoms as loss of appetite and
general weakness might very well, in some instances, be due to a

deficient diet."

Proceeding from the above ])remises it was thought desirable to

try to ])repare a stable A'itamine ]^roduct that would pro\e eft'ectiAC

therapeutically in increasing bod>' growth whenever the nutritive

powers of the indiA'idual were below par. After extended in\esti-

gation we succeeded in preparing an active A'itamine ]iroduct, which

we shall designate as vitamine preparation "\'," the constitution of

which we shall discuss in detail later on.

Ex]>erimenting with pigeons'^ we found that 1 gram of the A'ita-

mine product given every other day in addition to polished rice

Avas sufficient (a) to prevent the onset of polyneuritis, {b) to cure

polyneuritis and (c) to maintain and increase body Aveight. It

subsequently dcAcloped that the amount of vitamine preparation

fed to the pigeons Avas considerably greater than Avas actually

required. Encouraged by these results Ave decided to determine

the effect of feeding the vitamine ])re])aration to children exhibit-

ing a condition that could be attributed to a lack of A'itamines in

the diet. The cases available for study included children showing

CA'idences of malnutrition, marasmus and rickets. We under-

stand, of course, that the term "malnutrition" describes a symp-
tom rather than a disease, but Avhen no jjathological reason exists

to accoimt for the mahnitrition Ave may })r()perly treat it as a

dietarA' deficiencA'.
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PLAN OF EXPERIMENT.

The experiment was divided into two parts: Part A, using four

children, and Part B, using ten children. The babies selected were

placed in separate culjicles under the constant super\ision of day and
night nurses. All food was carefully weighed or measured, so that

the exact amount eaten was known. In addition to recording the

weights of the babies every other day we ran a nitrogen, phosphorus

and calcium balance, hoping thereby to note any possible de\'iation

from the normal as a result of added vitamine ingestion.

Part A. This part of the experiment, which included the nitrogen,

calcium and phosphorus balance, was divided into three periods:

(I) Fore period of from nineteen to twenty-two days; (II) vitamine-

feeding period of twenty-eight days, during which the children

received 1 gram of the vitamine ]jrei)aration daily in addition to

their usual diet; (III) after a ])eriod of twenty-one days. After

many trials a suitable method was tlevised wherein' quantitative

collections of urine and feces were made, the latter being marked
off by carmin. Such collections were made during the last eight

days, but three of Period T, the last six days of Period II and the

last five days of Period III. Analyses were made by the usual well-

known methods.

l\ni B. Here we have two periods: (I) Fore period of from

ten to thirty-nine days and (II) vitamine-feeding period of forty

days, during which h\e of the children received 1 gram of the

vitamine pre])aration daily in addition to their usual diet, while

the other five, recei\ing their diet only, acted as controls. During

the last seven days of Period II, 2 grams of the vitamine prepara-

tion were given daily, and at times orange-juice was given, but

nothing of particular import was observed as a result of this extra

feeding.

It should be noted here that at the beginning of the fore i)erio(l

all these babies were given suitable formulas according to their

needs. These formulas were changed from time to time in regard

to their protein, fat and carbohydrate content \\hen it appeared

necessary, as shown in Table VII. Naturally during the fore

j)erio(l some of the babies thrived better than others. At the end

of the fore period those babies wjiich had done well were divided

into two lots, and those babies which had not done so well were

likewise divided into two lots. One lot of the "good" babies

was (;()mbined with one lot of the "bad" babies, and the resulting

lot of five babies (Lot V) was given the vitamine product in addi-

tion to the regular diet. The remaining lot of five babies (Lot

C) received their usual diet only, and in this way acted as a basis

of com])arison for the first lot of children.
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HISTORY (»F I'ATIP:NTS.

Part .1. I'aul V. was adiiiitled to tlie li()sj)ital Xo\eniI)er 22,

1918, aged fifteen months. He appeared to be very ill, was poorly

developed, with flabby and wasted muscles. A diagnosis of maras-

mus was made and a suitable diet was prescribed. On January

15, 1919, the child weighed 14 pounds and its condition remained

poor. On ]\Iarch 1(» he was placed on a diet of bread, butter, milk,

cereal and a mixture consisting of four eggs, 400 c.c. milk, 5 gm.
sugar and 2 gm. common salt. The experiment began March 19;

weight, 14 pounds; age, nineteen months.

William 1). was admitted to the hospital February 20, 1919, aged

thirteen months. He had an infection of the left hand and a dis-

charge from the nose which persisted from the beginning of the

experiment until March 29. The general condition of the child was
poor, the muscles were flabby and he was poorly developed. A
diagnosis of rickets was made. The child had been getting whole

milk, and this diet was discontinued throughout the experiment,

which began March 22, weight ele\en pounds and 1 ounce, age,

fourteen months.

Raffael De M. was admitted to the hospital November 12, 1918,

aged six months. He had had chicken-pox and after recovery

his general condition remained \'ery ])oor, with e\idences of extreme

malnutrition. On January 1, 1919, he was placed on a fornuila of

30 ounces top milk, 8 ounces of (i per cent, dextrinized barley

gruel, 1.5 ounces lime water and 30 grains of sodium citrate. In

addition to his formula he recei\ed a cereal and a milk and egg

mixture consisting of 1 egg, 200 c.c. milk, 1 gm. salt and 2.5 gm.
sugar. The child weighed 14 pounds and 3 ounces on January 7,

13 pounds and 1 ounce on February 28 and 11 pounds and 1 ounce on

March 22, when the ex]3eriment began; age, 10.3 months.

Michael S. was admitted March 10, 1919, aged eighteen months.

Fie appeared languid and his general condition was fair, while

poorly developed. A diagnos s of acute pharyngitis and marasmus
was made. On March 12 the child could not retain food, but

very gradually his condition improved, so that by jNIarch 22 he

vras retaining all of his diet of bread, butter and milk and egg

mixture similar to that of Paul P. On jNIarch 19, at the beginning

of the experiment, the child weighed 14 pounds and 6 ounces;

age 18.3 months. It will be noted that the caloric value of the

diets of these children was at no time below the theoretical needs.

At the conchision of the exyeriment all four children shoued definite

improvement, as a result of the addiiion of vitamines to their diet,

lehile the last two showed such marked improvement that they coidd be

classed as normal children in all respects.

Part B.—John C. was admitted to the hospital April 23, 1919,

aged 2.75 months. His general condition was very poor and
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his muscles were ])oorly fleveloj)t'<l; a diagnosis of marasmus was
made. At the l)eginning of the exi)eriment, June 14, the child

weighed 7 pounds and 15 ounces; age, 4.5 months. At the end

of the experiment a general improvement was noticed, his mus-
culature and fat were fair, colon and abdomen were somewhat
distended and moderate clinical anemia was noted.

Helen B. was admitted to the hospital ^March 24, 1919, aged six

months. Her general condition and musculature were poor. A
diagnosis of rickets, marasmus and chronic intestinal dyspepsia

was made. Her weight at the beginning of the ex])eriment was
9 pounds and 7 ounces; age, S.25 months. At the end of the

experiment the diagnosis was as follows: Musculature fair, fat

fair, abdomen moderately distended, colon distended, digestion

better as shown by the stool, and general condition much improved.

Annie de ^'. was admitted to the lios])ital January 29, 1919, aged

3.25 months. Her general condition was ])0()r, with little fat and

flabby muscles. A diagnosis of rickets, extreme malnutrition,

marasmus and bronchitis was made. Her weight at the beginning

of the experiment, June 4, ^^as 8 poimds and 4 ounces; age, 7.5

months. At the end of the exi)eriment, although the bronchitis

still persisted, the general condition had markedly improved, ^^ith

fair musculature and fat; abdomen and colon were moderately

distended.

Walter McK. was born in the hospital Se])tember 11, 1918. He
did not nurse well and was put on a formula. He a])])eared anemic,

poorly developed and weighed 11 pounds and 9 ounces at the

beginning of the experiment, June 1, when he was 8.6(3 months old.

At the end of the exjieriment his condition had markedly impro\ed,

musculature and fat were good and there was no anemia ap])arent.

He appeared normal in e\er>' way.

John r. was admitted to the hospital June 2o, 1919, aged eleven

months. A diagnosis of bronchitis, marasmus and chronic catar-

rhal enteritis was made, the general condition being ])oor. At the

Ix'ginning of the ex-perunent, July 1, he weighed 14 pounds and 11

oimces. At the end of the experiment the baby a])peared very

anemic and poorly nourished. A diagnosis of intestinal catarrh

was made, it having been evident all along that wc wert> dealing

with a sick baby.

John R. was admitted to the liosi)ital ^Nfarch o, 1919. aged 1.5

months. His general condition was ])oor and Jiis muscles were

poorl>' developed. A diagnosis of malnutrition was made. The
cliild weighed 9 pounds and I'A ounces at the begimiing of the

ex})eriment, June 'A, when he was 4.5 months old. At the end

of the experiment his condition had improved, his musculature and

fat were fair, while clinical anemia was observed.

John W. was admitted to the hospital November 15, 1918, aged

one month. A diagnosis of gonorrheal ophthalmia was made.
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His general coiulition was iionnal and he a])])eare(l to he well

nourished. He weighed 11 })ounds and 14 ounces at the begiiniing

ot" the exj^eriment, June 12, when he was eight months old. At the

end of the experiment his musculature was good and fat was fair.

His general condition was good, though showing clinical anemia.

Frank ]\I. was admitted to the hospital November 4, 1918, aged

fifteen days. He was a premature child. At the beginning of the

experiment (June 14) his general condition was good and he weighed

II pounds and 4 ounces; age, 7.75 months. At the end of the

experiment liis general condition, musculature and fat were fair.

Herbert W. was admitted to the hospital December 12, 1918,

aged two months. The general condition was fair, with poor fat

and musculature. A diagnosis of intestinal fermentation and
malnutrition was made. At the beginning of the experiment

(June 3) the weight was 9 poimds and 9 ounces; age, 7.75 months.

At the end of the experiment his general condition was about the

same as at the start.

William P. was admitted to the hospital June 23, 1919, aged

eleven months. At the beginning of the experiment (June 25) he

weighed fifteen pounds. His history is the same as that of his

twin brother, John P.

DlSCrSSIOX OF RESULTS.

Part A.—A stud\" of the chemical findings in Tables I to IV
reveals some interesting obser\ations. In all cases there were only

the faintest traces of calcium in the urine. In this connection

Flamini' reported in normal children a calcimn output of 0.125

gm. per day in terms of calcium oxide, having ingested o.o gm.
daily; in rachitic children he found an excretion of 0.05 gm. daily,

the intake being 3.4 gm. per day. In our cases the intake of

calcium, expressed as oxide, varied between 0.49 gm. and 3.9 gm.
daily, and yet no measurable urinary elimination was obtained.

In Tables I and III it will be seen that the percentage retention of

calcium was less in Period II than in Period I and less in Period

III than in Period II. In Table II, a case of rickets, we note a

jirogressive increase in the retention indicating a calcium hunger,

as has already been observed in cases of rickets. In Table IV
the percentage retention in Period II is increased by only 1 per cent.,

and then drops below that of Period I, similar to what has been

recorded in Tables I and III. Obviously, as the experiment pro-

gressed, the need of the body for calcium, except in the case of

rickets, became less urgent.

The daily elimination of phosphorus was very small, approxim-

ately one-fifth of the nomial, on an intake van,-ing from 0.30 gm. to

2.18 gm. per day. In three instances. Tables I to HI, the percent-

age retention of phosphorus was less in Period II than in Period I
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and less in Period HI than in Period II. In the fonrtJi case (Table

IV) the percentage retention was greater in Period IT than in

Period I and less in Period III than in Period II.

Regarding the metabolism of nitrogen we have in every case,

during certain periods, as shown in the tables, the apparent paradox

of a retention of nitrogen accomi)anied by a loss in weight. A
similar observation was made In' one of us (II. E. 1).), working

with Schamberg, Kolmer, Ringer and Raiziss, in an investigation

of psoriasis.^ Obser\'ations of this kind were also re]Jorted as far

back as 18(J0 by Bischoflf and Voit,^ and })y Liithje and Berger^"

experimenting with dogs. This retention of nitrogen without a

corresponding gain in weight can be accounted for by assuming

constantly changing water content of the tissues. Work done in

Rubner's laboratory" has shown that in starvation the relative

amounts of water in the tissues may increase quite markedly, at

the same time that the relative amount of solid material decreases.

While our children were not star\ing it is, nevertheless, obvious

that in their state of extreme undernutrition there is a marked
craving for nitrogen, and this cra\ing was being satisfied, as evi-

denced })y the nitrogen retention. It may be seen that all four

children showed less retention in Period II than in Period 1 and still

less in Period III than in Period II.

In (jcneral, therefore, there iva.s a decveasiiKj jierceiitdge retention

of calclnm, iihosphorn.s <tnd nitrogen, .shoiring a grodudl (ipproaeh

toward the normal. Whether or not these findings are tlireetli/ dne

to the mtamine feeding we eannot nay, although it is reasonable to

assume that they are. It is (phte possible that further detailed

experimentation with vitamine feeding maA' >'ield definitely ])osi-

tive chemical findings, but for the present, at least, we must satisfy

oursehes with the growth curve as the best exidence of \'itamine

theraj)>', and this brings us to an examination of the weight charts.

It is evident from Chart I that the children gained more weight

during the \'itamine-feeding ])eriod than in the fore period. In

the after period two continued to gain weight while the remaining

two lost 2 ounces each.

Looking at Table A' we see that in the fore i)eri()dof twenty-two

days Paul P. gained only 'A ounces, in the vitamine period of twiMity-

eight days he gained H) ounces and in the aftxT ])eriod of twent\-one

days lie lost 2 ounces.

William 1). in the fore i)eriod of nineteen days lost o ounces, in

the x'itamine period he gained 24 ounces and in the after period he

lost 2 ounces.

Rafl'ael De M. in the fore ])eriod of nineteen days gained 15

ounces, in tlie vitamine period he gained (>2 ounces and in the

after ])erio(l he gained 12 ounces.

Michael S. in the fore ])eri()(l of nineteen days gained IS ounces, in

the vitamine ])eriod he gained (iS ounces and in tlie after period

lie sained ."JO ounces.
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It is not unlikely that if the first two children hud received vita-

mine feeding over a longer period of time they wonld have done as icell

in the after period as the second two children. There is no doubt,

however, that the rate of growth of all four childrejt was greatly increased

as a direct result of having received in their usual dirt a daily feeding

of the vitamine preparation.

Part B.—Having obtained such satisfactory results with these

four children, we continued our experiment with ten more children,

as already described, keeping a record of the weight changes only.

The results obtained are recorded in Charts II and III and sum-
marized in Table VI. At the end of the fore i)eriod Lot \ received

daily doses of vitamines in addition to their usual diet, while Lot
C acted as controls.

Taking uj) Lot V, we see that John ('. gained .'> ounces in the

fore period of twenty-eight days and 21 ounces in the \itamine

period of forty days.

Helen B. gained 9 ounces in the fore ])eriod of thirty-eight days
and 20 ounces in the vitamine period.

Anna Da \. gained 10 ounces in the ten days fore i>erio(l and '.M)

ounces in the vitamine period.

Walter McK. gained 11 ounces in the fore ])eriod of thirty-nine

days and 48 ounces in the vitamine period.

John P. gained 1 ounce in the fore ])eriod of ten days and lost 18

ounces in the vitamine period. More will be said about this baby later.

In Lot ('., John R. gained 8 ounces in the thirty-seven days fore

period and 20 ounces in the forty days control period. It is, how-
CAer, worthy of note that during the first ten days of the fore

period this child lost 23 ounces while in the remaining twenty-
seven days it gained ?A ounces as against only 20 ounces in the

next forty days of the control period. In other words the rate of

gain in the control period had fallen off considerably from what it

had been in the immediately preceding twenty-seven days of the

fore period.

John \Y. gained 3 ounces in the fore period of thirty days and only

7 ounces in the control period.

Frank M. gained 7 ounces in the fore ])eriod of twenty-eight da}s
against 4 ounces in the control period.

Herbert W. gained 1() ounces in the fore period of thirt}'-eight

days and only 4 ounces in the control period.

William P. gained 5 ounces in the fore period of sixteen daAs
and lost 7 ounces in the control period. This bab\' and John P.

of Lot \, are twin brothers, and were found to be suffering from
intestinal catarrh. They may therefore be ruled out in the conclu-

sions to be drawn from the results obtained.

It is quite clear in this part of the experiment, just as in Fart A,
that those children who received daily doses of the vitamine preparation

in addition to their usual diet gained weight much more rapidly than

those to whom vitamines were not given. At the end of the experiment
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the general condition uf the children ivho had received the vitamine

product was somewhat better than that of the children who had acted

as controls.

VITAMINES IN RELATION TO (iROWTH.

Funk,^- Harden and Zilva,'-^ ] )ruininoii(U'' and many other inves-

tigators have shown that growth takes place best when tlie (Het

inchides the antiscorbutic, the antineiiritic and the antirachitic

vitaniines, thus att'onhng what might be termed a ''diet of suffi-

ciency.'' It does not matter, from a practical jioint of view, whether

we accept the above vitamine classification or the "fat-soluble A,

water-soluble B" classification. Nor does it matter whether we
call them "vitamines" or "food accessories," from a practical

standpoint. The prime factor is that those substances of whose
chemical composition we are still in the dark are admittedly

necessary for j)roper gro^^•th.

Theoretically, howe\"er, we ])refer the term "vitamine" to

"food accessory," [because a substance which is so vitally necessary

for growth and for life itself can hanlly be called an "accessory."

Regarding the "fat-soluble A, water-soluble B, water-soluble C"
classification of Drummond,'^ as opposed to the "antirachitic,

antineuritic, antiscorbutic vitamines ' classification, we believe

that the latter is the more accurate. Drunmiond'^ supports the

view that the antineuritic \'itamine and the water-soluble growth

accessory factor are either identical or else individually closely

related members of the same class. While it is true that the anti-

rachitic \itamine is found in certain fats and oils, it is also true

tliat the supposedly "water-soluble B" may be dissolved in olive

oil, as Myers^*" has demonstrated, and might therefore also be

termed " fat-soluble."

The ])r()l)ability that antirachitic vitamine is either identical with

"fat-soluble A" or has a somewhat similar distribution to "fat-

soluble A " is discussed by jNIellanby^'^ in his ])ai)er "An Experimental

Investigation on Rickets." Using dogs, he founds that the animal fats

were more antirachitic than the vegetable fats. The best of the ^•ege-

tablcfats are arachis (peaiuit) and olive oils; the worst of those ex-

amined include linseed, cottonseed, babassu oils, a hydrogenated fat

and cocoanut oil. In other words the antirachitic substances for the

most ])art were found to be similar to those in which, according to

the experiments on growth of IMcCoUum, Osborne and Mendel and

others, "fat-soluble A" is present. From the results of his e\})eri-

ments, and a considiTation of the growth experiments on rats,

of other investigators, Mellanby coiicludes that, on thv whol(\ the

antirachitic \itamine ;ind fat-soluble .\ appear to be id(>ntical. .Vs

to the relationsliip b;-tsveen the antineuritic and antiscorbutic

\'itamine. Harden and ZiKa'** and others ha\e concluded that

they are not identical, since substances showing marked antineuritic

activitv are antiscorbuticalh' iniictive, and rice versa.
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McCollum's contention that scurvy is of intestinal origin has

been disproved by many investigators. Givens, Hart, Hess,

Mendel, Steenbock and their co-workers in this country and Chick,

Hume and Skelton, Harden and Ziha and others in P^ngland have
all substantiated the earlier view of Funk"* that the disease is the

result of a deficiency of some nutritiAe factor in the diet. In a

recent personal communication to Chick,* INIcColhim has abandoned
his early view on scurvy in favor of the generally accepted opinion

that it is a "deficiency disease." We may therefore consider the

antiscorbutic \itamine as distinct from the antirachitic vitamine

associated with rickets and from the antineuritic vitamine asso-

ciated with beriberi and j)olyneuritis. Hojikins'-* is likewise of

the opinion that there are three distincti\'e ^'itamines, as just

eniunerated, and that each is concerned with a definite nutritional

disturbance. It may indeed uliimaiely develop that other nutritional

disturbances- or ''deficiency diseases'' are each associated with a

distinct and separate vitamine.

The relation of the vitamines to growth is again shown by the

work of Kligler-'^ in demonstrating that the growth of \arious

pathogenic bacteria studied was favorably influenced by the addi-

tion of small amounts of watery extracts of various tissues; the

ether extracts had no eft'ect on growth; experiments are reported

which indicate that the substance responsible for growth belongs

to the class of so-called vitamines. This work is quoted merely

to show the value of the watery extract as against the ether extract.

Another observation of a somewhat similar character is that of

Emmet and Allen,-^ who found in experiments on the growth of

tadpoles that too much fat in the diet was injurious to growth.

The lack of vitamine obtained from yeast was more apparent than

that obtained from fat, and in the absence of vitamines, growth

and development were distinctly retarded.

Hess,^- using liquid autolyzed yeast, foimd that it was an excel-

lent stimulant to growth. It also exerted a favorable eftect on the

digestive processes as evidenced not only by a gain in weight and

increased appetite, but also by the character of the stools. These

findings are corroborated by ours in every particular, emphasizing

the fact that the A'itamine preparation retained the acti^'ity of

the fresh autolyzed yeast.

Drinnmond-^ noted that an increase in food intake could l:)e

brought about by adding flavoring extracts, such as meat extract, to

the diet, but unless the additions contain vitamine no growth results.

Such facts make it apparent that vitamines are more than mere

"appetizers," and that any increase in api)etite would be more

likely due to the improved condition of tlie indi\'idual, owing to

the presence of vitamine in the diet. The results of our ex])eriments

lead us to believe that the water-soluble or antineuritic xitamine,

* Jour. Biol, Cbem., 1919, xxxix, 204.



274 DUBIN, LEWI: VALUE OF THE VITAMINES IN NUTRITION

as we prefer to call it, supplies some essential factor which makes
growth possil)le, since a mere increase in appetite does not result in

an increase in weight if "the added food is not properly assimilated.

Bearing ui^on the supply of antineuritic vitamine in the diet

of the infant, an editorial in the Journal of the American Medical

A.'^'sociafioir* says: "As Osborne and Mendel ])oint out, the prac-

tice of reenforcing the su])ply of calories by diluting top milk and
adding lactose leads to difficulties. Here the child is supplied

with a food that contains a relatively smaller ])roportion of the

water-soluble ^•itamine than does the original cow's milk. While

this may contain enough \itamine as long as the intake is nonnal,

if for any reason the child's appetite fails, the vitamine supply is

reduced and \arious dietary troubles may easily result. This

\itamine is of ]3articular ini]3ortance beyond the earlier stages of

development, when to a scanty allowance of milk are added \'arious

foods poor in vitamines, thus giving rise to disorders."

Funki2 and also Drummondi^ have shown that satisfactory

growth has been secured with antineuritic \'itamine in the absence

of antirachitic vitamine, but the reverse is not true, which shows

that the antineuritic vitamine is of greater hnportance than the

antirachitic. Deprivation of the latter is not felt as soon as removal

of the former, since in its own fat stores the body possesses a supply

of the antirachitic vitamine, which it appears able to call upon
when necessary. Funk* ^" is of the opinion that the antineuritic

\'itamine is the only vitamine concerned with actual growth, while

the antirachitic and antiscorbutic vitamines are specific for rickets

and scurvy. This conception seems to be borne out by the ninuer-

ous experiments of ]\Iellanby, McCollum, Hess, Drununond and

others, .which show that in the absence of antineuritic vitamine

])roper growth does not take place e\en though the antirachitic and
antiscorbutic vitamines are present.

On the other hand, Hess- showed that scurvy nuiy develo]>,

accompanied by an increase of weight. Likewise, jNTellanb^'^'

demonstrated that rickets develops most easily in the fastest

growing dogs. Both the scurvy and rickets could be cured by the

adnn'nistration of the respective vitamines, but no growth would
occur unless the antineuritic \'itamine was present in the diet.

]\e arc therefore led to the inemtahle coiichision that while the anfi-

neiirifie Titamine is mod iniportaiit for growth, special care shoidd

he taken to see that the needs of the body for the three known vitamines

are supplied, in order that adequate growth and general well-being

may be obtained *

In a recent pa])er Drummond-^ shows that although the fat-

* In :i late pulilicutioii (Am. .luur. Dis. Children), abstracted in this issue, Daniels,

Byficld and Loughlin demonstrate that antineuritic vitamine added to the diet of

babies supplied with food furnishinf;; an adequate number of colories stimulates

Rrowth. This corroborates our findings and supports us in our assertion that the

antineuritic vitamine is the one chiefly concerned with growth, although all of the

three known vjtaminps arc essential to complete growth and general well-being.
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soluble or antirachitic \itaiiiine is not strictly ;i i;ro\vtli factor, it

is necessary for the maintenance of health in the adult rat. It

is also necessary for the female rat during pregnancy and lactation.

The absence of this factor brings about a lowering of resistance

to diseases of bacterial origin, and consequently great care must
be taken to ensure that dietaries of adults contain an adequate

supply of this \itamine.

The statement just made takes on added significance in the

light of the recently reported ex])eriments of Bulley,-'' which tend

to show that "xerophthalmia," an infection of the eye, is not a

"deficiency disease," as has been held by McCollum, Simmonds
and Pitz,-" who said, "xerophthalmia and polyneuritis are al)un-

dantly demonstrated to have their origin in the lack of a sufficient

amount of the fat-soluble A and water-soluble B growth accessor^'

factors respectively." It ma>' not be amiss to give in some detail

the observations of BuUey,-^ and we shall do so as nearly as possible

in her own words:

"That eye s\iiiptoms in rats may occur as a result of deficiencies

in the diet seems to be a conmion exjserience. It is very important,

however, to distinguish between symptoms due directly to a specific

dietetic error and any that may be due to infection, encouraged, it

may be, by diminished resistance due to the diet. My own experi-

ence seems to point to the fact that so far as xerophthalmia is

concerned the latter relation is the true one. Since January,

1918, to date, 500 young rats were kept on various exijerimental

diets. About half of the animals received fat-soluble A in the

diet while the other half were given diets in which fat-soluble A
was either absent or deficient. The basal diet consisted of extracted

caseinogen, unextracted starch, sugar and salts. The stock animals

from which the exjjerimental animals were taken were fed on bread,

milk, oats and various vegetables. To all the diets there was

added a fat-free alcoholic extract of a yeast preparation.

"Of all the animals used only fire showed xerophthalmia. Two
occurred on a diet containing fat-soluble A to a limited exteilt; 1,

where fat-soluble A was present in presumably sufficient quantities;

1 on an ample stock diet; and 1, where fat-soluble A was probably

absent. Each experiment lasted three or four months, and in

each experiment there were at least eight other animals on the

respective diets, showing no symptoms of xerophthalmia at all.

On this e^'idence. xerophthalmia would appear to have no direct

relation to diet, since these 5 cases were on different t^i^es of food

and to have little relation to growth.

"These results are attributed to the fact that {a) no trouble has

been spared to keep the animals under the \'ery cleanest and

healthiest conditions, and (h) care has always been taken to treat

very promptly with boracic lotion all cases of slightly sore-looking

eyes. Regarding the clearing up of symptoms of xerophthalmia

obser\ed bv others on giving fat-soluble A it is likely that as in so
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many cases of obstinate infection ^^'encral iinpro\enient of liealth

brings abont a cure of local condition. AYith avoidance of initial

infection animals can be kept almost entirely free of this so-called

"deficiency disease" whether fat-soluble A be present or absent.

It is dangerous to draw conclusions as to the presence or absence

of fat-soluble A in any diet merely from the ap])earance of

xerophtlialmia."

Funk'" has obtained eye symptoms in rats even while their diet

contained butter. These s^iiiptoms could be cleared up by wash-

ing the eyes with zinc sulphate solution, and also by adding anti-

neuritic vitamine to the diet. Tliis would seem to indicate that

the sore eye condition is due to poor mitrition and not to a dietary

deficiency.

It is eoideni from the foregoing sfafeinenf.s- that doubt is east upon

the belief that xerophihalmia is, in the true sense, a defieieuey disease,

so that the original classification of Funli"^ still holds good, at least as

regards beriberi, scurvy and rickets.

Hart^^ and his co-workers showed that milk sterilized at 120° C.

for ten minutes, commercial unsweetened condensed milk and

commercial milk powder (INIerrei-Soule) had lost their antiscorbutic

properties when used in quantities e([ui\'alent to an amount of raw

milk which would jirevent scurvy in guinea-pigs on a diet of rolled

oats and dried hay. The growth-promoting properties, however,

are unaffected by the drying of milk. This em])hasizes the im])or-

tance of the vise of some antiscorbutic in conjunction with infant-

feeding. Hess-'* ad\ocates the use of antiscorbutics in infant-

feeding even as early as at the end of the first month of life. Orange-

juice or lemon-juice may be used, but some stable antiscorbutic

should be available for clinical use in view of the irregularity with

which the \arious natural antiscorbutic products come into the

market and the uncertain prices. Similarly, vegetable margarine

should not be used exclusively because of the necessity of anti-

rachitic vitamine in teeth-formation. Hume and Skeleton^" show

that a diet containing the antirachitic vitamine, as in butter,

allows the development of sound teeth in puppies. In this con-

nection Fisher*^ points out that delayed teething is undoubtedly

due to insufficient phos])h()rus and vitamines in the food.

/// concluding this brief discussion ice would suggest that the "anti-

rachitic, autineuriiic and antiscorbntic" classification of the vita-

mines be used as being best descriptiTe of the three definitely established

"deficiency diseases''—rickets, beriberi and scurry.

PREPARATION OF THE VITAMINE PRODUCT.

The vitamine product "V" is j)repared from corn, autolyzed yeast

and oraiige-juice, thereby assuring the ])resence of antineuritic, anti-

rachitic and antiscorbutic vitamines. The final product is dried
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in vacuo at a low temperature, thus a^•oiding the destruction of

the vitamines, particuhirly the antiscorbutic, which is the most
unstable. In this connection, Harden and Robinson''- report that

by drying orange-juice in vacuo at 40° C. it is possible to obtain a

solid residue possessing, in a high degree, the antiscorbutic projierty

of the fresh juice. This \'alue is not appreciably diminished when
the substance is kept in a dry atmosphere at room temperature for

six months. The stability of the antineuritic and antirachitic

vitamines has been am])Iy demonstrated by Funk,^ ^NlcCollum

and Davis,^'' Osborne and jNIendeP^ and others.

Some doubt, however, has been thrown on the sujjposed stability

of the antirachitic vitamine. Steenbock, Bout^^ell and Kent^^

have shown that the exposure of butter fat to 100° C. for four

hoiu"S destroys almost completely the antirachitic vitamine.

Drummond,^*'' using butter fat and whale oil, shows that a tempera-

ture of 100° ('. for one hour gives the same results. From the

results of his experiments he advances somewhat hesitatingly the

Inpothesis that "fat-soluble A is not a clearly defined chemical

substance, but rather that it is a labile substance, perhaps possess-

ing characteristics resembling those of an enz^^lle." 0\\ing to

these conflicting \iews it is obvious that further work will have
to be done to establish the validity of one or the other. Xeverthe-

less, it has been demonstraied that Imv temperatures, for examjAe,

from Jf.O° to 50° C, have no deleterious infivence on the activity of the

vitamines.

The vitamine preparation is a grayish-white powder, practically

odorless, slightly sweet when prepared for ingestion and devoid of

toxic properties. It is stable, non-hygroscopic, sparingly soluble

in water and strong organic acids, much more soluble in dilute

acids and gastric juice and practically completely soluble in concen-

trated mineral acids. The activity of the vitamine product has

been imchanged dining five months, and because of the method of

preparation it will undoubtedly retain its activity for longer periods

of time. It may be mentioned here that properly dried yeast has

up to date retained its activity for three years. ^" It has been

thought advisable to store the ^itamine product in the dark to

avoid any possible deleterious action of light. Regarding this

precaution, Zilva" has found that butter exposed for eight hours

to ultraviolet light undergoes very noticeable changes and loses

its antirachitic value. Howe\'er, similar experiments with the

antineuritic vitamine of yeast and the antiscorbutic vitamine of

lemon-juice shows that neither one loses its activity'. As shown

by Funk,^^ radium emanations have no effect on the activity of

autolyzed yeast, which contains both antineuritic and antirachitic

vitamines.

A tentati\"e analysis of the \itamine jjroduct shows the following

chief constituents: Calcium, expressed as calcium oxide, 10 per

cent.; phosphorus, 15 "per cent.; nitrogen, 3.5 per cent.; fat, 2.5
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percent.; iron, U.o per cent.; silicates, 5.0 per cent.; moisture, 10 per

cent. ; the remainder is made up of the rest of the phytin molecule

—

of which the \itamine preparation is chiefly constituted—which is

a double calcium and magnesium salt of inosite pentaphosphoric

acid. The rahie of the preparation, however, lies largely in its vita-

viiite content. As for the calcium and phosphorus present, althour/h

it is impossible to attribute to them any definite therapeutic value, it is

admitted that botji are important in the diet, presumably for the pnrpose

(f bone and tooth formation?^

As w^e go to press our attention, is called to an editorial'^ entitled

"Do Americans Need ]\Iore Calcium?" The editorial goes on to

say:

"Sherman'"' has come to the conclusion that 'ordinary mixed
diet of Americans and Europeans, at least among dwellers in cities

and towns, is probably more often deficient in calcium than in

any other chemical element.' In the case of the growing indi-

vidual lime must be provided for the normal development of the

bones, which include 90 per cent, of this element. The pregnant

mother needs calcium for the rapid increment of the fetus, and

during lactation she has a similar requirement for the production

of a secretion, milk, which is exceptionally rich in it. The tendency

toward a shortage of calciimi is not conlined to the human species.

"Forbes'^ has shown this to be true in the cow. The a\'erage

daily calcium requirement has been estimated as a little less than

(1.5 gm. ])er man. It is proposed by McCollum and his collabora-

tors'*- that an addition of calcium could be most convenienth' made
to our foods through the use of a mixture of equal parts of common
salt and calcium carbonate in the kitchen and on the table. '^Fhis

suggestion deserves a sympathetic hearing."

Mellanby'^ makes the point that "it is more than ])robable that

a deficient calcium intake associated with deficient antirachitic

factor will bring about a more acute production of rickets and must
always be an adjmant factor to be considered in the etiology of

rickets."

/// ricir (f the forcgoinij, and jud(jin(i from the findings recorded in

Taldes I to I\\ it must be concluded that the presence (f l)oth culciuni

and jihosphorus in the vitantine preparation is a distinct advantage.

SUMMARY.

We have prepared a stable vitamine ])roduct, briefly designated,

"Y." An analysis shows the chief components to be calcium,

expressed as calcium oxide, 10 i)er cent.; phosphorus, 15 per cent.;

nitrogen, .S.5 per cent.; fat, 2.5 ])er cent.; iron, 0.8 per cent.; sili-

cates, 5.(1 per cent.; moisture, 10 ])er cent. The remainder goes to

make u]) the r(>st of the ])h>tiu molecule the main constituent

of the ])roduct which is a double cakium and magnesium com-

])ounfl of inosite phosphoric acid.
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Owing to tlie inethod of preparation and to the results of onr

experiments with normal and polyneuritic pigeons, normal and
scorbutic guinea-pigs and finally with children presenting evidence

of malnutrition, marasmus and rickets—a marked acceleration in

the rate of growth having been obtained, particularly in the children
-—it is established that the product contains antineuritic, anti-

scorbutic and antirachitic vitamines. The calcium and phosphorus

present in the product undoubtedly have a beneficial action on the

general metabolism, more particularly perhaps on }>one- and tooth-

formation.

The pigeon and guinea-pig ex]3eriments demonstrate directly the

presence of antineuritic and antiscorbutic vitamines. Kegarding

the latter, guinea-pigs getting the \'itamine preparation lia\e been

kept free from scurvy for from forty-four to fifty-fi^e days tliiis far

while on a scur^y-producing diet of hay, oats and autoclaved milk.

These results will be ]>ublished at an early date upon the comple-

tion of the experiments. As for the antirachitic \itamine, altliough

we know that it is present as explained earlier in this summary
we intend to further demonstrate its presence by experiments

similar to those of Mellanby.^'^

It is felt thai until such time as the vitamines shall have been isolated

and their chemical composition determined tJie vitamine preparation

tohich we have produced is an admirable substitute and may be used

with confidence in just such a maimer as described by Voefitlin.^

It is not intended as a substitute for any method of treatment nor is it

meant to be used in infant feeding only. Rather is it intended to be

a valuable aid whenever its use is indicated. At the same time it

should, not be lost sight of that the diet must contain sufficient protein,

fats, carbohydrates and mineral salts and that the caloric value must be

adequate for the needs of the individual.

It may be stated here that it is shortly planned to start an

extended investigation, with the hope of isolating and determining

the chemical composition of the vitamines.

We wish to express our appreciation of the valual^le assistance

given us by Mr. B. Shapiro in the laboratory throughout the entire

experiment.

The authors wish to make acknowledgement of the cooperation

accorded them by the staff of the Metropolitan Hospital. Dr.

Walter Conley, superintendent of the institution; Dr. Benson,

chief of the children's division; Dr. Bingham, orthopedist; Dr.

Simonson, pediatrist, by whom the formulas were written, and his

assistant, Dr. Yokes, and Dr. McHugh, of the house staff, seriously

interested themselves in all of the work being done at the bedside,

while Dr. Larkin and Dr. Hiss placed their counsel and every

laboratory facility at our disposal. Our appreciation of the gracious

and helpful advice and assistance of those mentioned is herewith

gladly and properly made a part of this contribution to a study of

the vitamines.
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CHART I.

A. Paul P., 19.0 months old at start of experiment.

B. William D., 14.0

C. Raffael DeM., 10.3

I). Michael 8., 18.3
• Feeding of vitamine preparation from April 10 to May 8, 1 gram per day.
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TABLE V

PATIENT



J. John R., 4.5 mouths old at start of experiment.

K. JohnW., 8.0

L. Frank M., 7.75 '

M. Herbert W., 7.75 '

N. Wilham P., 11.00 ' Twn brother of John P.

also naled out of experiment because of chronic catarrhalis enteritis.
"*" Beginning of period for compari.^on with Adtamine-fed babies.

TABLE VI.

PATIENT



o
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REVIEWS.

Hygiene and Sanitation. By Senteca Egbert, A.M., M.D.,
Professor of Hygiene, University of Pennsylvania; formerly

Professor of Hygiene and Dean of the ^Nledico-Chirurgical College.

Seventh edition. Pp. 554; 160 engravings and 5 plates. Phila-

delphia and Xew York: Lea & Febiger, 1919.

The war if it has done nothing else has brought home the impor-

tance of hygiene and sanitation. As armies fail if they do not

maintain a high standard of sanitation and hygiene, just so do
civilian communities suffer if they do not enforce strict sanitary

laws.

The seventh edition of this well-known work comes at a very

opportune moment, and must appeal especially to ex-service men.
To the present work have been added about nineteen engravings

and about twenty-nine pages. The table of contents remains

unchanged, and includes as headings, air, water, food, stimulants

and beverages, personal hygiene, school hygiene, disinfection,

quarantine, sewage, industrial hygiene, vital statistics and the

examination of air, water and food. The text of the first two
hundred and fifty pages remains practically unchanged. Several

new paragi'aphs are introduced, dealing with the qucbtion of vitamins.

The author in his preface makes a plea for his plan of retaining much
of the old material and having omitted some new matters. This

is to be regretted, for much that is new and sound by experience

and experiment might have been included. The biggest change is

made in the chapter on military hygiene, in which some statistical

facts and other matter have been added to the text as it formerly

read in the skth edition. Some new engravings have been inserted

in this chapter. The paragraphs on sewage disposal have received

some revision, and are worth while.

The book remains a well-done manual, covering the field of

sanitation and hygiene. The subject-matter is dealt with in a con-

sistently sound fashion, along well-recognized lines, and holds the

reader's interest, although handling material of a stabilized charac-

ter. Seven editions is no mean record for a work on hygiene and
sanitation, a tribute to the character of the book. T. G. S.



288 REVIEWS

Manual of Obstetrics. By Edward P. Davis, A.M., M.D.,
F.A.C.vS., Professor of Obstretics in the Jefferson Medical College.

Second edition. Pp. 478; 103 illustrations. Philadelphia and
London: W. B. Saunders Company, 1919.

There is undoubtedly a definite place in the medical library for

the books known as manuals which are usually of such a natiu-e as

to place them between quiz compends and complete text-books.

The scope of the volume under consideration is such that the book
ma}' be said to be a text-book of obstetrics compressed into a

manual. Although it is of a very convenient size it is remarkable

how much of real value has been embraced by the author. Of the

new material that has been introduced into this edition, anesthesia

in labor and the Porro operation are the most practical articles and
are well handled. It seems a bit humorous, however, to note that

one of the points mentioned in the differential diagnosis of earlii

pregnancy is that the fetal movements may be felt and the heart

sounds heard after the sixth month. The treatment of the early

toxemia by means of corpus luteum injections is not mentioned

although such procedures as. amputation of both breasts and renal

decapsulation in the treatment of eclampsia are dignified by their

inclusion. The book should continue to be a valuable aid to

students who want facts and want them quickly. F. B. B.

Anales de la Academia de Cienctas JNIedicas Fisicas y

Naturales de la Habana, Tom. Iv, 1918-1919.

"The Schistosomum Mansoni in Venezuela," Dr. John Guiteras,

page 22. Dr. Guiteras calls attention to the recent work of Dr.

Juan Iturbe, of Caracas, who discovered the intermediate host of

Schistosomimi mansoni, planorbis Guadelupensis, and points out

the danger of the immigration into Cuba of Chinese, Japanese,

Jamaicans and Haitians, among whom the infection is common.
Dr. Agramontes, in the discussion of Dr. Guiteras's communica-

tion, calls attention to the discovery of Clonorchis sinensis for the

first time in Cuba by Dr. P. L. Querens.

The "Influence of Animal Experimentation in the Progress of

Medical Science," Dr. Aristides Agramontes, page 35. Dr. Agra-

montes, in a carefully prepared communication on the subject,

after giving a brief historical sketch of the important discoveries

made in medicine and physiology, based on animal experimentation,

also emi)hasizes the erroneous attitude taken by antivivisectionists

on this point.

"The Microorganisms of Influenza," Dr. Leonel Plasencia, page

473. Dr. Plasencia claims to have discovered a new microorganism.

Bacillus influenza motili, as the cause of influenza.
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Dr. M. Martinez Dominguez, in a communication to the Academy,
"Upon the Bacteriology of Grippe," page 560, shows by cultural

characteristics and experiments on man that the bacillus of Dr.

Plasencia is a microorganism related to Bacillus cloacae and that it

has no etiological significance to influenza.

Dr. Manuel Ruiz Casabo, in another communication to the

Academy, "Notes upon the Present Epidemic of Influenza," page

449, regards the present epidemic of influenza as the classic influenza,

or grippe, and that bacteriological investigations commonly show
the presence of the Bacillus influenza of Pfeift'er in association with

pneumococcus, staphylococcus and micrococcus catarrhalis.

"Etiology and Treatment of Strabismus," Dr. Francisco

Fernandez, page 56. According to Dr. Fernandez, concomitant

strabismus is the result of a defect in the proper fusion of the images

in the brain. Muscular insufficiency, myopia, hypermetropia and

other aft'ections of the eye are only predisposing factors to strabismus.

"Concerning the Center for Hunger and Thirst," Dr. Jorge

Le Roy, Dr. Jose Valdez Anciano and Dr. Felipe Garcia Canizares,

page 898. According to these authors, though the plexus of Auer-

bach is of importance, the center for hunger and thirst is in the

medulla, the pneumogastric and splanchnic nerves acting as regu-

lators. D. R.

Symptoms of Visceral Disease. A Study of the Vegetative
Nervous System in its Relationship to Clinical Medicine.

By Francis Marion Pottenger, A.M., M.D., LL.D., F.A.C.P.,

Medical Director, Pottenger Sanatorium for Diseases of the

Lungs and Throat, Monrovia, Calif. ; Professor of Diseases of the

Chest, College of Physicians and Surgeons, Medical Department,

University of Southern California, Los Angeles, Calif. Pp. 317;

86 illustrations and 9 plates. St. Louis: C. V. Mosby Company.

It is decidedly refreshing to pick up a book which is distinctly

different from the average medical text-book, a book which deals

with a phase of medicine which is considered but too briefly, if at

all, in our present-day didactic text-books. In this book by Dr.

Pottenger a new field has been opened up to those who have not

foUowed carefully the work of Mackenzie, Head and several others.

It is WTitten by a man who, although a specialist in pulmonary
diseases, has studied internal medicine not only from the one side

of pulmonary diseases but from the many sides of diseases of all

the organs. He well shows that it is impossible to have as a specialty

the study of one organ, and, as he says, " the hiunan body is a unit

and one part cannot be diseased without affecting other parts. No
organ can be understood except in its relationship to other organs

in the bodv as a whole."
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The book is arranged in three parts: Parts I and II are the

dinical study of the relation of the vegetative nervous system to

diseases and symptoms and a study of the viscerogenic reflexes,

while Part III is a very technical discussion of the vegetative

nervous system. The most obvious criticism of the presentation

of the subject which comes to the mind of the reviewer is that there

is more or less repetition of many of the statements of facts and
theories in the various parts of the book. In a monograph of this

size repetition must be expected, but it does seem as though the

same things are dwelt upon a bit too repeatedly.

The chief defect of the work itself is that many of these reflexes,

such as the viscerosensory, visceromotor and so on, are only demon-
strable in cases with well-marked disturbance of the vegetative

nervous system. Certainly, the ordinary physician without the

very keen power of observation and well-developed clinical sense of

Dr. Pottenger will be unable to demonstrate some of these reflexes

which he gives you the impression are relatively simple and extremely

easy to demonstrate. J. H. M., Jr.

The Prevention of Dental Caries and Oral Sepsis. By H. P.

PiCKERiLL, M.D., Ch.B., M.D.S. (Birm.), L.D.S. (Eng.), Pro-

fessor of Dentistry and Director of the Dental School in the

University of Otago. Second edition. Pp. 374; 74 illustrations

and 12 tables. New York: Paul B. Hoeber, 1919.

This is the second edition of the Ro}'al College of Surgeons'

Cartwright Prize Essay for 1910, and represents fifteen years'

researcli into the etiology and pathology of dental caries. The
writer, being a New Zealander, has been afforded exceptional

opportunities for comparative studies of this disease in civilized

and relatively uncivilized races. Among the Maori race, living

under natin-al conditions, the number of persons affected with dental

caries is comparatively small, while in civilized, modern races the

percentage is as high as 98. Also the number of teeth affected with

caries in each individual is far less in those leading natural lives than

in those leading artificial or highly civilized lives.

The great part of the book is a description of exliaustivc studies

upon the bacteria of the mouth, the structure of the enamel of the

teeth and the physical and chemical properties of the saliva. Pick-

erill's conclusions from his researches may be summed up as follows:

1. The two essential, attacking forces in dental caries are (a) the

acid-forming organisms of the mouth and (h) the presence of fer-

mentable carbohydrates.

2. Individual susceptibility to dental caries depends, to a great

extent, upon differences in the structure, hardness, density, per-

meability and solubility of the enamel.
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3. Studies of the saliva show that practically all the normal con-

stituents of the saliva are, if present in sufficient amount, of value

in protecting the teeth against the occurrence of dental caries; that

acids, and particularly the natural organic acids, are the stimulants

which excite the greatest amount of these protective substances

per minute, and, moreover, give rise immediately and for a con-

siderable time afterward to an increased alkalinity of the mouth.

4. The carbohydrates of the food being the source of the acids

which initiate dental caries, the question of the lodgeability of

carbohydrate foods upon the tooth surfaces is important. The
lodgeability of carbohydrates upon the teeth does not depend upon

the amount of inert or fibrous matter they contain, but their lodgea-

bility or harmfulness is in direct relation to their alkalinity. In

other words the saliva will more readily wash away carbohydrate

foods having an acid reaction than those having a neutral or alkaline

reaction.

As measures for the prevention of dental caries in civilized races

the author has the following suggestions:

In order to prevent the retention of fermentable carbohydrates on

or between the teeth, and so eliminate or very considerably reduce

the carbohydrate factor in the production of caries, starches and

sugars should never be eaten alone but should in all cases either be

combined with a substance having a distinctly acid taste or they

should be followed by such substances as have an "alkaline poten-

tial," and the best of these are undoubtedly the natural organic

acids found in fruits and vegetables.

Both educational and legislative measures are also advocated.

The educational measures suggested comprise definite lessons in

oral hygiene by the teachers in primary schools, education of

medical men as to its importance, and, finally, more thorough

education of the dental student in the technical side of the subject.

The author suggests the taxation as luxuries of sweetmeats, confec-

tionery and fine white flour in order to decrease their general use,

and legislation fostering the culture, carriage, freight and importa-

tion of fruit and fresh vegetables, so that such articles, especially

fruit, may come to be regarded as common, ordinary and necessary

constituents of every meal instead of being, as at present, regarded

as unnecessary and too expensive for common and constant use.

In addition, the prevention of dental caries must be made one of the

important branches of the public health service.

Many of the problems of dental caries are to be regarded as having

been by no means solved by the researches of Dr. Pickerill, and other

workers in this field will no doubt disagree with many of his con-

clusions. At the same time his book must be looked upon as a

valuable contribution to this intricate subject. R. H. I.
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A Manual of Obstetrics. By John Cooke Hirst, M.D.,
Associate in Obstetrics, University of Pennsylvania. Pp. 485;

210 illustrations. Philadelphia and London: W. B. Saunders &
Co., 1919.

This manual, which is offered primarily for the use of students,

carries one over the whole range of obstetrics in a lively manner.
While a certain amount of condensation of material has been neces-

sary, the chapters so limited will still be found to contain a sufficient

amount of information to one who wishes to review the subject

rapidly. For the treatment of obstetric emergencies, concise

directions are given as to the method of treatment which has proved

most satisfactory in the hands of the author. Abnormal pelves

have been divided into five groups, based upon the predominating

deformities; this classification is considered as easy for the student

to remember and sufficiently accurate for all practical purposes.

The chapter on the mechanism of labor should make this usually

mysterious process easily understood by the average student. The
illustrations, chosen from many sources, have been well selected to

supplement the text. The description of a method for chemical

analysis of the blood on pages 192 et seq. could well have been

omitted from a book of this type. The word inlet is evidently

mistakenly used for the word outlet, page 223.

While it seems at times as though there were sufficient text-

books on obstetrics available, yet such a manual based on many
years' experience in didactic and clinical obstetrics will take a well

merited place in the obstetrical library. P. F. W.

Accommodation and Refraction of the Eye. By Earnest
Clarke, M.D., Ophthalmic vSurgeon to the King George Hos-

pital, London. Fourth edition. Pp. 250; 92 illustrations. New
York: William Wood & Co., 1918.

This work purports to be an elaboration of the lectures on refrac-

tion and accommodation as given by Mr. Earnest Clarke at the

Central London Ophthalmic Hospital and Medical Graduates'

College.

As a work to be studied by one with some familiarity in the

subjects dealt with, this book can be highly recommended. We
doubt, however, the advisability of the tyro endeavoring to master

these subjects from this volmne.

The author, in his endeavor to keep the volume within a small

compass, has sacrificed in parts clarity for the sake of brevity. As a

rule, the outlines suggested by him for the treatment of the various

forms of refractive error are wholesome, and if exception is to be

taken at all, it is that he too liberally reduces the hypermetropic

correction. B. F. B.
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Achylia Gastrica.—Fricker {Con. Blat. f. Schweiz. Aerzte, 1919, xlix,

1657). Achylia is rare in early life but common after middle life, and
often displays no symptoms for a long period. Gastrogenous diarrhea

is one of the most common symptoms. The diagnosis is easily made
by a test-meal. Occult blood is rarely found. Exploratory laparotomy
seemed ad\asable in two cases and pieces of stomach wall were obtained
for histological study. In each instance marked changes were present in

the mucosa, especially in the secreting cells. The cause of achlorhydria

and achylia is thought by the author to be a gastritis atrophicans not
only in simple achylia gastrica but also in instances of carcinoma and
pyloric stenosis associated with achylia gastrica.

Suppuration and Gangrene of the Lung.—Wessler {Jour. Am. Med.
Ass7i., 1919, Ixxiii, 1918) has analyzed 100 (personally observed) cases

of lung suppuration. About 94 per cent, of the cases fall into two
groups: (1) those due to the aspiration of septic material into the

bronchi during operations or in states of unconsciousness and (2) those

dependent on the various primary lung infections. Twenty-one per

cent, followed tonsillectomies and 37 per cent, were postpneumonic.
Chnically there are usually foul expectoration, persistent fever and leuko-

cytosis, and in bronchiectasis, the early development of clubbed fingers

(as early as six weeks). The physical signs are notoriously uncertain.

Signs of consolidation and cavitation are important if present. The
extent and locality of the process is ascertained readily by roentgeno-
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grams. The prognosis depends somewhat on the etiology. Nine post-

operative abscesses recovered spontaneously. In each instance either

cure was accomplished in two months or the process went on to the

chronic stage with the usual sequelpe. Commonly empyema results and
occasionally septic brain abscesses occur. The prognosis of postpneu-

monic instances is bad, the process leading to induration and bronchiec-

tasis. jVIedical treatment consists of quieting the cough, and drainage

of the abscess by change of posture. Surgical treatment may profitably

be postponed for several months in instances of acute abscess. Thora-
cotomy with drainage or lobectomy may be attempted after the disease

has become chronic. Five in the series were cured by lobectomy. Very
little can be expected of thoracotomy \nth drainage.

Eosinophilous Myocarditis in Diphtheria.—Nuzum {Jour. Am. Med.
Assn., 1919, Ixxiii, 1925) by various blood stains found eosinophiles in

the myocardiums of seven out of twenty-nine hearts of children dead
from diphtheria. None were found in hearts of children dead from other

infectious diseases. The eosinophilia had apparently no relation to

serum treatment nor to the severity of the clinical symptoms. Eosino-

philia was never observed in the structures of the conducting system.

The His bundle was studied carefully and no changes characteristic of

diphtheria w'ere found, although slight changes and especially swelling

may account for the frequent cardiac ii regularities in diphtheria. Other

factors, as myocardial and cardiac nerve lesions, may play an important

part in the causation of arryhythmias. The cause of the eosinophilous

myocarditis is not known. The author reviews the various theories,

and concludes that it is a result of positive chemotaxis.

Acute Ascending Paralysis Among Troops. — Casamajor (Arch.

Neurol, and Fsychiat., 1919, ii, G05) under this heading reports several

instances of the interesting malady described by Gordon Holmes and
Bashford and Wilson as "acute polyneuritis." Clinically there is fever

from 100° to 10o° F., lasting two to four days, accompanied by headache

and general pains. This disappears and the patients resume their

duties. After four days to a month or even six weeks a paralytic stage

makes its appearance, as a rule suddenly. The legs are affected first,

then the trunk and arras and finally respiratory paralysis occurs in the

fatal cases. Occasionally the VH pair may be involved. The period

of paralysis is usually complete in a very few days. The paralysis is

flaccid, and if any musculature is spared it is in the distal portion of the

limb. The sensory changes are usually of the stocking-and-glove dis-

tribution. The sphincters are usually intact. The mortality is fairly

high. In non-fatal cases the paralysis slowly disappears and after six

to eight months the patient has completely recovered. Pathologically

there are congestion and hemorrhage in the arachnoid, thickening of the

pia, absence of perivascular infiltration, increase of cellular neuroglia

in the central gray, around the root fibers and in the posterior ganglions,

beginning degeneration of both a secondary and primary character in

the anterior horn cell and some tract cells and marked primary and
secondary degeneration of the nerve fibers where they lie in the arach-

noid, always most marked in the motor fibers. In the succeeding article

Kenni:dy (pages 621 to 627) describes the same affection under the

title of "Infective Neuronitis."
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Antipyretics I, II, III.—Barbour and Devenis (Arch. Int. Med.,
Chicago, 1919, xxiv, 611). The Benedict respiration chamber was used
to study the respiratory exchange of five normal subjects. The dose of

acetylsaUcyUc acid was 1 gm. or 1 gm. 25, and the experiments were
carefully controlled. It was found that the CO2 production and the O2
consumption were, in the majority of instances, increased, showing
therefore an increased total metabolism. The average heat production
increase was 6.1 per cent, over normal controls. The respiratory quo-
tient and the pulse-rate were not altered. After the preliminary study
of normal subjects the same dose of the drug was exliibited and the

same procedure used in the study of five febrile patients. It was deter-

mined that acetylsalicylic acid exhibits marked antipyretic action in

febrile subjects contrary to its effect on the normal controls. Heat
elimination was increased 38.2 per cent. These experiments show that

"acetylsalicylic acid, like other antipyretic drugs, exerts its tempera-
ture-reducing action essentially by increasing the processes of heat
elimination." " This action of acetylsalicylic acid is exhibited in afebrile

stages and during convalescence, with resulting subnormal tempera-
tures." Antipyretics therefore "reduce the body temperature in fever

cases (including temporarily afebrile and convalescent phases) but not
in normal persons."
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Treatment of Metastatic Carcinoma of the Spine by Deep Roentgeno-
therapy.—Pfahler (Surg., Gijn. and Obst., 1919, xxix, 236) says that the

roentgen rays when applied properly and in sufficient quantity upon
deep seated cancer tissue may be expected to destroy the cancer cell,

and this cancer cell is replaced by healthy scar-tissue, or fibrous tissue.

When the disease is located in the soft tissues, it is replaced by fibrous

tissue, and when located in bone it heals by bone sclerosis. As a result

of this healing process, the patient is given prolongation of life, and is

made more comfortable. One cannot expect the patient to make a

complete, permanent recovery, for ultimately the disease is apt to show
metastases particularly in the areas not treated.

Megaduodenum.—DuBOSE (Stng., Gynec. and Ohst., 1919, xxix, 278)
says that a search of the literature finds no recorded case of giant duo-
denum in an infant. The symptoms in his case began Avhen the child

was three days old, and the patient was first seen by Dubose when eight

weeks old. Gastro-enterostomy with pyloric occlusion is the operation
of choice in partial obstruction at the duodenojejunal flexure in infants
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for the following reasons: The dilated stomach is drained into the

jejunum. Pyloric obstruction diverts bile and pancreatic fluid into the

jejunum and prevents regurgitation into the stomach. Bile, pancreatic,

and duodenal fluid with the contained hormones, so greatly needed,

are more largely conserved than if the pylorus were not occluded.

Regurgitation into the stomach and loss of fluids is lessened through

cessation of vomiting—more certainly obtained in gastro-enterostomy

with pyloric occlusion than in duodenojejunostomy. Pyloric occlusion

is essential. Five months have elapsed since this operation w^as done,

and the infant weighed then 12 pounds and 8 ounces.

Futility of Bridging Nerve Defects by Means of Nerve Flaps.—
Stookey (Surg., Gynec. and Obst., 1919, xxix, 287) presents a very thor-

ough study of clinical, experimental and anatomical data from the

literature and says that the repair of nerve defects by means of nerve

flaps has not been definitely supported clinically, as evidenced by a

critical study of the reported cases. Experimentally it has been shown
that nerve flaps do not serve as conducting paths for the downgrowing
neuraxes. Nerve flaps whether central or peripheral are merely degen-

erated partial nerve segments. Continuity and union of neuraxes does

not take place at point of suture. To avoid fallacious deductions it is

important to distinguish between the level of the injury to the nerve

trunk and the level at which muscular branches arise. Abnormal com-
municating branches are not rare, particularly between the median
and ulnar. Such anomalies must be taken into consideration of any
careful study of nerve injuries. Judging from the level of the lesion,

muscles may not be presumed paralyzed but should be demonstrated
paralyzed. Total movements may not be offered as evidence of return of

function. The action of individual muscles must be given. Reports

of peripheral nerve injuries, to be of value, must be accompanied by
motor, sensory and electrical findings. By the formation of nerve

flaps from the central stump a portion of the nerve from which neuraxes

must grow is removed. Distal as well as central flaps may sever mus-
cular branches. By reversing the flaps they are taken out of their field.

Thus the downgrowing neuraxes are prevented from reaching their

muscles through these muscular branches, even were regeneration to

take place. The nerve flap method to bridge nerve defects should be
discarded in peripheral nerve surger3\

Early Surgical and Orthopedic Treatment of Hemiplegia.—Byrne,
Taylor and Boorstein (Surg., Gynec. and Obst., 1919, xxix, 398) says

that early operation within two to four weeks, or even after a much
longer period, may be indicated in hemiplegia: (a) Where the intra-

cranial pressure threatens medullary strangulation, no matter what
the site or nature of the lesion; (b) in extradural hemorrhage, with or

without intradural hemorrhage, or cerebral contusion, where cerebral

compression threatens life or permanent disability; (c) in intradural

hemorrhage of traumatic or spontaneous origin where cerebral com-
pression threatens life or permanent (Hsability; (d) in intracerebral

hemorrhage where focal compression threatens life or permanent dis-

ability. A subtemporal decompression and evacuation of the clot is a

simple procedure and should be used in every case of fresh hemiplegia

where the above-mentioned indications are present. If the patient be
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unconscious, an anesthetic need not be used, as the shock of the opera-

tion is small. Even in old cases of hemiplegia decompression is of

benefit. Decompression should be used even in cases due to embolism or

thrombosis. The deformities and contractures of hemiplegia can be
prevented. Patients with hemiplegia should be put in the same category

as anterior poliomyelitis and receive proper orthopedic treatments from
the beginning. Plaster splints should be applied immediately to prevent

contractures. Massage and exercises are indicated and should be used
intelligently. Proper use of the limbs should be shown to the patients

and encouraged. In old and neglected cases deformities should be cor-

rected and recurrences prevented.

Gunshot Injuries of the Knee-joint in a Base Hospital.—David
(Awi. Surg., 1919, Ixx, 290) says that of the gunshot wounds of the

knee coming to a base hospital after operation, 56 per cent, remained
uninfected and 44 per cent, infected. Of the infected cases, 5 required

amputations, with one ensuing fatality. Infection of the joint plays

the most imp>ortant role in decreasing the function of the joint. Early

operation at the front, thorough debridement of the wound, removal

of foreign bodies and loose bone fragments from the joint, and closure of

the capsule of the joint are the most important elements in preventing in-

fection of the joint. Almost 50 per cent, of joints having fractures of the

articular surfaces became infected after operation, whereas only 33 per

cent, of other types of injury to the joint became infected. Of the high

explosive fractures of the condyles of the femur nearly 60 per cent, were
uninfected after operation. Fractures of the tibia did not do so well.

Joints remaining uninfected after operation for fracture of the articular

surfaces had normal motion, to 90 per cent, active motion in 70 per cent,

of the cases. Whenever possible, injured or infected joints were actively

mobilized after operation, but active mobilization is not practicable in

all war injuries of joints. Of the infected joints, all that were by neces-

sity immobilized had only ten degrees or less active m.otion two months
after injury. Of those actively mobilized immediately after drainage

of the joint, two had normal motion and the remainder better than

twenty degrees of active motion two months after injury.

Surgical Treatment and Prognosis of Empyema Following La Grippe.
—Leyva and Legexdke (Svrg., Gynec. and Ohst., 1919, xxix, 17) say

that during the past year they had the privilege of treating in their war
service 27 patients suffering from empyema, the empyema in all but one

case following la grippe. Eight died and nineteen were cured or are

recovering. They studied the cause of the high mortality and concluded

that the prognosis in empyema is not based on the nature of the micro-

organism causing the condition but principally upon the condition of the

lungs. As pleurisy starts early with grippe, they believe it is best for

the patients, to treat them medically by aspiration and injection with

with specific sera, until the pulmonary s\TTiptoms have subsided. At
this time surgical intervention has every chance of success. The micro-

organism causing the pleurisy has no bearing on the tj-pe of operation

to be performed. In pleurisy developing late in la grippe the pleurot-

omy opening must be large, extending backward; resection of a rib

is a necessity. The classic treatment consisting in drainage without

irrigation is the method of choice.
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Meningococcus Meningitis at Camp Lee.

—

Haden (Arch. Int. Med.,

1919, xxiv, 514) reports a study of 31 cases of meningococcus menin-
gitis occurring at Camp Lee. Twenty-one, or 67.7 per cent., showed
unmistakable evidence of a generalized infection before there was a

localization in the meninges. The mortality of the entire series was
22.6 per cent. During the period of intraspinous treatment alone and
combined intraspinous and subcutaneous treatment the mortality was
37.5 per cent. On the other hand, during the period in which intra-

spinous and intravenous therapy was employed the mortality was 6.6

per cent. The author believes that meningococcus meningitis, in

probably every case, is primarily a generalized infection, with subse-

quent meningeal localization. The use of immune serum intravenously

makes a great advance in the treatment of the disease. He is also of

the opinion that prolonged intraspinal treatment is very liable to result

in permanent ill-effects from the involvement of the cauda equina and
nerve roots. One advantage of intravenous treatment is that it

decreases the number of intraspinal treatments necessary, thus minimiz-

ing the harmful effects of intraspinal treatment. Haden reports one
case in which an active meningeal infection recovered vmder intravenous

therapy alone.

The Activity of American Digitalis.

—

Pratt and Morrison {Jour.

Am. Med. Assn., 1919, Ixxiii, 1600) have tested 28 samples of American
grown digitalis and found that the best American digitalis, both wild

and cultivated, is equal in activity to the best European. Specimens
of high potency have been obtained from Virginia, Nebraska, Wis-
consin, Minnesota, Oregon and Washington. The majority of samples

of American digitalis examined were of low potency. No less than
seventeen out of twenty-five samples of American digitalis were below
the stardard of strength established by the Pharmacopeia. This is also

true of most of the digitalis imported from England and Germany.
The average strength of the American digitalis, however, was greater

than that of the imported digitalis that they examined. All digitalis

should be tested biologically before it is gathered in large quantities for

therapeutic use.

The Treatment of Thyrotoxicosis by Means of the Roentgen Ray.—
Holmes and Merrill (Jour. Am. Med. Assn., 1919, Ixxiii, 1693) state

that during the past five years they have treated at the Massachusetts
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General Hospital 262 patients suffering from thyrotoxicosis by means of

the roentgen ray. They think that the results have been sufficiently

encouraging to warrant a more general use of this remedy. Of the 262
cases there were 133 patients who, because of insufficient data, were
excluded from the analj'sis of their results. Of the remainder, 34
patients became clinically cured apparently as a result of the treat-

ment. Sixty-eight patients were improved. This group was under
treatment for a shorter period of time on the average and received a
fewer number of treatments. Fourteen patients were either ununproved
or made worse. Of this group, 2 died during the period of treatment
from intercurrent disease; 1 died following operation. In one patient

myxedema developed, probably as a result of overtreatment. The
details of the technic of administration are given in the article. The
authors believe that this method of treatment is not without danger.

Too intensive treatment, especially in cases in which surgical treat-

ment has been employed, may produce hypoth^Toidism, with the con-

sequent symptoms of myxedema. Atrophy of the skin and telangiec-

tasis may result in the region treated. The toxemia may be increased

to a dangerous degree by the fu'st treatment. Very careful dosage is

essential to avoid tliis. In their summary the authors state that:

(1) It is possible to decrease the activity of the thyroid gland and prob-

ably to destroy its glandular structure by exposure to the roentgen ray.

(2) Roentgen-ray treatment when applied in cases of thyrotoxicosis

produces a relief of symptoms and shortens the course of the disease.

(3) A study of the basal metabolism before, during, and after treatment

is of the greatest miportance both as a means of diagnosis and as a

check on the amount of treatment to be given. (4) The roentgen ray,

accompanied by rest, should be tried in all cases of thyrotoxicosis and
should be continued for a sufficient length of time to destroy at least

the thymus before resorting to surgery.

Stone in the Kidney and Ureter from the Standpoint of the Clinical

Surgeon.—Ochsner {Jour. Am. Med. Assn., 1919, Ixxiii, 1105) advises

in liis article the administration of distilled water in large quantities in

order to prevent the recurrence of kidney stone and renal colic. He
states that he has made use of this method in an enormous number of

cases, always with the result that the patients escape recurrences. For
patients suffermg from acute renal colic the use of morphin and
atropin hypodermically, followed by the ingestion of two-ounce doses

of glycerin with large quantities of distilled water, has seemed to the

author to be of value in aiding the discharge of the stones spontaneously,

especially when the patient was immersed in a very hot bath.

Results in the Modern Treatment of Diabetes.—Geyelin {Jour.

Am. Med. Assn., 1919, Ixxiii, 1202) states that as the result of his experi-

ence in the past four years in dealing with many diabetic patients

treated according to the general principle laid down by Allen there are

certain definite conclusions that can be drawn: (1) Diabetes in its

severe and acute form is not limited to the first three decades of life

but may be found at any age, although rare in persons over thirty.

In his experience it is more common between fifty and seventy than

between thirty and fifty. (2) Absolute adherence to the diet is essential
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to a maximum degree of successful results in treatment. Otherwise

unless the diabetes is very mild there is no hope. (3) Fast days and
half-days are of great help in the treatment of the majority of patients,

but are not necessary as routine measures in all cases at all times. (4)

It is wise for i^ patient under treatment to realize that he is not a normal
person on a normal diet and to regulate his mental and physical activi-

ties (and therefore his caloric output) by his caloric intake. (5) Exercise

should be advised only in exceptional cases and in proportion to the

amount of energy afforded by the caloric intake. Rest rather than

exercise should be urged. (6) Long-continued diets overbalanced in

fat (ISO gm. and over) are harmful and their harmful effect is insidious.

Aside from their immediate effects in the production of acidosis and
glycosuria they have a depressing effect on tolerance. This effect is

overcome only by long periods of low caloric intake. (7) We have no
cure for diabetes, but we have a greatly improved method of treatment,

particularly as regards prolongation of life and the avoidance of surgical

complications, as many observers who have employed the general prin-

ciples of treatment advanced by Allen will testify.
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The Child and the State.

—

Shaw (Arch. Fed., August, 1919) says

that a child should have the right to intelligent consideration before he

is born, to be born well and to be kept well. To insure this is the pur-

pose of all child welfare work. The State should give to all children a

sound and liberal education. Every child should come periodically

under direct medical and dental supervision, and if found defective

should be followed up. Every child found malnourished should some-

how or other be nourished and every child found verminous should

somehow or other be cleansed. Skilled medical treatment should be

available for every sick, diseased or defective child. Every child should

be educated in a well-ventilated classroom, or in some form of open-air

schoolroom or classroom. Every cliild should have daily, organized,

physical exercise of appropriate character. No child of school age

should be employed for profit except under approved conditions. The
school enviromnent and the means of education should be such as can

in no way exert unfavorable or injurious influences upon the health,

growth, and development of the child. Dr. S. Josephine Baker has

outlined a broad scheme of reconstructon and the cliild. She would

have in each State a department of child welfare of equal importance

with other State departments. The department should be divided into

the following bureaus: (1) A bureau of child-caring institutions, which

would supervise orphan asylums, day nurseries, boarded-out babies,
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and widows' pensions; (2) a bureau of mental hygiene, which would
have charge of all matters pertaining to mentally defective children;

(3) a bureau of delinquency where the relation of crime to health would
be studied and the prevention of crime in children would be supervised
and the courts for children would be supervised as well

; (4) a bureau of

recreation, which would supervise playgrounds, physical training and
play; (5) a bureau of child labor with the supervision of the child in

industries and the carrying out of the cliild labor laws from the point

of view of the child and not of the employer; (6) a bureau of cliild hygiene
with the responsibility of the health of the children and their care from
the prenatal period to adolescence. This bureau would control mid-
wives, prenatal care, prevention of infant mortality, child welfare

stations, health supervision of the child of the pre-school age, medical
inspection and examination of school children; (7) a bureau of child

legislation to prepare a children's code which would consist of all essen-

tial legislation to protect the child from the prenatal period to adoles-

cence.

Stammering.

—

Kexyon {Am. Jour. Dis. Children, December, 1919)

contends that stammering in most cases begins in early childhood as a

perversion of the normal processes of speech development. This per-

version of the normal speech processes is dependent on emotional dis-

turbances arising from the necessity of developing the speech function

under the trying conditions of social interrelations. Thus there are

aroused in the child more or less profound manifestations of so-called

social emotions. Behind this exciting cause often lie congenital founda-

tions and environmental conditions, which tend to encourage the

natural childish tendencies to excitability and emotionalism. Natural
childish characteristics—impulsiveness, lack of self-control, relative

absence of knowledge and reasoning, apprehensiveness—as well as the

doubtful, wavering, clumsy, state of partial development of the speech

function, both constitute factors which help to render the child sus-

ceptible to this manner of speech perversion. The immediate psychology

of the incitation to stammering involves emotional excitement, mental
confusion, and the impulsive effort to talk while in this uncertain state

of mind. The result is a speech panic, in which normal control of the

peripheral speech machine is for the moment lost. In the background
of this immediate mental picture lie various disturbing phenomena
wliich add to the mental confusion. The beginning perversions of the

speech act are often repeated; the stress of mind beliind them becomes a

more or less constant status of mind. These mental and physical per-

versions play a harmful part in the general mental and physical physio-

logical processes of development. Thus the susceptibility to emotion-

alism and excitability slowly increase both as to uncontrollableness and
to intensity, as well as to the physical manifestations in the peripheral

organs of speech. All of this cannot go on for months and years without

having its influence in perverting the development of the character in

general. The advanced stammerer becomes a stammering person,

rather than an entirely normal person who stammers. This fact renders

the complete eradication of the disorder exceedingly difficult and calls

for the beginning of treatment at the earliest possible time, preferably

at the beginning of the manifestations.
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Carotinemia,—Hess and Myers (Jour. Am. Med. Assn., December 6,

1919) report two cases in which this condition was found. Their

attention was attracted by the yellowish complexion, wliich was not

confined to the face but involved the entire body, with the most marked
coloration of the hands, which also showed distinct signs of desquama-
tion. The sclerotics were not at all involved. The urine was amber
and the stools normally yellow. These cases appeared in a ward of

about twenty-five infants and it was noted that these two babies were

the only ones receiving a daily ration of carrots in addition to their

milk and cereal. Then carrots were added to the dietary of two other

children of about the same age. One, after an interval of about five

weeks developed a yellowish tinge to the skin and after two more weeks
the second infant developed a similar tinge. On omission of the carrots

the skin gradually lost its yellow color and in the course of some weeks
regained its normal tint. The blood as well as the plasma were found

to be distinctly yellow. The pigment was soluble in purified petroleum

benzin. It was evident that there was present in these cases a systemic

pigmentation brought about by the introduction of an excessive amount
of carotin into the body. The pigment is non-toxic and leads to no
physiological disturbance. Not only carrots but also any food which

contains carotin in high degree may bring about this condition. The
urine becomes a yellower tint.

Antineuritic Vitamin.—Daniels, Byfield and Loughlin [Am. Jour.

Dis. Children, December, 1919) publish the results of their observation

on the babies in their clinic. They found that the addition of the anti-

neuritic vitamin obtained from wheat embryo to the diet of babies

supplied with food furnishing an adequate number of calories stimulated

growth. The beneficial influence of adding a specially prepared vege-

table soup in sufficient quantity as part diluent in the milk, modification

for infants is apparently due to the presence of the antineuritic vitamin

contained therein. Both the alcoholic soluble material of the dried

soup vegetable, and the water extract stimulated growth. The fact

that the artificially-fed infant requires a larger amount of food than the

breast-fed infant appears to be due to the relative paucity of diluted

cow's milk in the antineuritic vitamin. It is probable th^t failure to

gain in infants and young children is often the result of an insufficient

amount of the antineuritic vitamin in the food. The diets of the young
should be more carefully scrutinized with this in mind.

Chemical Examination of the Blood in Children.—Chapin and Myers
(ylm. Jour. Dis. Children, December, 1919) publish their observations on
the chemical examination of the blood of one hundred and forty-nine chil-

dren. Thirty-eight of these wei'e neplu'itics and six were diabetics. The
results were practically the same as those that have been obtained in

the adult, although the kidney of the child would appear to act some-

what more elficiently than the kidneys of the adult, resulting in slightly

lower normal figures for the sugar, urea, creatinin and uric acid, and a

slightly better phenolsulphonephthalein test. Along this line it is

shown that neplmtis in children does not result so quickly in urea

retention as in the adult and the prognosis is therefore more favorable in

early life than in later life. Also creatinin retention rarely occurs in
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children, being found in only four eases of this series. Of these two died

of symptoms typical of interstitial nepliritis. The authors regard the

blood urea as a very helpful prognostic test in the nephritis of child-

hood. The results of the phenolsulphonephthalein test are usually

in accord with the clinical findings and the blood urea. The carbon
dioxid combining power of the blood is a very reliable method of ascer-

taining the severity of the acidosis in the diarrheal acidosis.

OBSTETRICS

UNDER THE CHARGE OF

EDWARD P. DAVIS, A.M., M.D.,

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, PHILADELPHIA.

Frequency of Shoulder Presentation in Different Countries.—
Ippolito (Gazctta dcgli Ospedali e dalle Cliuiche, Milan, March 2, 1919)

has collected statistics from six different countries showing that the

proportion of shoulder presentation ranges from 0.35 per cent, in

America, 0.36 in England, 0.58 per cent, in Germany, 0.66 in France,

0.71 in Austria. On the other hand Italy has an average of 1.40 per

cent, shoulder presentations. In twenty years' practice in Sicily in

10,000 deliveries Ippolito encountered shoulder presentation in 0.2 per

cent. Comparing the various races it is observed that shoulder presen-

tation becomes less frequent the taller the mothers. While least

common among Anglo-Saxons, it occurs most frequent among the

Slavic races of Austria. However, the distance between the lower

margin of the xiphoid appendage and the upper margin of the symphysis

pubis is remarkably constant in women, irrespective of their height.

Sicilian women are short but the shortness is in the legs, the length of

the trunk and the distance between the xiphoid cartilage and the pubes

are rather above than below the average. The writer insists then that

the xiphopvibic measurement is a very important measurement in

obstetric practice. He believes that women are useful in preventing

abuses among the poor ^^orking women in factories, improperly clad

and wearing corsets.

The Transmission of Rabies to the Fetus.—Remlixger (Bidl. de la

Acad, de med., April 8, 1919) has made experiments which confirm

Konradi's results. When rabies is inoculated into animals they may not

appear out of health for from one to three months, but the young born

during this time show rabies and may have died before the mother con-

tracts the disease. In Remlinger's experience one animal developed

rabies one hundred and twenty-two days after the inoculation. This

was sixty-eight days after the birth of the young and thirty-eight days

after the death of the last one of the young. In some cases a year

elapsed before the mother died from rabies contracted from the fetus.

Young animals may be apparently healthy and yet if infected in the

uterus may develop rabies at any time without further contact. It has
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often been said that an animal that has never been exposed to the bite

cannot acquire rabies but the experiences related illustrate the fact that

the fetus might become immunized by small quantities of the rabies

traversing the placenta. In some cases it is thought that rabies produces

other clinical pictures than that of typical hydrophobia or paralytic

rabies.

The Corpus Luteum in Neurologic Practice.—Climaco {Endo-

crinology, March, 1919) employed corpus luteum in some cases of male
neurasthenics. Organic nervous diseases and the early stages of

dementia precox were treated. In these no result was obtained. It

had no effect upon the blood-pressure where arteriosclerosis was present.

The best results were obtained in young females, less successful in the

natural menopause and where a surgical menopause had been brought
about there were no results. The di-ug did better when given by mouth.
Two grains was as large a dose as indicated. The best results were seen

in cases where there was evidence that the native corpus luteum was still

present, but the giving of this cannot replace the natural functions. If

menstruation is discontinued because the secretion of a gland, such as

the pituitary, is disturbed corpus luteum will not bring on menstruation.

The writer believes that this substance has a specific action and that

administered extracts do not have the same success as the native hor-

mone, but that the extract stimulates the native corpus luteum to

function.

Hemorrhage of the Newborn Successfully Treated by Transfusion.—
LowENBURG {Jour. Am. Med. Assn., May .31, 1919) reports the case of a

girl, two days old, brought to the hospital bleeding profusely from the

mouth, nose and rectum. The attending physician reported that the

child had hematemesis the second day after birth. The child when
admitted was very weak and pale and the cause of the bleeding could

not be found. Ten cubic centimeters of sterile horse serum was immedi-
ately administered and under the skin normal salt solution. The child

continued to bleed. Examination of the mouth and nose revealed

nothing to explain further bleeding. The child was apparently mori-

bund and stuporous, dissolution seemed to be a matter of minutes.

Immediate blood transfusion was decided on. The blood was injected

directly into the longitudinal sinus at the posterior angle of the anterior

fontanelle. The infant was removed to the operating room, the head
shaved, iodin applied over the fontanelle, 80 c.c. of whole human
blood. During the operation the patient ceased to breathe and was
thought to be dead. The heart soimds could still be heard. Eighty

cubic centimeters more of blood were injected directly into the skin of

the abdomen. Artificial respiration was used and after several gasps

the child breathed. The color of the child grew steadily better, the

bleeding ceased almost immediately. A second transfusion was con-

templated but proved unnecessary. The child went on to recovery,

but had for some time an irregular temperature. Examination of blood

in the beginning of the child's treatment showed hemoglobin, 20 per

cent.; red cells, 1,400,000; white cells, 12,000. On March 19, 1919,

hemoglobin, 05 per cent.; red blood cells, 2,-360,000; white blood cells,

10,000,000. The differential count was of no interest. On April 1, 1919,

hemoglobin, 80; red blood cells, 3,600,000; white blood cells, 8200.
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To What Extent Must We Depend upon the Microscopic Exami-
nation to Support the Diagnosis of Ectopic Pregnancy.—Caturani
{Am. Jour. Ohst., June, 1919) has studied 100 specimens by microscopic
examination to determine the presence or absence of ectopic pregnancy.
These specimens consisted of Fallopian tubes and ovaries removed after

the ch'nical diagnosis of ectopic gestation had been made. Of these 85
produced positive microscopical evidence of the condition. The ragged
appearance of the tubes and their ruptiu-e is almost pathognomonic of

ectopic pregnancy. In 42 cases of rupture only 1 was negative. Where
there has been complete tubal abortion and hematosalpinx which has
persisted for some time, it is difficult to find positive evidence of ectopic

pregnancy. In any considerable number of cases submitted to careful

microscopic examination the percentage of negative cases is small. In

hematosalpinx and hematocele arising from causes other than pregnancy
microscopic examination is not always conclusive. The old teaching

that hematosalpinx and hematocele are nothing but accidents of ectopic

pregnancy must be revised. It is safer to take the ground that ectopic

pregnancy causes hematocele unless the contrary can be proved, clinical

data remain of the greatest importance.

GYNECOLOGY
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PB0FES30R OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA,

AND

FRANK B. BLOCK, M.D.,

ASSISTANT INSTRUCTOR IN GYNECOLOGY, MEDICAL SCHOOL, UNIVERSITY
OF PENNSYLVANIA, PHILADELPHIA.

Roentgen Therapy in Benign Bleeding.—The results that have been
obtained in the gynecological department of the University of Zurich

during the years from 1914 to 1918 in the treatment of benign uterine

hemorrhage by means of the roentgen ray have been presented by
Mandach {Cones.-Blatt f. Schw. Aerzte, 1919, xlix, 1449) with much
enthusiasm. During this penod there were 45 cases of climacteric bleed-

ing in which there were no demonstrable pathologic changes in the uterus

or the type that is usually designated chronic metritis and which were
very rebellious to internal medication. The amount of the treatment
varied to some extent with the age of the patient although as a whole
the average patient required 4 series before results were obtained.

The series that was used consisted of a five-minute radiation in each

of three fields on one day, followed radiation in three different fields

on a following day and finally in three other fields on the third day.

Between series there was a three weeks interval. The details of the

technic that was followed are fully described by Mandach but need
not be considered here. Suffice it to state that of the 45 cases of metro-
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pathic bleeding, complete amenorrhea was obtained in 41; in three

patients there was amenorrhea for a few months and then the menstrua-

tion returned but in very small amount, while in one patient menstrua-

tion continued unchanged in spite of the fact that she had been sub-

jected to 16 series. Of course in all of these patients a preliminary

curettage was performed in order to rule out the possibility of a malig-

nant tumor being the cause of the disturbance. The results that were

obtained in uterine fibroid cases were also very satisfactory. There

were 168 cases that were subjected to the rays, most of which were

bleeding freely when the treatment was undertaken. Of these patients

there are 108 that have not had any bleeding for over a year, 52 have

been free from bleeding for over three months but it has not yet been a

year since the last treatment, so that it is too early to tell the ultimate

result. Eight patients have had a return of the bleeding, but in four

of these a single massive treatment served to cause a permanent amenor-

rhea, while in the remainder the treatment was absolutely without

effect. These results are certainly very satisfactory when we consider

that these patients have been freed from their chief symptom, bleeding,

without any danger to life during the course of their treatment. Many
of these patients had only 20 to 30 per cent, of hemoglobin when they

began treatment, but the blood constantly improved and by the time

the treatment was completed they were in such a condition as to be

able to carry on their usual duties. The question is often asked relative

to the manner in which the roentgen rays produce these results, that is,

whether the influence of the rays is on the uterus itself or whether it is

merely by the effect on the ovaries that the amenorrhea is produced.

Mandach states that in his work he has paid special attention to the

size of the uterus before and after treatment and he concludes that

there is practically no change in the uterus, so far as size is concerned,

in the large majority of cases. Therefore he believes that the maximum
and principal effect of the rays is due to the ovarian atrophy which is

analogous to a castration.

Renal Fluoroscopy at the Operating Table.—Braasch and Carman
{Jour. Am. Med. Assn., 1919, Ixxiii, 1751) comment upon the difficulties

involved in many cases of renal stone of actually finding the calculus

after the patient is on the table and the kidney is exposed. It is apparent

that a more accurate method of examination of the kidney at the time

of operation is desirable since the usual roentgenographic examination

at the operating table is an awkward procedure and requires too much
time. It would seem that if fluoroscopic examination when the kidney

is brought out of the wound could be made practical, the various diffi-

culties surrounding lithotomy would be readily overcome. Taking

advantage of the recent improvement in fluoroscopic apparatus, they

have employed for this purpose a machine which is essentially the same

as that used in the base and field hospitals of the army, with certain

minor changes which make it adaptable to civilian practise. Such an

instrument consists of a transformer and autotransformer enclosed in a

metal cabinet mounted on large castors for portability. To the cabinet

is attached a tube stand with a horizontal arm having universal joints

for supporting the tube. The tube is of the Coolidge radiator self-

rectifying type, mounted in a lead glass shield. The imit is small and
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compact, requiring less than 2| square feet of floor space. It is of light

weight, is portable, and has no moving parts which might cause noise

and vibration. The current is turned on and off either by a hand or a

floor switch. These portable units may be operated from the ordinary

lamp socket without special wiring. As an essential preliminary in the

teclmic, the roentgen-ray operator should wear goggles of smoked glass

for about fifteen minutes before the observation is to be made in order

that he may have the necessary dark-accommodation and retinal percep-

tion. The roentgen-ray unit should be placed as close to the operating

table as possible and the rays focussed tlirough a small diapliragm so

that they will pass tlu'ough the delivered kidney on the fluoroscopic

screen. When the fluoroscopist is ready to make the roentgenoscopic

examination, the hooded screen held in the left hand is placed over the

eyes and the goggles are removed and the current is turned on by means
of a foot switch. In the right hand is held a sterilized metal-tipped rod

18 inches long with which the fluroscopist accurately points to the stone

shadow in the kidney. The exposure is short, requiring little more than
a flash and the various details can be arranged so that there is no inter-

ference with surgical asepsis.

Etiology of Tubal Pregnancy.—Miller {Surg., Gynec. and Ohst.,

1919, xxix, 560) has had a dozen or more cases with a history about as

follows: A woman misses her period and not wishing to go tlirough

pregnancy, begins after a few days to take drugs to bring on menstrua-

tion or to produce an abortion, or perhaps she introduces catheters or

other bodies into the uterus. After an interval of a few weeks, she

exhibits the signs and symptoms of a tubal pregnancy and operation

shows this to be the true condition. The number of such cases which
he has had has been so great and the histories so typical that he has been

forced to the conclusion that there is a causal relation between the

taking of oxytocics, and perhaps the other measures commonly
employed in the production of an early abortion, and tubal pregnancy.

Although he has no definite or experunental data to confirm such a

conclusion, the arguments in its favor can be briefly stated as follows:

(1) Impregnation can occur just before a menstrual period. (2) The
length of time between the fertilization of the ovum and its implanta-

tion in the uterine caA'ity is generally given as between seven and nine

days, but it may be longer. (3) Anything which interferes with the

passage of the ovum alorig the Fallopian tube is recognized as a cause

of tubal pregnancy, such as tumors in the uterine wall, chronic salpin-

gitis and torsions of the tube. Ergot and similar drugs produce con-

tractions of the uterine muscle and perhaps of the tube and the intro-

duction of foreign bodies into the uterine cavity likewise produces such

contractions. These contractions of the uterus must interfere with the

passage of the fertilized ovum down the tube and thus they would tend

to the production of a tubal pregnancy. Thus it seems entirely possible

to produce a tubal pregnancy in the attempts to bring on an early

abortion.

Temporary Sterilization of the Female.—In those cases where it is

advisable to produce a temporary sterilization of the female, Turenne
{Surg., Gynec. and Ohst., 1919, xxix, 577) of Uruguay has suggested the
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following operation: After the integrity of the adnexa is established,

the broad ligament is held with two hooked forceps in a way to present

amply its anterior surface. Ten or 15 millimeters from the lower tubal

border and near the ostium he makes a 15 or 20 millimeter incision in

the anterior layer of the broad ligament, separates the edges of the

incision and hollows out in the cellular space wliich separates the two

layers of the ligament a little pocket sufficient to contain the tubal

ostium. The ostium is folded in this pocket and sutured and for greater

security it is fixed to the ligament at a separate point near the tube.

In tliis manner the organ retains sufficient mobility, it is not violently

kinked and prolonged observation does not show any circulatory dis-

turbance of any sort. With this technic, one can be certain of being

able later to do with ease a salpingostomy and to adjust^the opening

to the ovary.

PATHOLOGY AND BACTERIOLOGY
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The Fate of Bacteria Introduced into the Upper Air Passages.—
A study of the localization, growth and disposal of microorganisms in

the upper respiratory tract may aid materially in the study of the

carrier problem, chiefly by indicating that for the development of a

carrier state some anatomical anomaly or pathological condition of the

upper air passages is a primary requisite. Tliis work which was carried

out with cultures of sarcina lutea, may not be directly applicable to

virulent organisms. Bloomfield (Am. Rev. The, 1919, iii, 553)

employed a culture of sarcina which grew well in symbiosis with the

common mouth organisms. The individuals used in the work had only

minor abnormalities of the upper air passages, and none showed sarcina

in preliminary cultures from the regions studied. He found that

sarcina swabbed on the tongue practically disappeared within one

hour. In the nose, a heavy inoculation persisted longer, but in only

one out of five instances, could the organism be recovered after twenty-

four hours. In the tonsillar crypts, the bacteria were no longer found

after one hour in two cases out of four, and all four were clear before

twenty-four hours. The pharynx was also cultured in the individuals

receiving inoculations on the tongue and into the nose. The cultures

indicated very little spread of organisms and no persistence in this

region. These findings point to the presence of an effective mechanism

for the disposal of organisms in the upper air passages. The author

next gave his attention to the study of this protective mechanism. The
lachrymal secretion he considers in no way bactericidal. In the nasal

passages, the secretion is scanty, but here the backward sweeping of

the ciliated epithelium is to be considered as well as the peculiar struc-

ture of these air passages, and the author believes that other than just
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at the anterior nares, no permanent nasal flora exists. The mouth and
throat, on the contrary, offer a favorable site for bacterial growth, as

has been frequently sho'WTi by the presence of a definite flora even in

the presence of the best possible oral hygiene. The flushing action of

the abundant secretions here is a large factor of safety. The author
points out that test-tube experiments are not lacking to show the

inhibitorj^ action of saliva on a variety of organisms, while studies

in vivo have not been reported. He performed a number of well con-

trolled experiments, which seem to indicate clearly the inhibitory and
bactericidal action of saliva on sarcina lutea. This action was quite

rapid, and was independent of the effect upon bacteria normally present

in the saliva. In brief, he found that cultures made at intervals up to

twenty-fours hours from suspensions of sarcina in saliva yielded rapidly

decreasing numbers of colonies of sarcina. The number after fifteen

minutes was much reduced, only an occasional microorganism could

be found after one hour, and none after two hours. The reaction of the

saliva had apparently no influence, as the sarcina were readily grown
in media of a slightly wider range of reaction than that found in the

various specimens of saliva studied. There are a number of pathogenic

bacteria which have been shown to flourish better in saliva than in

broth, notably the pneumococcus. The meningococcus, too, has been

found to grow better in media to which a little saliva is added. It

would seem that the fate of sarcina lutea is well established by the

present study, but how far inference by analogy may be carried is

indeed debatable. The author promises further reports on other

organisms.

Histological Changes in Squamous-cell Carcinoma of the Cervix of

the Uterus after Radiation.—Justification for the use of radium in

medicine can usually be determined by a more or less superficial

examination. The exact problem in defining the effect of radium rays

on normal and pathological tissue, however, requires a thorough under-

standing of both the radium and the malignant growth. Although
many investigators have been impressed with the marked change in

the relative amounts of parenchyma and stroma following irradiation.

Alter (Jour. Med. Res., 1919, xl, 241) believes that the chronological

sequence of the alterations in radiumized tissues is of utmost importance

and cautions against drawing the generalized conclusions from an
individual type of growth. In a series of 275 cases of squamous-cell

carcinoma of cervix, ample opportunity was afforded to study several

specimens from the same case representing dift'erent stages after radi-

ation. The amount of radiation varied greatly, due to the proximity of

application, but the error can be reduced to the minimum if a standard

dosage with a varying time factor is assumed. The histological technic

consisted in the judicious employment of various fix;ing and staining

methods. The author calls attention to the fact that most cancers of

the cervix arise from the basal-cell layer and are, therefore, non-keratin-

izing. Immediately after radiation, there is a latent period, the dur-

ation of wliich varies and cannot be determined without experiments.

The earliest changes are inflammatory in nature and consist in an

extensive eosinophilic infiltration as well as the formation of many
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young, engorged blood channels with free hemorrhage and edema.
After the first week, definite changes in the tumor cells occur and remain
dominant. Both the nuclei and protoplasm swell, the former becoming
uniformly pyknotic and their staining affinity changing from basophilic

to acidophilic. A progressive vacuolar degeneration along with the

eosmophilia, suggests profound chemical destruction. The tissues

nearest the radium suffer first and, depending on the treatment, may
resume malignant activities or proceed to more advanced retrogression.

After continued radiation, mitotic figures disappear, usually in the

second week and the stroma begins its ever-increasing advance, at first

becoming diffuse so that the carcinoma really resembles a sarcoma.

Later, the parenchyma is split into irregular islands by bands of cellular,

young connective tissue. From the third week onward the chromatin

substance suffers markedly, until, with dispersion of the nuclei it forms
irregular globules and a diffuse mesh-work. About nine weeks after

radiation, groups of peculiar, foamy, chromatin bodies occur in the

stroma which increases in amount with a consequent decrease in the

parenchyma. The author calls especial attention to the primary
destruction of the tumor cells by the radium rays and the secondary

increase in the connective tissue, which, while never actively pro-

liferating, increases in volume, later only to contract into the usual

collagenous or hyaline scar tissue.
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Health Activities in Colleges and Universities.—Sundwall (Public

IlcrtUh Reports, No. 45, xxxiv, 2489) gives the following as a svnnmary
of an exhaustive treatment of the subject: (1) Aims: The University

Health Service endeavors to be a most potent factor in reducing to the

very minimum that large anniial academic and economic loss which is

due to the indisposition and illness of students. Further, its aim is to

help each student entering the university to possess a healthy, vigorous,

active and harmoniously developed bod^^ The University Health
Service stands for positive health. (2) Acfivitics: There are three main
divisions to its activities: (a) Personal attention, (b) sanitation, and
(c) education, (a) The personal division is concerned with the physical

examination of all students. Complete physical records should be kept.

l^Vom each record can be determined in a large measure, just what pro-

cedure is necessary to keep the student in the best physical condition
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during his academic life. The following are some of the branches of the

work in the personal di^•ision: (i) Provisions for maintaining the health

of the normal, healthy student by means of proper exercises, etc.; (m)

protection of the physically sound student from communicable diseases

that are constantly creeping into the university, by the early detection

and isolation of all cases of communicable disease—tuberculosis, typhoid

fever, smallpox, scarlet fever, mumps, measles, etc.; (Hi) provisions

for the care and treatment of all such cases of communicable diseases;

(iv) reconstruction-reclamation; correction of defects, advice and
treatment to all subnormals; (v) advice to and treatment of all ill

students. (6) Division of Sanitation: The students' environment must
be made as hygienic as possible; hence this division concerns itself

with the sanitary conditions affecting the student both on and off the

campus, (c) Education: Finally, every student in the university must
be made familiar with the elements of personal and public hygiene.

Education in these important matters is carried on by means of courses

in these subjects, daily bulletins, exhibits and lectures.

Determination of Bacteriotropic Content of Antimeningococcic

Serum.—Evans {Public Health Reports, No. 43, xxxiv, 2375J suggests

that inasmuch as the pathology of cerebrospinal meningitis indicates

that the bacteriotropins are concerned in the defense of the body
against the meningococcus, the determination of the content of these

antibodies in therapeutic serums should be of more value than the

estimation of agglutinins and complement-fixing antibodies. A group-

ing of meningococci in accordance with bacteriotropic determinations

is given, and it is shown that there is a fair correlation of these groups

and the groups established by agglutination reactions. The content

of the various antibodies in different serums does not always run parallel,

and the same is to be said with respect to the loss of antibodies through

the operation of unfa"\'orable influences. The test is regarded as a valu-

able one for the testimr of commercial serums.

Field Experiments in Malaria Control.—Rose (Jour. Am. Med.
Assn., 1919, Ixxiii, 1414) states that for the average town in our

Southern States having a thousand or more inhabitants and a rea-

sonably high infection rate, malaria control by antimosquito measures

is economically feasible; it is, in fact, a sound business investment.

In heavily infected regions, in which the cost of mosquito control

would be prohibitive, the amount of malaria may be greatly reduced

by resort to screening, to immunizing quinin, or to destroying the para-

sites in the blood of the human carriers. The indications would seem,

in fact, to justify the hope that by the systematic application of these

measures the malaria in a community may be held within reasonable

bounds, and that this result may be accomplished within limits of cost

that the average community may well afford. The people in these

communities are prepared to pro\dde the funds by public taxation for

malaria control when they have been shown by demonstration that the

program proposed will accomplish definite results that justify the

expenditure. The resvilts thus far accomplished would seem to justify

continuing these field experiments until the principal procedures that

have been found useful in controlling malaria have been pretty thor-
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oughly tested separately and thus evaluated. It will then be possible

to operate intelligently a combination program in which each control

measure will be given its place and will receive varying emphasis from
time to time according to the local conditions that have to be met.
This freedom in the use of our tools will in turn contribute toward
the object that we have in view, namely, the highest degree of malaria
control consistent with a reasonably low per capita cost.

The Ultimate Seasonal Infection of Malarial Fever, with the Mos-
quito Carrier as the Indicator.

—

Mayne {Fuhlic Health Reports, 1919,

XXXV, 1969) believes that by the dissection of mosquitoes and the

detection in this manner of those carrying malarial parasites it is

possible to apply measures of protection more intelligently than other-

wise. The following from the "Discussion and Summary" indicates

the field of usefulness of the measure: "Protection against malarial

fever through prophylactic means, afforded by a knowledge of the pres-

ence of infecti\e organisms in the mosquito, is a measure placed at the

disposal of the sanitarian. This is offered through biological research,

using the insect host as an indicator. There is a date (differing for place

and year) up to which tmie mosquitoes are infective and beyond which
time they are not. After this date malaria is not contracted by man.
A knowledge of terminal infection with the mosquito as an indicator

has considerable sanitary value, and it can be applied in a practical

way by using it as a guide in deciding on the discontinuance of sanitary

protection at a time when the mosquito no longer plays a pathological

role. It furnishes the basis for the determination, in a selected zone,

of a time when it is safe to curtail sanitary-control measures. Thus,
needless expenditures of public funds may be averted in such cases

where such funds are limited to malaria control—^where it is not the

purpose to eradicate the mosquito merely as a pest. Applied practically,

this indicator would operate in this manner: Assuming that November
1 was the date determined as that of ultimate mosquito infectibility,

and it was desired to recommend the safe time at which to discon-

tinue oiling or other larvicidal measures, allow eighteen days for com-
plete transformation from the larval stage, and twelve days for the

adult mosquito to become infective, a total of thirty days to be counted
back from the date of ultimate infectibility. The date to be named for

the safe discontinuance of operations against the mosquito as an
infecting agency would then be October 1.

Notice to Contributors.—All communications intended for insertion in the

Original Department of this Journal are received only ivUh the dislincl iinder-

slariding that Ihey are contribuled exclusively to this Journal.
Contributions from abroad written in a foreign language, if on examination

they are found desirable for this Journal, will be translated at its expense.

A limited number of reprints in pamphlet form, if desired, will be furnished to

authors, 'providing the request for them he written on the manuscript.

All communications should be addressed to

—

Dr. George Morris Piersol, 1913 Spruce St., Philadelphia, Pa., U.S.A.
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Through the kindness of my colleague, Professor Chevalier

Jackson, an opportunity has been given to study the physical signs

in a considerable number of patients with foreign bodies in the

bronchi. This study is a discussion of the clinical aspect of some of

the problems presented. No attempt is made to discuss the other

phases. Dr. Jackson has done this in various publications, and a

simimary of many of the points can be found in a recent article.-

The study of these cases suggests a number of clinical problems:

(1) How frequent is the occurrence of foreign bodies in the bronchi?

(2) What symptoms and signs are there which are diagnostic or

suggestive of their presence? (3) Is there any clinical picture or

are there physical signs suggestive of the presence of a foreign body

Iti the absence of roentgen-ray findings? (4) Are there definite

physical signs suggestive of a particular kind of foreign body?

(5) To what extent can we reduce the chance of error in failing to

recognize the presence of a foreign body in a bronchus?

It is evident that we have to discuss very different sets of con-

ditions, and that no one description can cover all the cases. Thus

• Read at, the meeting of the Association of American Physicians, June, 1919.

- Jackson, Chevalier: Observations on the Pathology of Foreign Bodies in the

Air and Food Passages, Surg., Gynec. and Obst., 1919, p. 201.

VOL. 159, NO. 3 —MARCH, 1920. 1

1
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we have certain signs due to the foreign body and the local reaction

set up by it, and others due to changes in the lung supplied by that

bronchus. The character of the foreign body is important ; a safety-

pin may do little damage while a peanut causes marked changes

very rapidly. One foreign body plugs a bronchus completely,

another acts as a ball valve. Pus forms below the foreign body and
may be retained or escape. The secretions may be forced into

bronchi other than the one involved, or from the affected lung into

the bronchi of the opposite one, so that signs are found on both sides.

The signs may change greatly from hour to hour in acute cases so

that any set description fitting all cases is out of the question.

1. The Frequency of Foreign Bodies in the Bronchi. It is

quite impossible to give any statement on this point. In the

Jefferson Hospital material they are comparatively common, but

this is exceptional, as the patients come from all parts of the United

States and Canada to consult Dr. Jackson. Two things suggest

that such cases are more common than we have generally supposed.

One is the nmnber of patients who come with a history which shows

that for months or years a foreign body has been present and
unsuspected and the other is the number of patients from the near

neighborhood with a foreign body, but without suspicion of it on

their part. The roentgen rays have aided greatly in the recognition

of certain foreign bodies, but there are substances which do not

show in a roentgen-ray plate, and it is for the recognition of these

that a study of the physical signs is particularly important. Cer-

tainly, the unpression has been strongly forced upon me that the

condition is much more common than the majority of us have sus-

pected and my memory brings up cases seen in the past in which

the presence of a foreign body was probably overlooked.

One point deserves emphasis in this connection—the history.

Most of us would suppose that there would be small chance of a

foreign body passing into the trachea and then to a bronchus without

marked acute symptoms which could not fail to be noticed. We
must realize that this is not necessarily the case and that fairly

large bodies may reach the bronchi without any acute symptoms.

For example, in one case (No. 61 P) there was no definite history

as to when the foreign body, wliich was an atomizer tip, had been

aspirated. The patient knew nothing of it, but on searching his

memory remembered that about eighteen months before a tip had

disappeared. This particular patient had been thought to have

tuberculosis. At the time of writing this paper a boy of eight

years of age is imder observation. He was sent to the clinic for

some laryngeal condition and examination shows part of a collar-

button in a bronchus. No history can be obtained of any acute

' The numbers are those in Dr. Jackson's series, and are given to identify the

cases when reported elsewhere.
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onset and there is no clue as to the time of aspiration. Such cases

emphasize the need of caution in conckiding that the introduc-

tion of a foreign body must cause some sjiiiptoms or disturbance

which can be noted. This point cannot be too strongly empha-
sized.

My impression is that these unrecognized cases of foreign bodies

in the bronchi are by no means rare. Naturally the greatest diffi-

culty arises in the instances in which the body cannot be recognized

by the roentgen rays, probably in fi-om 10 to 15 per cent, of all

cases. There are two sharply defined gi'oups of unrecognized cases.

The first is that in which the body sets up a very acute inflammatory

process and death follows in a short time—the diagnosis of pneu-

monia usually being made. This is particularly likely to follow the

aspiration of some variety of nut, especially a peanut, by a young
child, and how many of these cases occur we have no means of

knowing. The younger the patient the more acute this process

usually is and in such cases it is evident that the history is often not

complete. The other group is that in which marked changes are

set up and the s^inptoms become chronic, a diagnosis of pulmonary
tuberculosis or bronchiectasis being made. In such a case in an

adult seen some years ago there were marked signs over the lower

right lobe. We suspected the possibility of a foreign body but

there was no history to suggest it and repeated roentgen-ray exami-

nations did not aid. After eighteen months of illness she coughed

up a small piece of bone. This was followed by rapid recovery.

2. Clinical Featlties Caused by Foreign Bodies. The
greatest possible diversity occurs as the signs vary markedly. A
safety-pin, particularly if closed, is not likely to cause much change

in a short time while a screw or tack which plugs a bronchus results

in rapid changes. One substance may plug a bronchus or set up
inflammation which does the same thing, and another may entirely

plug a bronchus at one time and a little later allow air to enter past

it, so that it is evidently impossible to give any exact account of

the signs. The foreign body is more often on the right side and has a

tendency to go to the bronchi supplying the lower lobes.

The change in the signs in a short interval is a striking point. In

some cases this is apparently due to a change in position of the

foreign body, in others air may enter at one time and not at another.

Thus in one patient the signs suggested collapse of the involved lobe

and a few hours later it was apparently overdistended, suggesting

a valve action of the foreign body. The amount of secretion and the

effect of coughing on its expulsion may cause rapid changes in the

signs. The signs may be local or general; it is not uncommon to

find signs over both lungs. Emphasis should be placed on this

point, as in some cases the signs are more diffuse on the unaffected

side. This may lead to serious error and appears most likely to

occur in the younger patients.
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There is only t)iie sign which has been present in e\ery patient

seen by me, and that is decreased expansiun of the afi'ected side. It

may be the only sign present, as in the following case:

No. ()97. The patient was a woman, aged thirty-two years,

who, two weeks before, coughed while holding a safety-pin

in the mouth and aspirated it. She felt some soreness in the

throat, followed by a tickling sensation and a hacking cough.

Two days later she had more severe coughing, f(jllowed b\- pain

in the upper right chest. On admission she complained of

slight cough and pain in the right side of the chest. On exami-

nation there was unly one sign to be found—diminished expansion

of the left side. The })ercussion note and the breath sounds were

clear. No rales were heard. In view of this the opinion was
given that the foreign body was on the left side, but that there

was no clue to its position beyond that. The roentgen ray

showed an open safety-pin in the left bronchus without any
evidence of a pathological process in the lung beyond the pin.

Dr. Jackson remo\'ed the pin and three hours afterward the

expansion was absolutely equal on the two sides.

In some cases it has been possible to hear rales, ^^hich may be

described as rather characteristic, over a small area. In each case

in which they have been observetl the foreign body was metallic,

but the cases are too few to draw any positive conclusions. These
particular rales may be described as very fine and softer than the

early crackling rales heard in lobar pneumonia. They may be com-
pared to the crackle made l)y very fine tissue paper. In the two
cases given there was no other evidence of any change in the lung

tissue made out by physical or roentgen-ray examination.

No. G83. The patient was a girl, aged eighteen years, who
was having some dental work done on December 23, 1918. A
dental root-canal reamer was ])laced in the tooth and the

dentist turned to get another instrument. The patient felt the

reamer slip out of the tooth and lodge on the tongue. She

tried to take hold of it, l:)ut it disappeared. She had a jjaroxy-

smal attack of coughing but did not feel any sensation of a

foreign body in the throat or air passages. Two days later

she took ill with what was regarded as an attack of influenza,

with which she luul a se\"ere cough and considerable si)utum.

After this she was ^•ery weak and had some cough, which was
slightly productive. She com])lained of an occasional sharp

shooting pain in the lower left thorax, which seemed to be

})rought on by coughing. On admission on Jamiary '.>]
, 1919,

examination showed slightly less expansion of the lower left

thorax. The ])ercussion note seemed ecjual on the two sides.

The breath sounds were very feeble on both sides, and this

seemecl to be rather more marked over the lower left lol)e. In

th(> lower left axilla there were verv fine crackling rah^s, which
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seemed to come from a distance. They were heard mostl\' at

the end of inspiration and were shghtly more marked on deep

breathing, but were never loud. There were no definite signs

of any soUdification in the lung tissue. The roentgen-ray study

showed the foreign body in the left lower lol^e bronchus. There

was no evidence of change in the limg beyond it. The reamer

was removed on February 1. Dr. Jackson found the trachea

very red and inflamed. The left bronchus showed a high degTee

of inflammation, with adherent masses of thick secretion which

surrounded the foreign body, part of which was in the posterior

branch of the left inferior lobe bronchus.

It is certainly surprising that there were not more signs with this

degree of change in the bronchus. Two days later there was still

slightly less expansion of the lower left side and a very few of the

fine, crackling rales could be heard on deep breathing.

No. 690. The patient, a man, aged fifty-six years, was seen

on March 15, 1919. On ]\Iarch 7, while standing on a ladder

holding a staple in his mouth, he endeavored to answer a

question and aspirated the staple. He did not have any

s\niptoms at the time. The next day he complained of tickling

in the throat, and a roentgen-ray examination was made which

showed the staple in a bronchus. An attempt at removal was
made (in another place), but was not successful. At the time

of examination the patient stated that the roentgen ray showed

the staple in the left lung and pointed to the third left inter-

space as the spot where he felt it. The importance of not

accepting a patient's statement as accurate was shown by the

examination. This was complicated by the fact that he

evidently had old trouble on the right side, and he stated that

he was thought to have had tuberculosis in youth. The right

shoulder was lower, there was less expansion, the right scapula

was longer and moved less, and there was dulness, with harsh

breath soimds at the right apex. The percussion nt)te was
equal in the two axilla?, but in the lower right axilla there were

fine rales at the enrl of inspiration heard over a small area.

These seemed to come from a distance and were extremely

fine. They were the same as those heard in case Xo. (383. No
rales were heard on the left side. Despite the ])ositive state-

ment by the patient that previous roentgen-ray studies had

shown the staple in the left lung and that he could feel it there,

these rales suggested that it was in the right lower lobe bron-

chus. The roentgen-ray study (Dr. ]Manges) showed a metal

staple in the main bronchus of the lower right lobe and very

little pathology in the lung below the staple. Dr. Jackson

found the staple in this situation and removed it. The fine

crackles were heard unchanged three hours after the removal,

l)ut had disappeared the following day.
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One hesitates to give too much unportance to these rales, but they

are different from rales which T have heard in any other condition,

o

and have only been heard in cases in which the foreign bod\- was

metallic in character. They are certainly worth keeping in mind,
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but it is well to state that very careful listening is required to hear

them. They might easily be missed in a hiu-ried or perfunctory

examination.

The next stage of the development of the signs is found when
changes have occm-red in the lung. An example is as follows:

No. 684. This patient was a boy, aged tliree years, seen on
January 31, 1919. The history was that on December 21, 1918,

it was noticed that the patient had something in his mouth
which was suddenly aspirated. A severe coughing attack

followed and the patient was blue for a time. In the next two
or three days repeated coughing attacks occurred and there

was a slight elevation of temperature. The patient was
attended by a physician who made a diagnosis of influenza

and later of pneumonia on the left side. During this time the

patient seemed to be very ill and had fever, which occasionally

reached 104°, with very severe cough and considerable pain

in the left side of the chest. Examination w^as difficult, as the

child was crying constantly and was very restless. The expan-

sion was diminished on the right side. The percussion note

was clear and hyperresonant on the left side, but on the right

side there was some impairment on percussion throughout,

slight in the upper part and most marked in the lower right

front, axilla and back. The breath sounds were clear through-

out the left side and not a single rale was heard. On the right

side, on quiet breathing, expiration was not heard, but was
distinctly audible when forcible expiration was made. In

general the breath sounds were distant over the right side.

In the upper part of the right chest the breath sounds were

rather higher pitched than normal, but were not tubular.

There were many coarse, crackling rales in the lower right inter-

scapular region and a certain niunber in the lower axilla. After

forcible coughing the rales changed somewhat, becoming
rather fewer. There was no wheeze heard. The signs sug-

gested that the foreign body was in the lower right bronchus.

Dr. Jackson removed a machine screw from the right inferior

lobe bronchus. Large amounts of pus escaped during the

operation and were coughed up subsequently.

It is interesting to note how frequently the diagnosis of pneu-

monia is made in these cases. This comes out very frequently in

the histories, but a careful study of the physical signs should prevent

this error. Fever is ^'ery common after the aspiration of a foreign

body, and if there is dyspnea, with cough and bloody or blood-

streaked sputum, the diagnosis of pneumonia is suggested before

the examination of the thorax is made. Decreased expansion on one

side and dulness may suggest the diagnosis, but a careful study of

vocal fremitus and the auscultatory signs should show that if the

condition is pneumonia there is plugging of the bronchus—a rare
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condition. The writer has not seen pneumonia associated ^\•ith any
case of foreign body in a bronchus. The local signs are usually those

Fh;. 2.—-Case 084. roreitin bodies in Ijionclii.

due to the supijl>ing bronehus being ()!)structe(l. \;iriati()ns

depend on the (|u;mtity of ;iir in the portion of lung, the ainoinn of
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secretion and the persistence and completeness of the phigginj>- of the

bronchus. In many cases there are no breath sounds or rales lieard

over the affected parts, in others there may be rales l)ut no breath

sounds. In the majority the affected portion of lung seems to be

airless antl in the roentgen-ra\' plates at early stages shows as a

homogeneous shadow. Later fibrosis, abscess formation and
bronchiectasis may be found. These show no s})ecial peculiarity

hi the physical signs, but are important in that they may be wrongly
diagnosed as tuberculosis.

"AsTiiMAToiD Wheeze." This term has been emphned by
Chevalier Jackson to describe a sign which is present in a consider-

able number of cases of foreign body in the trachea or bronchi. lie

has discussed it in considerable detail in a recent article.' This

sound can be heard by placing the ear or the bell of the stethoscope

close to the patient's mouth. It ma\' be heard with both inspiration

or expiration, but sometimes is only audible at the end of forced

expiration. Forcible respiratory effort usually increases the loud-

ness and intensity. It differs from the wheezing sounds lieard with

bronchial asthma, but this difference is difficult to describe in words.

The "wheeze" varies in pitch and loudness, depending on the

character of the foreign body causing it. In no case in which the

writer observed it could the sound be heard o\-er the chest wall.

In some cases the sound comes and goes without any explanation

being evident. The report of a case in which it was very marked is

as follows:

Xo. (375. The i)atient, a white male, aged forty-four years,

w^as admitted on December 20, 1918, complaining of cough and
shortness of breath. Four days before admission a dentist

was fitting a gold bridge, when it slipped back in the mouth
and was aspirated. Following this there was a paroxysm of

coughing and the patient had a momentary sensation of a

foreign body in the throat. The same evening he had an attack

of dyspnea, which lasted for about half an hour and which

he compared to astlmia. With this there was an unproductive

cough. With the coughing he had noted a certain amount of

wheezing. On examination on December 21, 1918, the patient

was propped up in bed. He had slight (lysj)nea but no cyanosis.

On listening with the ear near the patient's mouth a wheezing

sound was heard, most marked with inspiration and very

slightly heard with expiration. It seemed to be rather more
marked when he took a deep breath. Expansion was much
less over the lower right chest. On percussion there seemed

to be slightly less resonance on the right side which was most

marked in the lower right axilla and back. The breath sounds

in general, were rather harsh and this was more marked on the

1 Am, .lorii. -Mki), Sc, 191S, clvi, Ci.'..
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right side. No rales were heard on the left side, but there were

a great many over the whole of the right lung. They were of

very variable character, the majority whistling and groaning,

and some with rather a wheezing character. The roentgen rays

showed an artificial dental plate, apparently composed of three

teeth in the right upper bronchus. Removal was done on

December 21, and immediately after it the wheezing sounds

heard at the mouth disappeared. Two days after removal

expansion of the two sides of the chest seemed absolutely equal,

percussion was clear, no rales were to be heard and the breath

sounds seemed to be equal on the two sides.

This sign appears to be of considerable value, particularly in the

cases in which the foreign body does not show in the roentgen-ray

plate. It has been observed in many cases and occurs with different

substances. It should be listened for in all cases of obscure thoracic

diagnosis in which the presence of a foreign body has to be con-

sidered.

Certain foreign bodies set up very acute and dangerous changes,

among which the peanut takes first place. It sets up a rapid and

severe reaction and the younger the child the more severe this is.

The following is an example

:

No. 682. The patient was a boy, aged five years, who on

December 20, 1918, choked while eating peanuts. There was
much coughing and gagging, with cyanosis at the time. Later

the symptoms subsided, but in the evening the father noted

that there was a wheezing sound at intervals, with a dry cough.

Until January 7, 1919, the patient seemed well and played as

usual. On this date the cough increased in severity and there

was severe dyspnea, but the wheezing ceased. The physician

said that air was not entering the left lung. On January 14

an attempt was made to do bronchoscopy (in another city),

but without success. The patient was admitted to the Jefferson

Hospital on January 16, 1919. On examination he was com-

fortable and showed neither distress nor cyanosis. Over the

right side there were harsh breath sounds, with many mediiun

and coarse rales. The left side of the thorax showed decided

fulness, but no expansion. Vocal fremitus was difficult to

obtain, but seemed much decreased. The percussion note had

a curious quality of tympany, with an element of dulness.

The breath and voice soimds were not heard over the left side.

No rales were heard. The heart was not displaced. We con-

sidered that the peanut had acted as a ball valve and allowed

air to enter but not to escape. The roentgen ray confirmed

this, and after the removal of the peanut showed an equal

amount of air in the two lungs.

Th(; larynx was found to be much swollen and the trachea

greatly inflamed. There was pus coming freely from the riglit
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main bronchus. The left bronchus was intensely red and
swollen and contained tenacious pinkish pus. After sponging
this awa\' the peanut was seen in the left bronchus. It was
removed without crushing. After removal the left side still

showed decreased expansion, but harsh breath sounds could
now be heard, with many loud bubbling rales. Within four

days the child felt well and the signs in the chest had nearly

cleared. There w-as still less expansion, with the percussion

note and breath sounds about normal.

This case illustrates one point which may cause error—the

presence of signs on both sides. This is usually due to secretions

from one side being forced or carried over to the opposite bronchus.

Occasionally a foreign body may be moved from one side to the

other, or, in the case of a nut portions may be broken off and carried

over. It may be said, however, that there is rarely any doubt of

the side involved if a careful examination is made. The decreased

expansion is the most important guide in deciding this point.

Special reference must be made to the need of care in the peanut
cases, as a general process is set up in both lungs and the roentgen-

ray plate may show more pathological changes on the side which
does not contain the nut.

To this condition the term Arachidic Bronchitis has been applied

by Jackson and Spencer.^ They apply this term to the condition

set up by the presence of a peanut in the respiratory tract, but
other nuts give much the same s^Tnptoms. The clinical picture is

rather a distinctive one associated with an edematous, purulent

tracheobronchitis which often results in lung abscess. The cases

appear only in children and the symptoms come on rapidly, with

high fever, severe toxemia and marked thoracic signs. The dyspnea
is extreme, cyanosis is usually marked and there may be a purulent

tenacious sputmn. The fever is usually irregular, but is high for

part of the day. The signs are general and are those of an intense

general bronchitis, with a great variety of rales, the majority coarse

and bubbling. There is decreased expansion on one side as a rule,

but if portions of the nut are on both sides, as sometimes happens,

this does not hold. Depending on the size and situation of the

particles there may be dulness and absence of breath and voice

sounds if a bronchus is plugged. The lung supplied by the plugged

bronchus contains much secretion and has been described as
" drowned lung. " This is often mistakenh' regarded as representing

pneumonic consolidation. The "asthmatoid wheeze" is present

in a majority of the cases. The voice is usually lost.

" We should always remember the possibility of peanut bronchitis

when consulted regarding a child who rather suddenly develops

irregular fever, restlessness, dyspnea with cyanosis, paroxysmal

6 JoxiT. .\m. Med. Assn., 1919, Ixxiii, 672.
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C'ousih and the si<;'ns of a diti'use, ii"eneralized bronchitis, attended

with wheezing respiration. A history of choking on a peanut, or

of eating peanuts at about the time of inception of the ilhiess,

renders the diagnosis ahiiost certain." (Jackson and Spencer.)

;>. As regards the question of distinctive signs of foreign bodies

one speaks with great hesitation. The two signs mentioned cer-

tainly deserve careful study, nauiely, the presence of the fine

" tissue-pa})er " rales over a small area and the "asthmatoid wheeze.'

The former has l)een observed with small metallic bodies only, but

further observations may show that it occurs with others. They
are not necessarily present in every case of small metallic bodies.

The "wheeze" seems to offer more as a suggestive sign; Dr. Jackson

has now observed it in over 50 cases, so that it seems to be of much
importance. I venture to suggest the value of keeping it in mind
and noting its presence or absence in doubtful cases.

In the \ery acute cases, usually due to some substance such as a

nut or burr, the marked general signs may be of value, especially if

there is any history. The problem is complicated by the presence

of fever, which may be high, and the general picture of an acute

infection. Some of these patients present a picture of the most
intense toxemia. A general picture suggesti^•e of a severe broncho-

pnemiionia, l>ut without any positive physical signs of it, should

excite suspicion of something else.

The occurrence of signs in a lower lobe for which there is no

e\ident explanation should always suggest the possibility of a

foreign body. The same may be said to be true of local signs any-

where the etiology of which is not clearly pro\ed.

4. As regards j)hysical signs suggestive of a ])articular kind of

foreign body, in the absence of a ])ositi\'e history one hesitates to

speak with iuiy certainty. One might si^sprcf but it seems difficult

to be sure. Evidently' this is most important in the cases in which

the roentgen rays give no aid. In such instances the acute general

signs caused, for example, by a i)eanut are perhaps as suggestive

as those of any grouj).

o. Till-; Reductiox of Errors in Diaoxosis. It is e\ident

that errors will be fewer if the possibility of a foreign body is con-

sidered. Too often it is not thought of and a hasty examination,

soon after the entrance of a foreign body, results in a careless

diagnosis, usually of pneumonia, which is not revised. This seems

the only explanation when the changes due to a foreign l)ody are

diagnosed as tuberculosis, and this is accepted for years. In general,

foreign bodies tend to go downward and set up changes in the lower

lobes. It s(H'ms to take a great deal of telling to convince some of

us that tuberculosis at the base of a lung alone is very rare. In

every ease of basal involvement, in every case of abscess and of

bronchiectasis the possibility of a. foreign body should be considered,

in the acute cases, typically illustrated by the reaction to a
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peanut, the problem may be more difficult, but the suggestions

given by Jackson and Spencer are an aid. The picture is in some
ways like a \ery acute severe bronchitis with bronchopneumonia,
but it reads more like it in the description than it looks like it in the

patient. It is one of the differences which is difficult to state in

words, but is suggested at once after one has seen the patients.

The intense toxemia, marked dyspnea and cyanosis, and high

fever without any signs of pneumonia, are points to be noted.

SoiMARY. 1. Cases of foreign body in a bronchus are not mere
curiosities but are more common than we have supposed.

2. There may be no disturbance at the time of entrance of a

foreign body and no suggestion in the history of such a happening.

3. Certain signs are of value, especially decreased exj)ansion

on the affected side, the presence of very fine rales and the " asthma-

toid wheeze."

4. Some foreign bodies, such as a peanut, set up a very acute

general process which is fairly distinctive. Other structm-es, such

as metallic objects, cause permanent changes, usuall\" in a lower

lobe.

5. The chief errors in diagnosis are to mistake the signs for those

of pneimionia in the early stages and in the acute cases, and for

tuberculosis after the body has been present for some time.

THE OCULOPUPILLARY FIBERS OF THE SYMPATHETIC
SYSTEM: DIVISION OF THE FIRST THORACIC

ROOT IN MAN.^

By William G. Spillek, M.D.,
PROFESSOR OF XEUROLOCxY IX THE UNn^ERSITY OF PEXXSYLVAXIA.

It is surprising that so little is known regarding the course of

the s\'mpathetic fibers in the brain; especially is this true of the

cerebrum. We have evidence as to the location of the oculopupillary

fibers of the sNTiipathetic system in the cervical cord, medulla

oblongata and pons, but scarcely anything is known of these fibers

in their relation to higher parts of the brain. ]My attention has been

directed at this time only to the oculopupillary fibers of the sym-

pathetic system. Paralysis of these fibers produces the Claude

Bernard-Homer syndrome. It is not definitely known that this

paralysis occurs with hemiplegia of cerebral origin, but a case in

which it seems to have so occm-red has come imder my observation

and has led to investigation of the literatiu-e bearing on this

subject.

' Read before the Philadelphia Xeurnlogioal Society, November 21, 1919.
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W. C, aged eleven years, was examined October 30, 1919.

When six months old he had a series of con\ailsions. The attack

lasted about two weeks. When he began to walk at two years

of age his mother noticed that he was awkward and could not use

his left arm and hand and that the left leg was weak. Between the

ages of six months and two years his mother said he was "helpless,

"

'i. e., he was not as active as other children. At the time of exami-

nation he had been in school five years, was backward and was only

in the second grade.

Pie had left hemiplegia, implicating also the face. The tendon-

jerks were exaggerated on the left side and the Babinski reflex

was present on the left side. The left pupil was smaller than the

right and the mother was unable to say how long this difference

had existed, but evidently it had been present a long time. The
left palpebral fissure was smaller than the right. Ocular movements
were normal. The left upper and lower limbs were, not as well

developed as the right. The tongue when protruded deviated to the

left. The left foot was in the position of talipes equinus.

Dr. H. M. Langdon reported on the examination of the eyes.

Vision: O. D., 6/12. O. S., 6/12?? Right palpebral fissure 10 mm.,
left 7^ mm. Right pupil 3 mm., left 2| mm. Exophthalmos,

right eye, 14 mm., left 13^ mm. Ophthalmoscope showed disks

oval, good color, with no fundus changes.

There was evidently a paralysis of the cervical sympathetic on

the side of a long-standing hemiplegia, as shown by the small

pupil, small palpebral Assure and retracted eyeball. No evidence

of injiu-y of the neck and no enlargement of the th\Toid gland

causing pressure on the cervical s\Tiipathetic could be found. There

was no cranial nerve palsy suggesting a basal lesion. The lesion

must have been above the lower part of the cerebral peduncles or

some cranial nerve probably would have been involved. There is

no evidence that the s^nupathetic palsy occurred simultaneously

with the hemiplegia, but there was no other cause known than that

producing the hemiplegia, and the mother could not state when
the oculopupillary s>^nI)toms developed; they had been present a

long time according t.> her statement.

In the discussion of this case Dr. S. D. Ingham, described a case

in which he had made the diagnosis of a thalamic lesion, because of

disturbance of tactile pain and thermic sensations, with spontaneous

pain of unilateral distribution. Associated svinpathetic symptoms
consisted of a small pupil and narrow palpebral fissure on the

affected side and unilateral sweating of the face and trunk.

Dr. Samuel Leopold also mentioned a case he had presented in

1916, in which right hemiplegia with Jacksonian epilepsy confined

to the upper extremity was associated with oculopupillary s}Tnptoms.

Examination of the literature has revealed some interesting

information. Karplus and Kreidl, by placing an electrode at the
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base of the brain in the hving cat, obtained important findings.

The point of irritation was just behind the optic tract near the

oculomotor nerve lateral to the infundibulum. Maximal dilatation

of both pupils resulted from this irritation, with widening of both

palpebral fissures. This result was constant in more than twenty

cats, whether the animal was in a state of narcosis or not. A weak
cm'rent was sufficient to cause the dilatation. When a very feeble

ciurent was used the effect on the heterolateral eye was always

prompter than on the homolateral eye.

They demonstrated that this irritation was conveyed through

the cervical spinal cord. The cervical s^Tupathetic on each side

was exposed. Irritation in the above-mentioned area of the base

of the brain was then made to cause dilatation of the pupils. If

after this irritation the heterolateral cervical sympathetic was cut,

renewed irritation of the base of the brain caused no effect on the

heterolateral side, while the eft'ect on the homolateral eye was as

prompt as it had been previously. If then the homolateral cervical

sjmipathetic was divided the pupil of the homolateral side could

not be influenced by basal irritation. These experunents were

repeated, with the same results in a number of animals.

Electrical irritation of the dura, the cerebral hemispheres, the

peduncles and the infundibulmn was without effect.

When the intracranial portions of the trigeminal and oculomotor

nerves and the optic tract were cut, irritation of this mentioned area

of the base of the brain produced the same results as before. Re-
moval of the cerebral hemisphere, even complete separation of all

parts of the cerebrimi from this irritated area, so that only a little

of the cerebrum remained with the brainstem, did not disturb the

effect of the irritation.

They concluded that irritation of the base is transmitted through

the homolateral cerebral peduncle and crosses in part lower down to

descend in the cervical cord, predominatingly in the heterolateral

side and then through both cervical sympathetic cords to the eyes.

They did not know whether a center was irritated in these

experunents, and if so possibly it was the corpus subthalamicum

;

or whether a tract near the siu'face was irritated, but they inclined

to the view that a center was irritated. They proposed to study,

further, the relation of their basal irritable zone to the cortex.

It seems probable from these experiments that sympathetic

fibers for the eye exist in the cerebral peduncle in the cat and that

most of these fibers supply the heterolateral eye.

In their second paper on this subject, Karplus and Kreidl stated

that their experiments were made on dogs as well as cats. They
believed the results obtained by them, even after removal of the

cerebral mantle, prove that the irritable basal area is a center and
not a place where sympathetic tracts come near the siu-face. They
extirpated the cerebral hemisphere OP the side in which they
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irrit cited the basal part of the brain and they did not think it neces-

sary to extirpate the contralateral cerebral hemisphere. The\'

l)<'lie\e(l there was no indication of decussation between the cerebral

cortex and the midbrain. In this second paper they demonstrated

that a certain relation exists between the cerebral peduncle and the

homolateral cerebral hemisphere and not the heterolateral hemi-

sphere.

They determined ))y markin*;' the irritable zone at the base and

then making microscopic sections that their sympathetic center

was in the hypothalamus near the dorsomedial joortion of the foot

of the cerebral peduncle, in the frontal part of the corpus sub-

thalamicum.

They obtained shnilar results in the ape, l)ut the efi'ect on the

contralateral sympathetic was even greater than in the cat.

They found that in cats they were able frequently to obtain by
electrical irritation of one frontal pole of a cerebral hemisphere,

with a weak current, bilateral maximal irritation of the cervical

s.Mnpathetic. They then destroyed their l)asal sympathetic center

on the side on which they had irritated the frontal lobe and were no

longer able to obtain irritation of the cerxical sympathetic cords

by placing the electrode on the frontal lobe in the region from which

they had previously been successful. Irritation of the corresponding

si)ot in the other frontal lobe still produced irritation s.Miiptoms in

both cervical s\inpathetics. This is further evidence that the

l)asal area is a center.

In their second paper Karplus and Kreidl referred to the fact that

\-. Bechterew obtained the signs of irritation of the sympathetic

to the eye l\v stimulation of the medial portion of the optic thalamus,

but they stated he did not determine whether he stimulated a

sympathetic center or a tract in the part stimulated. This experi-

ment max- have some bearing on the case rei)orted by Ingham
referred to above.

Karplus and Kreidl also reported in their second paper that

stimulation of the sympathetic to the eye by pain depended on the

hypothalamic center they described.

In their third paper from their experiments on cats they con-

cluded that each half of the cervical cord conducts impulses from

the brainstem to both cervical sympathetic cords. Decussation

does not occur in the cervical s})inal cord l>ut below the cervical

cord. They acknowle<lge that their results from cats are at "\ariance

witii those of others from ex]:)eriments on ral^bits. I feel certain

that in man the decussation of these fibers is not in or below the

cervical spinal cord.

DiH'erent investigators have represented ditVerent })arts of the

cerebral cortex as suitable for electrical irritation of the cervical

sympathetic, l)ut Kari)his and Kreidl used the frontal lobe. They
b(>lie\ed it is cei'tain that in the cat the h\i)othalamic region as
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well as the frontal cortex sends impulses to both cervical svnipa-

thetic cords. The irritation of the hypothalamic region aKva>s

affects the cervical sympathetic, but the irritation of the cerebral

cortex in different parts is not always shown in the cervical SNiiii^a-

thetic. 'fhey agree with other authoi-s that there is no definite

sympathetic center in the cerebral cortex, it is certain only that in

many animals a feeble current may more readily cause irritation of

the cervical sympathetic from certain parts of the cerebral cortex

than from other parts. This is not a very elucidative statement

and it is evident that very little is known of sympathetic hl)ers in

the cerebrmn.

Their work seems to establish the existence of an important

s\inpathetic center in the hypothalamus, but there is still much
doubt as to how the fibers from this center get to their point of

exit from the spinal cord, certainly the doubt is very gi'eat as regards

man. It would seem that in the cat the hv'pothalamic center has

more control on the heterolateral eye than on the homolatt^al eye,

and this influence is e^'en greater in the ape than in the cat. Their

work leaves us in doubt as to a decussation of oculopupillary

fibers in the cerebral peduncles, but it indicates that there is no
decussation of these fibers above the cerebral peduncles.

Trendelenbiu'g and Bumke stated that extensi\e destruction of

the cerebrum, especially of the frontal lobe, has been t)bser\'ed to

cause a dift'erence in the pupils, but findings are conflicting as to

whether the homolateral or heterolateral jjupil is contracted. They
reported some experiments in which the entire cerebral mantle in

cats and dogs was removed in order to determine the influence of

the cerebral cortex over the sympathetic t(j the eye. In four experi-

ments unilateral removal of the cerebral mantle caused slight

homolateral narrowing of the pupil, but they did not determine

whether this influence was exerted thi'ough the oculomotor nerve

or the cer\'ical sympathetic. The difference in size of the two
pupils was slight, less than in unilateral section of the medulla

oblongata or of the cervical spinal cord, and therefore they said

that this control of the pupil from the cerebrum is not to be accepted

unreservedly as transmitted through the cer\'ical spinal cord on

the same side. The>' believed the cerebral mantle has no essential

influence on the control of the pupil exerted by the cervical spinal

cord, as demonstrated by one of their experiments. Both cerebral

hemispheres in a cat were removed, one after the other, and then

unilateral section was made at the junction of the medulla oblon-

gata and cer^•ical cord. The homolateral pupil after the section of

the cord became smaller, although before the section it had been a

little larger. Their work therefore aft'ords little evidence of the

control of the cerebrum over the s\inpathetic fibers to the eye.

Bumke asserted that irritation of the sympathetic fibers to the

iris from cortical conditions althouiih much discussed, h;is not been
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demonstrated, and such an occurrence is improbable. He stated

that we do not know the origin of the s;vTiipathetic fibers for the eye,

but that without doubt there is a relation of the cerebrimi to the

sympathetic innervation of the iris.

Oppenheim observed a vasomotor form of Jacksonian epilepsy,

consisting of attacks of cyanosis of one arm and of the face on the

same side as the affected arm, with or without unconsciousness- The
cyanosis of these parts finally became persistent and was associated

with myosis and narrowing of the palpebral fissure and paresis of

the arm and face. The report of this observation is very brief and
the context implies that the symptoms were all on the same side

of the body, and the case is confirmatory of the findings in my case.

Oppenheun believed that certain of the sympathetic symptoms
of the eye may be dependent on the cerebral cortex, v. Monakow
stated that v. Bechterew reported a case in which the right pupil

could be dilated voluntarily almost to the maximal degree. The
dilatation persisted after the impulse had ceased and disappeared

after winking, v. Bechterew cited another case in which both

pupils ould be dilated voluntarily, v. Monakow believed these

observations demonstrate that a close connection exists between

the cortex and the center for the dilatation of the pupil.

I have come to the conclusion that in man the oculopupillary

fibers do not decussate, or at least in very slight degi*ee, in the

pons or below this in the medulla oblongata or cervical cord. In

two cases of tubercle of the pons, which is a lesion destroying the

axis-cylinders where it exists and not permitting them to pass

through as does glioma, the oculopupillary s.Miiptoms were on the

side of the lesion. I have repeatedly seen oculopupillary paralysis

of the sympathetic on the side of the lesion resulting from occlusion

of the posterior inferior cerebellar artery. This occlusion produces

softening in the lateral part of the medulla oblongata. It is possible

that the s^onpathetic fibers decussate in the cerebral peduncle, but

the evidence of this is far from conclusive.

In the case of tubercle of the pons reported by Potts and myself

the pupil was small on the side of the lesion. The left side of the

pons was much larger than the right. In its upper part, just above

the entrance of the fifth nerve, a tumor was found occupying the

left half of the tegmentum and invading a little the p.\Tamidal tract

on the same side. In the lower part of the pons the tumor impli-

cated the left middle cerebellar peduncle and the pyramidal fibers

on the left side, but did not invade the dorsal part of the tegmentum.

The right side of the pons was not encroached upon by the timior

at any part. The nucleus of the sixth and probably that of the

seventh nerve escaped, but the fibers of these nerves within the

pons must have been compressed by the tumor. In this case the

pupils were unequal, the left being the smaller, i. e., the small pupil

was pu the side of the lesion confined to the pons.
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In another similar case studied and reported by me the same
relations existed. A tubercle was found in the left side of the pons.

The left cerebral peduncle was larger than the right and the tumor
extended into the lower part of the left cerebral peduncle. In the

middle portion of the pons it invaded slightly the right side of the

pons. The left pupil was 2 mm. in size and the right 3 mm. in size.

Both pupils reacted to light and in accommodation and conver-

gence. Under homatropin the right pupil was dilated to mm.,
the left to 4| mm. Here also there was sympathetic paralysis on
the side of the lesion in the pons and homatropin dilated the left

pupil considerably less than the right. From these two cases it

seems that the s\'mpathetic fibers of the eye may be paralyzed by a

lesion of the pons and that these fibers do not decussate in or below

the pons.

There is scarcely any doubt as to the point of exit of the oculo-

})upillary fibers from the spinal cord. The work of Claude Bernard
anfl later that of ]\Imes. Dejerine and Klumpke have estal)lislied the

fact that these fibers must leave the cord by the first thoracic root,

and possibly by the eighth cervical and second thoracic roots, and
probably through the anterior divisions of these roots. While this

determination has been made by experiments on animals and clinical

observations on man, there is no case recorded, so far as I know,

in which the first thoracic root alone was divided in man at operation

and the resulting paralysis determined. The opportunity of deter-

mining the paralysis and the oculopupillary s\Taptoms following

ili\ision of the first thoracic root has recently been given me. At
an operation for removal of a tumor of the cord it became necessary

to divide this root on one side in order to excise the tmnor. Oculo-

pupillary symptoms had not existed previous to the operation, but

they became very pronounced following the operation.

In the Klumpke paralysis ocul()pupillar\- s\inptoms form an essen-

tial part of the clinical jiicture. Dejerine describes the Kliunpke

type of paralysis as follows: It usually is preceded by a total

radicular brachial plexus palsy. It assimies the form of ulnar

palsy and implicates the small muscles of the hand, the thenar

and the hypothenar eminences and the interossei muscles. Anes-

thesia of radicular type implicates the internal half of the hand and
the forearm, i. e., it is in the zone of cutaneous distribution of the

ulnar and internal cutaneous nerves. Associated with this are

myosis, narrowing of the palpebral fissure and retraction of the

eyeball. She attributes the symptom-complex to a lesion <:)f the

first and second thoracic roots or of the eighth cervical and first

thoracic roots.

Mmes. Dejerine and Klumpke found in sectioning the roots of the

brachial plexus in the dog that only the division of the inferior roots,

and especially of the first thoracic root, caused oculopupillary

phenomena. Division of the eighth cervical, and especially of the
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first thoracic root, made near the vertebral cokimn, produced the

same oculopupillary signs. These signs occurred in her experiments

only when the first thoracic root was divided, but the eighth cervical

also was divided.

In quoting Claude Bernard she states that his experiments first

showed (1<S((2) that the oculopupillary fibers pass by the first and
second thoracic roots, l)ut the predominance of the first thoracic

in the symptom-complex was recognized by him. Her own exjjeri-

raents showed that di\ision of the nerves of the brachial plexus

causes oculopupillary phenomena only when the first thoracic is

implicated. It does not seem to be possible from these experiments

to exclude the eighth cervical and second thoracic roots from par-

ticipation in oculopupillary function.

The lesion may not only implicate the first thoracic r(^ot in

the Klumpke form of paralysis but the s\iiiptoms may indicate

that the spinal cord at this level also is affected, and in such an

occurrence symptoms of implication of the lower limb on the same
side will be ol)tained. Such a case I have had the opportunity of

studying.

E. ('., a boy, aged nine years, was referred to me by Dr. (\ H.

Frazier, October 25, 1017. He had an accident February 17, 1917.

\Yhile on roller skates he went ofi' the sidewalk, chasing another

boy, and ran into a wagon in the street and was thrown against the

curb of the sidewalk. When he was found he had a ring about his

neck of bruised tissue. The right claA'icle was much fractured. The
right lower limb was weak about two months and would gi\e away
in walking. After this the lower limb gradually recovered normal

power. He had never had any i)ain in the right iijjper limb except

at the setting of the claA'icle. He had some pain at first in both

lower limbs, lasting about one \\eek. He had never had any loss of

sensation in the right upper limb. The right upper lid flrooped

greatly aud the right pupil was much smaller than the left. The
riglit side of tlie face seemed smaller than the left. He lost two nails

on the right hand and the nail of the right big toe after the accident.

In my examination 1 found the right biceps jerk was prompter

than the left. The right triceps jerk was not distinct. He had
normal or nearly normal power at the right shoulder and right elbow,

but only a little ])ower at the right wrist, no power in the flexor

carpi ulnaris muscle and no power in the right fingers. The riglit

arm al)o\e the elbow and the right shoulder muscles were not at all

atrophied, the right forearm was smaller than the left and the right

hand was intensely atrophied. The riglit palj)ebral fissure was
much smaller than the left and the right pupil was distinctly

smaller than the left and the right eyel)all was not so prominent

as the left. The power in the right lower limb was equal to that of

the left. He stood well on either foot alone, but ,'had distinctly

positive Babinski, ('haddock and Oppenheim reHexes on the right
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side and not on the left side. There was no change in touch, position,

heat, cold or pain sensations in either upper or lower limb.

In dorsal flexion of the right hand there was weakness on tiie

ulnar side, probably from lack of tone in the flexor carpi ulnaris

muscle.

The case in which oculopupillary symptoms resulted from division

of the first thoracic root, to which I have alluded, described very

briefly except for these symptoms, Avas referred to me by Dr. P. II.

Swartz, of Towanda, and is as follows:

H. B., female, aged eighteen years, had complete paral;ssis of

motion and sensation in the lower limbs and pain radiating in the

lower inner side of the left upper limb to the hand, more in the

little finger. The left upper limb was a little weak. The thenar

and the hypothenar eminence appeared a little flattened in both

hands and more distinctly so in the left hand. The fingers of the

left hand were held in partial flexion at the second and third pha-

langes. There were no oculopupillary signs before the operation.

The operation was performed by Dr. C. H. Frazier, October 18, 1919.

The spinous process of the seventh cervical vertebra was identi-

fied the day previous to the operation by the roentgen rays. With
this point approximately as the center of the incision the laminse

of the first thoracic and sixth and seventh cervical vertebra^ were

remoA'cd. This exposure, according to the diagram in Dejerine's

Semiohgie des Affections dv Sysfeme Nerveux, second edition p.

615, should reveal the seventh and eighth cervical and first and
second thoracic segments.

A tumor was found on the left side of the spinal cord in the upper

thoracic region and a large posterior root passed nearly across

the middle of the tumor. The tumor had much the size and shape

of an almond and was cystic. There was marked dift'erence in size

between this root and the one immediately below it, as I was able

to determine by careful observation, such a difteience as is conmionly

seen between the first thoracic and second thoracic roots. It was

necessary to divide this large root near its exit through the dura,

as it was involved in the tumor mass, and both the anterior and

posterior portions were cut. As far as could be determined by most
carefid observation the root cut was the first thoracic root and

the s\Tnptoms resulting justified this conclusion. Following this

operation the left palpebral fissm*e was distinctly smaller than the

right and the left pupil was smaller than the right, but both reacted

promptly to light and in convergence and the left eyeball was not

quite so prominent. During the first few days following the oper-

ation sweating was \-ery pronounced on the right side of the face

while the left side of the face remained dry, but sweating occurred

freely on both sides of the chest, so that the dryness of the left

side of the face was the pathological condition. The right side

of the face was more flushed than the left.
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Following the operation numbness was experienced in the left

little finger, the ulnar side of the ring finger, and the ulnar side of

the left forearm. This at first was pronounced and was greatest in

the little finger, but gradually became less intense, although it did

not disappear.

The root that was cut could have been only the eighth cervical

or first thoracic, and I believed it to be the first thoracic from its

size and relations and the resulting numbness of the ulnar side of

the left forearm and hand. The resulting palsy of the sympathetic
to the eye was pronounced from the cutting of this one root, and
this root evidently contained most of the sympathetic fibers to the

eye. The operation was done October 18, 1919, and the pals\' of the

cervical sympathetic had not changed when the patient left the hos-

pital November 11, 1919.

Showing the area of diminished sensation after division of the first thoracic root.

The disturbance was greater in the hand than in the forearm.

She returned December 8, 1919. An examination made December

12 showed that touch, pain, heat and cold sensations were dimin-

ished in a narrow band on the ulnar side of the left forearm to

within about two or three inches of the elbow and on the ulnar side

of the hand, including the little finger. This was only a mild

impairment for any form of sensation; a little greater irritation of

any of these forms of sensation was promptly and correctly recog-

nized. The impairment was greater in the hand and little finger

than in the forearm. The paresthesia had disappeared from the

forearm and hand in the area of slightly unpaired objective sen-

sation, where it was pronounced immediately after the operation.

It persisted in all three segments of the left little finger, but some-

times was felt only in the most distal segment. There was still a
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little flattening of the left hypothenar eminence and of the mter-

osseous spaces, but this condition existed before the operation. The
thenar eminence was not atrophied. I could not notice any increase

of wasting, and the patient believed the left hand was becoming

progressively stronger. When the left hand was at rest there

was still a tendency to flexion of the fingers at the second and third

phalangeal articulations, progressively increasing from the index

to the little finger, L e., the hand had a tendency to assume the

position of ulnar palsy. She could fully extend all the segments of

the fingers of the left hand without difficulty. The grasp of the

left hand was a little weaker than that of the right. Improvement
in the lower limbs was very pronounced, and there was possibly a

little improvement in the sympathetic supply of the left eye.

Dr. E. A. Shumway reported that when he examined the patient

in a position facing the window on a rather cloudy day on December

13, 1919, almost two months after the operation, the right pupil

measured 4.5 mm, and the left pupil 3.5 mm. The right palpebral

fissure measured 11 mm. and the left 10 mm. in width. No differ-

ence in position of the eyeballs could be detected by the exoph-

thalmometer.

Two instillations of a 4 per cent, cocain solution were made in

the left eye, with a resulting well-marked dilatation of this pupil,

so that there could not have been a complete sympathetic paralysis

from division of the first thoracic root, and this would indicate that

the first thoracic is not the only root conveying oculopupillary

fibers, even though it may convey most of them. Cocain is believed

to stimulate the sympathetic fibers to the iris.

I have found^a few reported clinical cases believed to be the

result of lesion of the first thoracic root without implication of

oculopupillary fibers.

In the cases of uniradicular palsy implicating the first thoracic

root reported by E. Farquhar Buzzard there was present a partial

atrophic palsy of certain muscles of the hand and forearm, and

although the amount of atrophy varied slightly in individual in-

stances the same muscles were affected in all. These were the long

flexors of the fingers slightly, the interossei muscles considerably

and the muscles of the thenar and hj^othenar eminences in varying

degrees.

He quotes Herringham as maintaining that the first thoracic

nerve sometimes supplies in part the flexores profundus and sub-

limis, the interossei, the hypothenar and deep thenar muscles.

Buzzard admits that the degree of atrophy which obtained in

certain of the hand muscles was much greater than might have been

expected if only one out of two or more spinal roots had been cut

off, and yet he attributes all the changes he found to lesion of the

first thoracic root alone. He had no oculopupillary svTnptoms.

He also found marked anesthesia on the ulnar side of the forearm.
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These were all purely elinical cases. He cjiiotes a similar case

reported by Charcot.

The case reported by Edwin Bramwell is very similar to those

reported by Buzzard, and was without operation or necropsy. It

was reported as a lesion of the first dorsal root.

Oppenheim in the lOl^J edition of his text-book expresses a doubt
as to the correctness of the interpretation of these findings, and the

findings both of Buzzard and of Bramwell are considerably more
extensive than are those obtained by me in the case in which it

was definitely known that only the first thoracic root was afl'ected.

I believe that in both Buzzard's and Bramwell's cases the lesion

must have implicated more than the first thoracic root.

]Many of the (hagrams of radicular sensory representation are

unsatisfactory for the distribution of the eighth cer^ical and first

thoracic roots. Kocher, as represented by Edinger, makes no
attempt to separate these two areas, neither does Seifter. Henry
Head and A. W. Campbell, from their study of herpes zoster, give a

distribution for the first thoracic root which conforms remarkably
closely with the area of disturbed sensation in my patient, except

that the area goes in their diagram all the way to the elbow, which
is of minor importance. Dejerine's Fig. 305 in her Saniologic,

represents a distribution of the first thoracic root which conforms
closely to the area disturbed in my patient, but I can find no justi-

fication for the representation she gives of this root as a narrow band
in the inner side of the arm extending from the elbow^ to the axilla.

Dejerine does not attempt to separate the motor distribution of

the eighth cervical and first thoracic roots.
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ON THE EPIDEMIC ACUTE AND SUBACUTE NON-SUPPURATIVE
INFLAMMATIONS OF THE NERVOUS SYSTEM PREVALENT
IN THE UNITED STATES IN 1918-1919: ENCEPHALITIS;

ENCEPHALOMYELITIS; POLYNEURITIS; AND
MENINGO ENCEPHALO-MYELO-

NEURITIS.i

By Lewellys F. Barker, M.D., Ernest S. Cross, M.D.,

AND

Stewart V. Irwin, M.D.,
BALTIMORE, ^rARYLAND.

(Concluded from Am. Jotr. Med. Sc, February, 1920. No. .57.5, vol. clix.

No. 2, p. 193.)

The Clinical Phenomena of the Disea.se.

This epidemic disease gives rise to clinical phenomena that are

referable chiefly to disturbances of the functions of the nervous

system. Since any area in the nervous system may be in^'olved,

with either loss of, increase of. or perversion of function, and since

the single cases vary greatly as to the mmiber and distribution of

areas diseased as well as to the intensity of the process in particular

areas, we may, in epidemic encephalitis, meet with the greatest

variety of neurological syndromes, so that it is not surprising that

some clinicians, overlooking an underlying unity, have thought

that several of the syndromes correspond to as many different and
independent diseases. Just why the intensity of the process and the

distribution of the injuries to the nervous tissues are so variable

we do not yet know, but there is good rea.son to believe that in this

epidemic we are dealing with a single infectious agent as a cause,

and that this agent attacks the central and peripheral cerebrospinal

nervous system and its coverings in a widespread, though, at the

same time, in a patchy or disseminated way. I'nder such condi-

tions a great variety of combinations of general and focal symjjtoins

must be expected in a series of cases. An understanding of the imder-

lying pathological-anatomical process in epidemic encephalitis makes
clinical diversity no surprise; what arouses wonder is rather the

frec[uency with which certain associations of symptoms, such as

lethargy, with fever and opt.halmo})legia, are met with in the

epidemic. -(See Table I.)

' This paper was presented (in abstract) before the Association of American
Physicians at its meeting at Atlantic City, in June, 1919, and the abstract will be

published in the Transactions of the Association.
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TABLE I.—CLINICAL PHENOMENA OBSE

N. II.

Opti-
cus.

N. Ill (oeulomotorius).

Ptosis.
Ext. bulbar
muscles.

Iris.
Accommo-
dation.

'. N. IV. I N. V. : N. VI. N
ITrochlearis Trigeminus. Abdurens. Fa

Partial All weak
bilateral

Partial Weakness,
bilateral especially

of left M.
rect. med.;
diplopia

Slight
right

Diplopia;
weakness
of all_ mm.
especially
superior
rect.

Diplopia

Sluggish;
_

anisocoria

Sluggish
pupils;
anisocoria

Sluggish;
pupils si.

irregular

Miosis and
slight
irregularity!

Difficulty
reading

Inability
to read

Slight aniso-
coria and
sluggish
rt. pupil

Sluggish
pupils
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CASES OF EPIDEMIC ENCEPHALITIS.

Sf. VIII
custicus).
jchlearis

N. IX.
Glosso-

stibularis.
Pharyngeus.

NX.
Vagus.

N. XI. i N. XII.
Accesso- Hypoglos-

rius. BUS.

Other phenomena.

Pulse-rate
108

Undernourished; gastric hyperacidity; 30 small
monoi^uclear cells in c. s. f. with + + + +
globulin and negative Wassermann.

Pulse-rate
104

Pulse-rate
90

Pulse-rate i

104

Pulse-rate
112

Marked
tremor of

tongue

Slight dys- Pulse-rate 10
phagia 100

Pain in head and neck; nervousness, emotionalism
and weakness; aching pains in legs; insomnia;
forgetfulness; irritability; difficulty in walking;
mental depression; well-marked Parkinsonian
mask; markeddrowsiness at onset; rathermarked,
coarse tremor of head and trunk; finer tremor of

fingers; systolic pressure 190, diastolic 120; oral
sepsis; slight hyperthyroidism; chronic alcohol-
ism, tabagism and strychninism.

Brudzinski -|-; Kernig -|-; Babinski equivocal on
left; delirium; history of potatorium; in c. s. f.

133 small mononuclear cells; strongly positive
globulin and negative Wassermann; "luetic
type" of curve with gold sol. test; alb. and casts
in urine with phthalein output of 70; 35 pounds
underweight; improvement after lumbar punc-
ture; slight fever.

Reflexes normal; no objective disturbance of sen-
sation, but complaint of persistent numbness
and tingling in left arm, left loin and left leg,

which came on two days after an attack of

influenza, and has progressively increased in
intensity; ten days after onset, transitory glyco-
suria; c. s. f. showed 30 small mononuclear cells,

positive globulin and negative Wassermann;
moderate obesity and slight arterial hyperten-
sion; marked oral sepsis.

Marked Parkinson mask; pronounced apathy and
depression; delirium at onset after influenza;
c. s. f. showed 7 small mononuclears, positive
globulin: negative Wassermann; atypical paretic
curve with gold solution test; achylia gastrica;
myoma uteri; undernutrition 25 pounds;
temperatvire 99 to 100°.

Onset with backache, hiccough and girdle pains;
later severe root pains in lower extremities and
later in chest; slight fever; marked drowsiness
for 4 or 5 days; unsteady gait; insomnia; c. s. f.

showed increased pressure, 48 small mono-
nuclear cells; globulin -t--i--l-; Wassermann
negative; improvement after lumbar puncture;
fluid a week later showed 14 small mononuclear
cells and -(- -)- -h -h globulin; positive Oppenheim
on right.

Slight fever; drowsiness; unilateral sweating of
face; lacrymation; headache; mask-like face;

c. s. f . bloody but negative Wassermann

;

slight nystagmus.

Pulse-rate
,

84
i

Stupor at onsst; long standing psychasthenic

I

state; marked oral sepsis; anemia; slight fever;
undernutrition.
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OxsE'j'. This may be sudden or gradual, and with or without

prodromata (asthenia, lassitude, headache, vomiting). Some of the

patients regard the attack as influenzal; others give a history of

having had influenza a few da>s or a few weeks before; still others

assert that they have not had influenza at all. The general encephalic

symptoms may, in some cases, be the more marked at ouset; in

others, focal symi)toms, referable to brain or spinal cord, or signs

of meningeal irritation, aimounce the presence of a nervous disease.

General Symptcxms. The most striking general symptom, when
it is present, is a distm-bance of the general consciousness that

manifests itself in a i)athological drowsiness, a symptom that led

^•()n Economo to call the disease "encephalitis lethargica," and the

laA' press to dub it "sleeping sickness." All grades of this disturb-

ance (aj^atln', diilness, somnolence, soi)or, stupor, coma) may be met
with, either in a single case or in a series, and either at or near the

onset or later in its course. Some patients, however, do not manifest

the symptom at all. In one patient of my series, who was <^lrowsy

for about a week, the tendency' was attributed at flrst, erroneously,

to the effects of codein administered for the relief of pain. Milder

involvements of the general consciousness (somnolence and sopor),

from which the patients can be roused and made to answer questions,

seem to ha\e l)een more common in the epidemic than the severer

disturbances (stuj)or and coma).

Other disturbances of the general consciousness, including mental

depression, anxiety and delirium, also frequenth' occur. A jmtient

may be drowsy in the daytime and comjilain of insomnia and
restlessness at night.

Headache, \crtigo, tachycardia and xomiting are connnon

general symptoms. Outspoken choked disk was not present in any
of the cases of my series, and, judging from the reports, is not met
with, though a slight o])tic neuritis ma>' occur. I'ever may or may
not be present at the onset, but is usually e\ident at some time

during the course of the disease. It was slight in most of the cases

we ha\'e seen, though we were impressed with the i)ei'sistence of an

elevation of tem])erature of 1° or 2°, extending over a ])erio(l of

from one to three weeks in several of the cases. In some cases there

is marked pyrexia, 102° to 105°, lasting for from one to a few days.

Focal Symptoms. These are predominantly motor rather than

sensory.

Commonest by far are bilateral nuclear and radicular i)aralyses

of the eye nuiscles (of well-known ty])e), with ptosis and oj)hthalmo-

])legia externa et interna (polioencephalitis superior acuta involving

N. Ill, X. 1\' and N. \'I); but pontile and bulbar miclear and
radicular paralyses, with facial paralysis, dysmasesia, dysphagia,

dysarthria, etc. (])()lioence])halitis inferior acuta involving X. A'

(motor), N. \'II, X. IX, etc.), are also connnon, as are sym])toms

jtointing to ])aralysis of |)art of the extrai)yranii(lal motor system
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(Parkinsonian mask; loss of the normal facinl innervations aeeoni-

panying the emotions) . Tiie lesions that are most frequent as causes

of motor focal symptoms in epidemic ence])halitis must therefore be

located in (1) the midbrain about the aqneductus cerebri, (2) the

pons and upper medulla oblongata and (3) the basal ganglia (globus

pallidus?).

Less common motor disturbances in epidemic encephalitis, though

they may occasionally be encountered, are monoplegias, hemi-

plegias, diplegias, aphasias, contractures, choreatic and athetotic

disturbances of motility and general or circumscribed convulsive

seizures.

Focal phenomena of a sensory nature are much less frequent than

those of a motor nature above referred to. Nevertheless, sensory

svinptoms due to focal lesions of the sensory areas (cortex) and

paths (corona radiata; lemnisci) are occasionally met with (herni-

or mono-anesthesias; paresthesias; hyperesthesias; algias; more
rarely, hemianopsia). In one of our cases, in which there was a

meningomyelo-encephalitis, severe root-pains in the trunk and lower

extremities were prominent.

Acute ataxias of different types (according to the localization of

the lesions) may be exhibited. The commonest form is the cere-

bellar t\T)e, due doubtless to lesions of the cerebellum or its peduncles

or of the red nucleus mechanisms.

jMeningeal Symptoms. Only in relatively few cases are the

clinical signs of an outspoken meningeal irritation present. In one

case of our series there was pain in the neck and back, some rigidity

of the neck, a positive Brudzinski sign and a positive Kernig sign.

von Economo, S. A. K. Wilson and others have reported similar

cases. That there is a slight patchy involvement of the lepto-

meninges in the inflammatory process in many cases has been

shown, however, by postmortem examinations and by the increased

cell count and the positive globulin reaction in the cerebrospinal

fluid.

Cerebrospinal Fluid. This may or may not be under increased

pressure. The fluid looks perfectly clear, and no film, as a rule,

forms on standing. In some undoubted cases of the disease the cell

coimt has been normal and the globulin test negative. The apparent

normality of the fluid on naked-eye examination apparently misled

many of the European observers, who made the earlier reports on

the disease, to declare that no changes are present in the cerebro-

spinal fluid. Abnormal fluids have been very constantly encoun-

tered in our own cases, though they would ha.\e been overlooked

because of the apparently normal macroscopic appearances had
the examiner failed to make a cell-count and a globulin test. In

our experience, a cell-cmint in the cerebrospinal fluid offrom 10 to 100

small mononuclears along with a positive glohilin reaction icith

negative Wasserviann and negative bacteriological smears and cultures

VOL. 159, NO. 3 MARCH, 1920. 12
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is, at the time of cm cpulcmic of encephalitis, strong nn'ivboraticc

evidence of the existence of the disease in a patient in wh-oui the process

is for any other reason suspected to exist. (See Table II.)

TABLE II
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The Blood. A slight leukocytosis is usually present. The white

cell count in our cases varied between 3058 and 17,600. per c.mm.,

except in one instance in which the cell count was 22,850. The
differential count of the white cells usually, though not always,

reveals a slight relative and absolute increase in the polymorpho-

nuclear neutrophile elements (70 to 90 per cent, of the total white

count). (See Table III.)

The Urine. A trace of albumin and a few casts are sometimes

demonstrable, doubtless due to a slight toxic degenerative neplu-op-

athy such as is met with in most acute infecticus processes. Renal

function, as far as the phthalein test has been applied, appears to

be unimpaired. When severer renal disease, as in chronic alcoholism,

accidentally accompanies encephalitis with lethargy, the differential

diagnosis may be difficult as in one case of our series in which the

delirium and coma were thought, at first, to be due to uremic

intoxication.

Duration of the Disease. Whether the disease terminate in

death or in recovery, the course may be either brief or prolonged.

In severe fulminant cases death may occur in a few hours or days.

In many instances, both mild and severe, recovery has been rapid,

the symptoms lasting from a few days to a month. In the majority

of cases, however, the disease is a protracted one, extending over

many weeks, and in some instances over several months.

Prognosis. As regards life this is much better than might have

been expected, even in cases that at onset present the gravest

symptoms. The mortality has been variable in different countries,

and seems to have been greatest in Austria and in France. Six

out of 11 of the cases reported from Austria by von Economo died;

7 of Netter's 15 cases reported from France were fatal; only 2 of

S. A. K. Wilson's 13 cases reported from London were fatal; in our

own series it happens that there have been no deaths at all, due to

accidental encounter of a mild group of infections. Though just

what the mortality rate has been in the United States it is as yet

difficult to estimate. Bassoe, Pothier, and Tucker have all reported

fatal cases, and the newspapers have given evidence of many deaths

all over the country from "sleeping sickness."

As regards residues and sequelae in the patients who recover, it is,

as yet, of course, too early to make any definite statement. We have

been impressed, on the one hand, with the very remarkable improve-

ment observable in some instances within a few weeks (disappear-

ance of paralyses; recovery of facial expression and vanishing of

the Parkinsonian mask; replacement of depression by normal

mood), and, on the other hand, with the persistence in some cases

over a long period of the eye-muscle disturbances, the dizziness, the

depression and the asthenia.

We must be on the lookout in the coming period, we believe, for

sequelae, especially, as it would seem likely that large numbers of the
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milder infections must lla^ e gone entirely unrecognized. We have

the fear, let us hope that it is not well-founded, that, as a result of

the epidemic, we may see an increased incidence, later on, in the

conditions hitherto known as "multiple sclerosis," unexplained

"mental deterioration," and "idiopathic epilepsy.''

Nature of the Disease.

Observers had but little difficulty in determining early in this

epidemic that they had to deal with an infectious, or toxi-infectious,

process involving predominantly the cerebrospinal ner\'ous system.

The clinical phenomena of an epidemic disease (of acute onset with

fever) that manifested itself by a disturbance of the general con-

sciousness and by paralyses, especially in the domain of the upper,

and sometimes of the lower, cerebral nerves left no doubt on this

point; but had there been any doubt it would soon have been

dissipated by the necropsy findings, which revealed lesions of an

inflammatory, and sometimes of a hemorrhagic, character dissemi-

nated throughout the nervous system and its coverings (encephalitis;

encephalomyelitis; meningo-encephalomyeloneuritis). The resem-

blance of the clinical features in single cases to various well-known

and less well-known syndromes ; Wernicke's "polioencephalitis

superior acuta;" Striimpell's "primary acute encephalitis;" Wick-

man's " encephalitic form of the Heine-^Nledin disease;" Leichten-

stern's " post-influenzal encephalitis;" "acute infectious poly-

neuritis;" botuUsm with ophthalmoplegia; the mysterious epidemic

disease known as "nona" in 1890; and the epidemic "sleeping

sickness" {Schlajkraukhcii) described after a grippe epidemic in

Tubingen by Camerarius as far back as 1718) was quickly detected

by one or another of those who had opportunity to study the out-

break. An epidemic of an acute infectious (and inflammatory)

disseminated meningo-encei)halomyeloneuropathy closely resembl-

ing, if not identical with, certain diseases earlier described had, then,

presented itself in many difterent countries of the world for study

and for consideration.

Concerning the etiology of the disease, ^ery dift'erent opinions

have been advanced. Some hnestigators, especially those who
studied in the first two or three areas of what is now seen to be a

pandemic distribution of the disease evidently thought that the>'

were dealing with an entirely new malady. Thus, Non Economo,

who, in Austria, descril)e(l it as "encephalitis lethargica, " Brad-

fortl, Ijashford and Wilson, who studied a sjjecial group of cases in

the P)ritish Expeditionary Force and designated it "acute infectious

polyneuritis, " and Netter, who in Paris described it as "encephalite

lethargique epidemique," all seem inclined to regard it as a new
disease, though they admit its resemblance to recognized diseases.

It was soon seen, howexcr. on analysis of the clinical ])henomena
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and the i)athological-histological tiiuling;;. tliat under some one

or other fonn of eneephalitis, or of encephalomyelitis, parallel

phenomena have already been described in medical literature.

Thus n)ost of the phenomena, both clinical and histological,

will be found paralleled in tlie larger collecti\e reviews of acute

non-sui)purati\'e encephalitis, such as those by Chartier (^1007).

by Oppenlieim and Cassirer (^1907) and by Vogt (1912). Most
of the cerebral-nerve paralyses will be found dujilicated in the

cases of encephalitis tabulated liy Wilbrand and Saenger (1900).

Most, if not all, of tlie pathological-histological findings appear to

be in accord with tliose described by Friedmann (1S90-1S9S).

Biicklers (1892). Flatau (1900). Spielmeyer (1902) and Ra>-mond
and Cestan (1904), One of the EngHsh writers (S. A. K. Wilson)

concludes that "what appears to be new is the occurrence in e])idenuc

fonn of cases of encephalitis not to all appearance due to tlie action

of a known infective or toxi-infective agent, but presenting clinical

symptoms any or all of which have been noted in various kinds of

encephalitis with which the neurologist has long been conversant."

But is even the occurrence in epidemic fonn new? Have we not

records of one epidemic by Camerarius in 171S. of another by

Lepecq de la Cloture in 17(i.S. of at least three mentioned by Ozanann
(in his history of epidemic diseases) as occurring in 1745, in 18(^0

and in 1802. of an epidemic of encephalitis described by Leichten-

stern after tlie great influenza epidemic of 1889- 1890, as well as of

epidemics of "nona '" that occurred at about the same time (reports

collected and reviewed by Longuet in 1892)? In England the first

cases observed in tlie present epidemic of encephalitis were thought

to be instances of meat-poisoning (botulism). The problem of

etiology as at present discussed for the recent epidemic resolves

itself into three questions: (1) Is the disease due to the virus that

causes influenza? (2) Is the disease due to the virus that causes the

Heine-Medin disease or to a modification of that \irus? and (o)

Is the disease due to a virus sui generis

f

The possibility that the virus tliat causes influenza may also be

the cause of tlie encephalitis recently pandemic is well worthy- of

serious consideration; for we ha\c good reason to believe that

encephalitis, like meningitis, like ]>leuritis. like nephritis ami like

other iniiammations. may at different times be due to entirely

different causative agents. Thus it is well-known that non-sup-

purative encephalitis may occur as a complication of scarlet fever,

of measles, of chicken-pox. of whooping-cough, of pneumonia, of

anthrax, of malaria, of poliomyelitis and of other infectious

diseases, and it is probable that these complicating inflammations

of the brain are due to local infection of tJie nervous system with

the specific virus that causes the primary general disease rather

than that they are all instances of mixed infections of a unitary

virus causing encephalitis and of the .specific \-iruses of the several
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infectious diseases mentioned. Now if this view be a correct one

it is surely not a wholly improbable supposition to suggest that

an epidemic, or a pandemic, of encephalitis occurring in association

with or soon after an epidemic, or a pandemic, of influenza may be

due to an encephalic localization of the influenzal virus. Indeed,

the encephalitis that was described by Leichtenstern, in 1890, is

generally referred to in the literature as "influenzal encephalitis,"

and it may be recalled that Pfiihl, and later Nauwerck in fresher

material, asserted that they had demonstrated the presence of the

Bacillus inflnenzoB of Pfeiffer in the diseased cerebral tissues in

"influenzal encephalitis." Though the latter demonstration is at

present less convincing than fonnerly, owing to the reopening of

the question of the etiology of influenza itself and to the doubt cast

upon Pfeiffer's bacillus as its cause,^ still the occurrence of encephali-

tis in epidemic (and in pandemic) distribution in such close connec-

tion with epidemic (and pandemic) influenza as that observed in

1890-1892, and as that at the present time, strongly suggests at

least one of the three following possibilities: (1) that the influenzal

virus is the cause of the epidemic encephalitis, (2) that influenzal

infection predisposes to infection with the virus of encephalitis, or

(3) that the cosmic influences that determine the occurrence of

epidemic influenza also determine the occurrence of epidemic

encephalitis, even if each disease is due to a separate and dis-

tinct virus. It may be argued also that influenzal encephalitis

tends to assume a special clinical form (acute cerebritis), but cer-

tainly other forms also occur in the epidemic; indeed, in the present

outbreak, the polioencephalitis-superior type has predominated.

Granting the weight of the arguments adduced, it must be admitted,

however, (1) that the incidence of epidemic encephalitis is very low

compared with that of influenza, (2) that the available data do not

pennit of the assertion of any direct parallelism of incidence and
distribution in the two diseases, and (3) that some of the patients

who have suffered from encephalitis deny any preceding attack of

influenza, though doubtless all have been exposed to that disease.

Thus until we are sure of the precise nature of the virus of influenza

on the one hand and of the virus of epidemic encephalitis on the

other, the questions regarding the exact etiological relationships of

the two diseases must be left open.

It is but little wonder, too, that some have thought that the virus

of epidemic encephalitis may be identical with, or a slight modi-

fication of, the virus {Flexneria nocjuchii) that is the cause of the

Heine-Medin disease (poliomyelitis anterior acuta). For, in the first

place, since Wickman's studies, cerebral, pontile, cerebellar, bulbar

and meningeal forms of the Ileine-Medin disease are certainly known
to occur. And, in the second place, the pathological-histological

lesions in the central nervous system and the findings in the cercbro-

1 Of. Bloomfield, A., and Harrop, G., et al.
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spinal fluid in epidemic encephalitis and in poliomyelitis show a close

resemblance. But against the view of identity there are many facts

that may be urged. The onset of the paralyses is very different in

the two diseases, since in poliomyelitis the paralyses are all there

from the beginning, whereas in epidemic encephalitis the paralyses

begin insidiously, often as ptosis or loss of power of accommodation,
and gradually extend through a period of several days or longer to

other muscles. Bilateral s^Tnmetry of the paralyses is more common
in encephalitis, unilateral or asymmetrical paralyses in the Heine-

Medin disease. The fever is usually sHght and often more marked
after the paralyses have developed in encephalitis; in the Heine-

Medin disease the fever is, as a rule, highest before paralysis occurs.

There is a much higher leukocytosis in the blood and also a higher

cell count in the cerebrospinal fluid in the Heine-^NIedin disease

than in encephalitis. The age-incidence is also different, since

encephalitis is common at all ages of life, whereas the Heine-]\Iedin

disease shows a special predilection for childhood and adolescence.

Again, a careful study of the distribution of the cases of encephalitis

and of poliomyelitis in England has shown that the two series of

cases are distributed independently of one another. And, finally,

if there were identity of etiology one would exjject more typical

encephaUtis cases in epidemics of poliomyelitis and more t^'pical

poliomyelitis cases in epidemics of encephalitis than we actually see.

Some investigators, though fully granting that there may not be

identity of etiology, suggest that the virus of encephalitis may be

one special strain and the virus of poliomyelitis another special

strain of a single microorganism, just as we now recognize Type I,

T}'pe II, and T\^e III, etc., of the Pneumococcus , or recognize

that Baci'dus paratyjjJiosus A and Bacillus paratyphosiis B are two
strains producing similar but not identical diseases. In favor of

this view may be adduced the findings of von Wiesener, of Vienna,

who asserts that he has isolated an organism (globoid diplococcal

form) from encephalitis and reproduced the disease in monkeys,

and that this virus resembles closely that isolated by Flexner and
Xoguchi in poliomyelitis. A similar virus seems to have been

grown by Wilson from Bradford's "acute infectious polyneuritis"

cases, and with this virus it was also possible to reproduce in mon-
keys what they believed to be the disease they had under study.

Cleland and Campbell assert that they have successfully conveyed

the A-irus of the disease to the sheep, the calf and the horse. It

is, of course, possible that just as we have a group of diseases

(the leishmaniases) due to different strains of species of Leishmania,

so we may have a group of diseases (the flexneriases) due to differ-

ent strains or species of an organism iFlexneria) , of which the virus

of the Heine-Medin disease is one. But until more extensive virus

studies and experiments have been made it would be unwise to look

upon such a view as anything more than an interesting speculation.
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That, epidemic encephalitis may, finally, be due to some <'ausative

agent neither identical with nor even a modification of any other

\ irus is quite possible, and is, indeed, the \iew held by a number
of those who have studied the disease. If this view turn out to be
the correct one it will be interesting, later on, to find out whether the

virus isolated by von Wiesener, that isolated by Wilson, or some
entirely different filtrable (or unfiltrable) virus is the etiological

agent.

Treatment of Epidemic Encephalitis.

The patients under our observation have evidently been of the

milder type, as none of them died. Convalescence has been tedious

in several of them, and in how far there will be residual phenomena
in some, it is as yet too early to be sure.

At the onset of the disease, rest in bed, protection from external

stimuli of all kinds, laxatives, bland diet and relief of headache and
of pains would seem to be desirable.

In our experience, lumbar puncture, done for diagnostic reasons,

relieved the s\7nptoms so markedly in several instances that it was
repeated at intervals as a therapeutic measure.

During convalescence, prolonged rest, careful nursing, a nutritious

diet and mild hydrotherapy, electrotherapy and massage have
been the only measures made use of. Complete recovery without

residuals seems to be common.
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PLEURAL EFFUSION WITH INVERSION OF THE DIAPHRAGM
PRODUCING AN ABDOMINAL TUMOR; TOGETHER

WITH REMARKS ON ACUTE PULMONARY
EDEMA FOLLOWING TAPPING.^

By David Riesman, M.D.,
PHILADELPHIA.

A NUMBER of years ago I made an autopsy at the Philadelphia

General Hospital on a case of left-sided pleural effusion. On
opening the abdomen I found in the left upper quadrant a large,

smooth, tense tumor which upon further exploration proved to be

a bag made by the inverted diaphragm and filled with pleural fluid.

The incident made a deep impression upon me, but was not dupli-

cated in my further experience as pathologist. I have, however,

seen this tumor twice since then, clinically. Of the first case I

cannot find any record; the second I saw a few months ago; it is

as follows : The patient is a widow, aged seventy-seven years, who
came under my observation in April, 1918. The salient points in

her case are as follows: For years she has suffered with diabetes

mellitus and chronic nephritis with moderate hypertension. She
has diabetic cataract and retinal hemorrhages. When I first saw
her, the heart was slightly enlarged; there was a soft systolic mitral

murmur; the legs were somewhat edematous. The urine contained

sugar up to 3.2 per cent.; and albumin from traces to 2.8 grams per

liter. Ketones were inconstantly present. The quantity of urine

1 Read before the Section on Medicine of the College of Physicians of Pliiladelphia,

October 27, 1919.
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was usually about 150() c.c; specific gravity varied from 1007 to

lOlo. Ijilike most cases in which nephritis and diabetes coexist,

the sugar in this patient did not vary in inverse proportion to the

albumin—the larger amounts of sugar w^ere often found when the

albimiin content of the urine was high.

Under treatment the patient improved greatly and was able to

spend the summer of 1918 very comfortably in Atlantic City. On
July 25, 1919, I saw her at her home in Wilkes-Barre with Dr.

Bullard. It appeared that after eating some cheese on June 5, she

had been seized with an attack of acute indigestion characterized

by abdominal pain radiating to the back, nausea, vomiting, and

slight diarrhea. Within a few days thereafter she began to suffer

from shortness of breath and fluttering of the heart which kept her

confined to her room. I found her sitting up, intensely short of

})reath ; the lips somewhat cyanosed ;
pulse rapid ; no fever. Making

a cursory examination of the abdomen I detected on the left side a

large, tense, rounded mass, slightly uneven, somewhat tender, and

Position of tumor
made by inverted
lHid-./illed baa of
diupliraijm

occupying nearly the entire upper left half of the abdominal cavity.

It extended forward to the prolonged midclavicular line and down-
w^ard to the level of the umbilicus (see figure). I was at first some-

what nonplussed by it, but found the explanation when I examined

the chest. The left chest was visibly distended and enlarged. The
percussion note was flat from above the left clavicle down to the

bottom of the thorax, front and back. No heart sounds could be

heard on the left side; the apex beat was distinct both on palpation

and on auscultation in the fifth interspace just within the right

nipple line. Over the left chest bronchial breathing and a twangy
bronchophony could be heard. I concluded that the abdominal

tumor was the inverted diaphragm containing pleural fluid, a view

confirmed by the results of tapping the chest.

After drawing off the fluid, which was done slowly, five pints

being obtained, the tmnor could no longer be felt. Fearing the

possibility of pulmonary edema on account of the presumably long

duration of the effusion, I remained for a considerable time at the
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patient's bedside. In the first half hour nothing happened; the

patient was comfortable and greatly relieved of her shortness of

breath. Then suddenly the lungs filled up with fluid, loud bubbling

rales could be heard everywhere throughout the chest; the breath-

ing became rattling and terribly labored. A violent cough which
brought up only a little fluid added to the distress of the patient

whose air hunger was painful to see. Her face became purple; the

skin cold and clammy; dissolution seemed imminent. I gave her

a hypodermic injection of morphin and atropin, which in other cases

of this type I had seen productive of good results, but it had no
eft'ect. I then applied a nimiber of dry cups over the back, and as if

by magic every rale disappeared. I have never seen an\'thing quite

so dramatic. The grandson who wa^ present in the room and who
had been a most anxious spectator was amazed beyond expression

by the instantaneous improvement.

After a proper interval I removed the cups ; there was an immedi-

ate return of edema, but it was slight and caused little distress.

From that time on the patient's improvement was rapid, and she

was able to go to Atlantic City the latter part of July, where I had
the pleasure of seeing her with Dr. William W. Fox. A considerable

accumulation of fluid had again taken place and the abdominal
timior had reappeared, but was not as large as before. Sometime
later Dr. Fox tapped the chest, the tumor vanished, and the patient

was relieved of her distress. As I know from frequent reports she

is in good condition to this day.

I have looked through many text-books on diseases of the lungs

and through recent and old works on physical diagnosis without

finding more than two references to the diaphragmatic inversion.

Wilson Fox in his monimiental work,^ mentions it in the follow-

ing words: "When the eft'usion is large, the diaphragm may pass

below the ribs and may there, in some cases, be felt as a tumor."
Collet^ describes the condition clearly, although he does not

bring out the fact that a real tiunor-like mass may appear in the

left upper abdomen. He says: "Dans les epanchements enormes
qui ecrasent le diaphi-agme au point de le faire bomber dans
I'abdomen, la matite franchit les limites de I'aire de Traube et

depasse de plusieurs travers de doigt le rebord costal."

The condition is a mechanical result of gi-eat intrapleural pressure.

As pointed out by Powell and Hartley^ " the negati^e pressure within

the pleura is maintained until the lung is completely retracted

before the advancing fluid; thereafter any further accimiulation

compresses the lung and by its weight and pressure forces down the

diaphragm." To invert the diaphragm, however, to turn it inside

out, a much greater pressure than ordinarily exists in pleural

- Diseases of the Lungs and Pleura, Loudon, 1891, p. 983.
" Precis des mal. de I'appareil respir., Paris, 1914, p. 501.
* Diseases of the Lungs, London, 1911, p. 97.
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effusions must be produced. If the patient is up and about, gravity

probably acts as a favoring factor.

It is evident that a tiunor formed by a bag of plem-al fluid pro-

jecting into the abdomen must be considered in the differential

diagnosis of abdominal masses. If the chest condition is overlooked,

or when not overlooked, if the pleural effusion and the abdominal

tumor are not correlated, the possible diagnostic errors are many.

The tmnor has a peculiar bulky feel, is tender to touch, does not

move with respiration, has the shape neither of the spleen nor of

the kidney, and appears to have a deep attachment. Its true

nature is revealed after aspiration of the chest, when it will be

found to disappear. In the absence of tapping a roentgenologic

examination is probably the best means of diagnosing the true nature

of the tumor. Such an examination will likewise show whether

after tapping the diaphragm has returned to its normal position and

is functioning properly.

Several years ago in a paper on "Albuminous Expectoration

Following Thoracocentesis,"^ I referred to acute pulmonary edema

following tapping, ascribing it to "congestion by recoil." It is

very alarming and sometimes terminates fatally. Usually a hypo-

dermic injection of morphin and atropin brings speedy relief, but,

as in the case just cited, it may fail. The remarkable results pro-

duced by dry cupping, which cannot be questioned, must be due to

some reflex nervous influence. I believe dr\- cupping to be a good

therapeutic measure in all forms of acute pulmonary edema whether

due to tapping or to other causes.

RETROPERITONEAL LIPOSARCOMA: REPORT OF AN UNUSU-
ALLY LARGE SPECIMEN, WITH CHEMICAL ANALYSIS.

By Edwin' F. Hirsch, M.I).,

AND

H. Gideon Wells, M.D.,

DEI'AKTMENT OF PATHOLOGY, UNIVERSITY OF CHICAGO, ILLINOIS.

Some time ago one of us made an investigation of the rei)uted

ability of lipomas to retain or even to lay on fat when the body of

the host is losing fat, ])erhaps to the extent of extreme emaciation.^

The positive evidence recorded in the literature was found to be

very scanty, and there were instances in which the lipomas had

decreased in size when the host was losing weight. Analyses of

lipoma fat have not shown any detectable difference from the fat

^ Am. Joni. Mkd. Sc, April, 1902.

' Wells: The Fat Metabolism of Lipomas, .\rch. Int. Mod.. 1912, x, 297.
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of nonnal fatty tissues to explain why it cannot be utilized for the

nutrition of the body, and experiments with the fat-splitting

enzjines of lipomas did not indicate any significant difference from
the enz^^Iles of fatty areolar tissue that could be detected by the

crude methods available. The literature does establish, however,

that malignant fatty tumors continue to grow while the host is

becoming emaciated." This is especially true of the mahgnant
retroperitoneal fatty tumors, ^^'hich are so often of very great size,

constituting, as a class, probably the largest of the sohd tumors.

These retroperitoneal tmnors of fibrous and fatty tissue, develop-

ing slowly and recurring occasionally after remoA'al, are reported

fairly often in the literature, some of them having attained large

dimensions. Their peculiar interest seems to rest largely with this

slow expansile growth and the unusual size that some have attained.

Because of their structure these tumors ha\'e received various

designations, such as mj'xoma lipomatodes, lipoma m\'xomatodes,

lipoma edematosum myxomatodes, mj'xoma undergoing fatty

degeneration, m\'xolipoma, m^'xo-fibro-lipoma, myxo-sarco-lipoma,

etc. Without doubt the tumors described under these various

designations could be grouped under one general name, for each

contains fibrous and fatty tissues in different proportions, usually

with more or less malignant degeneration. Robertson,^ in his review

of the literature, records the frequency of these retroperitoneal

tumors, gives the gross and the microscopic characters, and includes

other special features, such as the weight where this has been men-
tioned. He collected 51 recorded cases of tumors of this histological

t\'pe, adding one of his own. Of these, 17 were retroperitoneal and
3 in the mesentery, most of the others arising in the arm or leg.

Gardner and Adami,* in 1900, reporting the occurrence of tumors
of this kind, stated that Waldeyer up to that time had recorded

the largest. This neoplasm weighed sixty-three pounds, had
dcA'eloped in the mesentery' and had formed secondary metastases

in the liver and lungs. McConnell^ in 1908 described a tumor arising

in the right kidney region, which he considered a hx'pernephroma

that had undergone fatty changes accompanied by a limited ten-

dency toward malignancy. The description given is, however, not

adequate to decide the point of origin of the growth, and its general

features suggest its origin in the perirenal fatty tissues. The entire

tumor removed surgically ^^eighed sixty-five pounds, and at a sub-

sequent operation, six and a half years later, a recurrent gro\\'th

- Adami: Montreal Med. Jour., 1897, xxv, 529. Voeckler: Deut. Ztschr. f. Chir.,

1908, xcix, 149.

5 Lipoma Mj-xomatodes, Jour. Med. Res., 1916, xxxv, 130-146.
* On a Case of Retroperitoneal Lipoma (Lipoma Myxomatodes) with Accompany-

ing Retroperitoneal Fibroma (Chondromyxofibroma), Montreal Med. Jour., 1900,
xxix, 417-421.

^ Recurrent Liposarcoma of the Kidneys, Jour. Med. Res., 1908, xix, 22.5.
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weighing twenty-seven pounds was removed. McConneil's tumor
to date is the largest of its kind recorded in the Hterature.

We have had the opportunity to study a typical example of a

fatty retroperitoneal tumor of the classical ty]>e, which happens

to exceed in size the largest tumors previously reported and which

illustrates exceedingly well the parasitic capacity of tumor tissue

to hold fat needed by a greatly emaciated host. In addition a

chemical analysis of the tissue has been made which throws some
light on the character of the tumor.

Case History.—The bearer of this tumor was a white male,

aged fifty-five years at the time of his death in the Cook County
Hospital, March 1, 1917, The clinical history is briefly as follows:

The patient entered the hospital the first time April 4, 1915, and
complained of shortness of breath, with moderate cough, swelling

of abdomen and feet, loss of appetite and weakness. He stated that

the trouble started eighteen months before. At that time he noticed

a swelling of the abdomen and later the feet also became swollen.

Swelling of the feet and shortness of breath have recurred several

times since, the last attack occurring ten days before entering the

hospital. These last attacks were much more severe and were

accompanied by slight pains in the left iliac fossa. Swelling of the

abdomen has been gradual. Appetite has been poor for several

weeks. He has had no gastric pain, but occasionally has a sense of

fulness, which is sometimes accompanied by vomiting after coughing

spells. This condition has no relation to meals or to food eaten.

He has had difficulty in starting urine, and dribbling occurs at the

end of urination. He had had no previous illness until two years

ago, when he was operated on for inguinal hernia, and a tumor was
removed in the lower part of the abdomen. He had gonorrhea and
chancre twenty-six years ago. He drinks two or three whiskies a

day. Even at that time, two years before his death, emaciation

was very marked. The blood count was 5,100,000 reds and 10,.300

whites.

On examination the abdomen showed marked distention and the

veins on the lateral wall of the abdomen were greatly distended.

Nodular masses were present in the abdomen, especially in the epi-

gastrium. Dulness was distributed irregularly o^'er the entire abdo-

men. There was dulness in the flanks and an imabilical hernia was

present. Paracentesis yielded no fluid on the first attempt, but a

second trial gave 5 c.c. of fluid, which contained large hmiphoid

cells and many eosinophiles showing peculiar mitotic figures. A
Wassennann test of the blood was negative. A diagnosis of carcino-

matosis of the peritoneum was made and tlie patient left the hospital

April 12, 1915.

He returned to the hospital September 8, 1915, with the same
complaints as before. Previous history was verified and examination

showed ])racticalK' the same condition as before. He had gained
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nineteen pounds, but the face and neck were still greatly emaciated.

He had passed bright red blood from the rectum lately, but had no
pain on defecation. Upon hing down he did not show the dyspnea
which a cardiac case with the same amount of dyspnea would show.

The heart and lungs were both compressed. The liver was large

and hard. Hemorrhoids were present. A large amount of ascites

was described, but on paracentesis only 40 to 50 c.c. of clear pale

yellow fluid was obtained. A diagnosis of inoperable carcinoma of

the peritoneum was made and the patient was discharged September
]S, 1915.

Fig. L- -Photograph of patient a few days before death, showing distention of

abdomen produced by retroperitoneal tumor.

He reentered the hospital February 23, 1917, and his appearance

at this time is shown by the photographs. In addition to his former

complaints he stated that he had difficulty in urination and defeca-

tion. He urinates everj- twenty minutes, and very- small amounts

each time. He now drinks five or six whiskies a day. Paracentesis
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yielded 50 c.c. fluid, which was slightly blood-tinged. I'he Wasser-

nianii test was negative. The blood showed 12,800 leukocytes.

Urine contained fine granular and coarse granular hyalin(i casts, a

few red blood cells and a few (epithelial cells. The fact that the

patient had li\"e(l nearly two years after the first diagnosis of inoper-

able carcinoma of the peritoneum was made rendered this diagnosis

most miprobable, and it was thought that there must be a cystic

condition, presumably loculated, because of the small quantities

of fluid obtained by puncture. Therefore, laparotomy was per-

formed by Dr. Kellogg wSpeed February 27, 1917.

Fig. 2.—Tumor mass removed at operation.

A large tuirior mass was found between the anterior two layers

of the mesentery. It was approximately the size of five adult heads,

and the surface was smooth, irregular, glistening and of medium
consistencA'. Fig. 2 shows the gross appearance of the tumor mass

removed at operation. It was bound to the mesentery by tough

adhesions. A large kidney-shaped mass could be seen on the right

side, and between the posterior two layers of mesentery two other

tumor masses could be palpated. One was firmly bound down by

adhesions and seemed to be attached to the spleen, which was also

enlarged. The li\"er was easily palpated, but was exceedingly small

and shrunken. The stomach could not be located. Most of the

intestines Avere found in the lower quadrant of the abdomen. In

one part of the transverse colon a small puncture wound was caused

by tearing oft' an adhesion. The tumor mass between the anterior

two layers of mesentery was remo\'ed and the woimd closed. This
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mass, which weighed 14,340 grams, is clesorihed in the autopsy

protocf)!. The remaining portion of the ttnnor could not be removed.
Following the opcnition the ]>atient remained in a collapsed condi-

tion and died after about forty-eight hours, on March 1.

The appearance of the patient a few days before tlu; o])eration

is well shown in the accompanying photograph.

Autopsy Findings. The autopsy was performed a few hours

after death and the significant features are gi\'en below.

External Ajjpearance. The body is that of an extremely ema-
ciated man, 162 cm. tall. The legs are slightly edematous, the left

more than the right, and the abdomen is greatly distended. The
face, arms and chest are greatly emaciated. The umbilicus is very

prominent, and a hugh recent incision, 30 cm. in length, extends

along the midline of the abdomen, closed with catgut and skin clips.

A large mass can be palpated in either flank. The external genitals

are very edematous. There is a nodular mass, 9 cm. by cm., in

the right inguinal canal, and there is the scar of an operative womid
over the right inguinal canal. The scrotum is stretched. There are

superficial ulcers on the right leg. The veins of the left leg are

distended. There is a sutured incision in the bend of the right elbow.

The present circumference of the abdomen is 100 cm.

Abdominal Canty. There is extremely little subcutaneous fat.

The subcutaneous tissues in the abdominal wall are edematous and
hemorrhagic. The fibrous tissue in the midline is distinctly liyper-

trophied. There is about a liter of fluid, somewhat blood-stained,

in the peritoneal cavity. A timior, recently removed by surgical

operation from the abdominal cavity, was also examined. It is

nodular, with adhesions of highly edematous connective tissue, very

soft, jelly-like, pale and semisolid. The cut surface is gelatinous

and water}^ divided into lobules 5 to 10 cm. in diameter, but no
definite cyst formation is present. This tmnor mass weighs 14,340

grams.

A sutured incision in the peritoneum, about 15 cm. long, indicates

the site of the pedicle of the removed tumor mass, at the root of the

mesentery, where it grew forward from the mass of similar retro-

peritoneal tumor tissue.

The abdomen is stiU filled with the same kind of tumor tissue,

covered with peritoneum. It arises in the root of the mesentery

and is smooth and movable, and there is no inflammation of the

peritonemn.

There are fresh adhesions along the point where the tumor was
removed. The upper portion of the tumor is softer than the lower

portion. A portion of the tumor mass extends under each psoas

muscle; these masses each measure about 7x4x5 cm. A tmnor
mass continuous with the large mass extends down into the right

inguinal canal. This entire tumor mass is very similar in structure

and composition to the one that had been removed. It measured.
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on removal, 45 x 20 x 15 cm., and weighed 17,300 grams. One small

area of this tmnor is pinkish and fleshier than the remainder. The
left inguinal ring admits the tip of the finger for a distance of 2 cm.

The right inguinal canal containing the tumor mass is very large.

The appendix is stretched out and elongated by the tumor growth,

to which it adheres; it is 15 cm. long. The tumor fills the entire

retroperitoneal tissues from the dome of the diaphragm, which it

pushes up, down into the pelvis. Every^'here it is covered by a

smooth fibrous capsule and shows no tendency to infiltrate. Every-

where it is pale, often watery and semifluctuating, but nowhere

cystic or hemorrhagic. It yields no slimy or mucinous material.

There are areas of lobulated fatty tissue passing directly into the

edematous fibrous tumor tissue; also, there are areas where the

tissue is more fleshy and slightly pinkish. The several t^-pes of tissue

seem to be separated into distinct lobules, generally from 4 to 10 cm.

in diameter. The right kidney and adrenal are embedded in the

timior mass, but not adherent; left kidney and adrenal not embedded.

The mesentery is invaded slightly, but still leaves a free mesentery

about one-half the normal length. Intestines free and nowhere

adherent. There is only a little of the tumor tissue in the pelvis,

although it follows the external iliacs along the brim of the pelvis

and passes through the right inguinal canal. The pancreas is free

from the tumor. Omentum not inxolved and lesser peritoneal

cavity is empty and free from adhesions.

Pleural Cavity. Both pleural cavities are free from adhesions and

contain very little fluid.

Pericardial Cavity. The pericardial cavity contains a small

amount of clear fluid. The pericardium is smooth.

Heart. The heart is noraial and weighs 300 grams. The coro-

naries are thick-walled and tortuous. The aorta is free from sclerosis

and is not surrounded by the tmnor mass, which lies mostly anterior

to it. The pulmonary arteries are normal. Both iliac arteries are

surrounded by tumor masses. The \'ena cava is somewhat com-

pressed, but there are no thrombi. Just above the bifurcation the

sides of the vessel are compressed and adhesions of apposed intima

have fonned, completely occluding the left common iliac vein, but

it contains no thrombi. The portal vein contains no thrombi.

Lungs. The lungs are small and collapsed. The right lung

weighs 500 grams and there are no nodules in the lung or pleura.

The lower lobe is boggy and semisolid. The left lung is more boggy

than the right and weighs 850 grams. It is full of turbid fluid except

the anterior margin of the upper lobe. The cut surface shows gray-

ish areas, with central softening and gray consolidated areas. The
pleura above these areas is not roughened.

Peribronchial Lymph Glands. The peribronchial lymph glands

are very anthracotic, but not greatly enlarged. One on the right

side shows a gray caseous area.
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Liver. The liver is crowded up with the diaphragm, the dome of

which reaches the lower border of the first rib on the right side and
the lower border of the second rib on the left side. The liver has no
relation to the tumor except for adhesions about the right lobe and
the peritoneum over the tumor. The liver weighs 1800 grams.

The right lobe is increased slightly and the left lobe is atrophied

in the outer half, where it is reduced to a layer 3 to 7 mm. in thick-

ness. The gall-bladder is slightly enlarged. The common bile duct

is not distended. The cut surface of the right lobe is of a grayish

color. There is a well-defined solid area in the middle part of the

right lobe, wedge-shaped, 6 cm. wide and 6 cm. deep. It is dark
in color and shows autolysis, but there are no thrombosed vessels

in this area. The cut surface of tlie left lobe shows loss of hepatic

tissue, with connective tissue remaining.

The spleen, adrenals and pancreas appear normal.

Gastrointestinal Tract. The stomach is normal. The descending

colon and sigmoid are about twice the normal length and stretched

about the tmnor. There are dense adhesions between the colon and
the tumor, and there is great edema in the vicinity of the hepatic

flexure. There is great induration of the fibrous tissue about the

cecum. The appendix is greatly elongated by a tmnor mass between
it and the cecimi.

Kidneys. The kidneys weigh 300 grams. Both are firm and pale

and the cortical markings in both are obscure. The veins about
the left ureter are greatly distended, but the ureter is not distended.

The right kidney is deeply embedded in tumor tissue, which does

not infiltrate or adhere. The capsule on each strips easily, leaving a

smooth surface. The ureters and urinary bladder appear nonnal.

Generative Organs. The right testicle is soft, large and flattened.

There is a marked atrophy of the glandular tissue, but there is no
change in the epididymis. The left testicle has increased fluid in

the sac. It is large and the glandular tissue is normal. The right

seminal vesicle contains fluid, but the left seminal vesicle is empty.
The prostate appears normal.

The l}7uph glands of the abdomen show no enlargement or other

abnormality.

Muscular System. There is a marked dhninution of muscular
tissue throughout the body.

Skeleton. The vertebral column is normal and not invohed by
the tumor growth. The ribs flare out at the base.

Anatomical Diagnosis. Retroperitoneal, edematous fibro-lipo-

sarcoma; slight ascites; compression of both lungs, with hypostatic

edema of right lower lobe and left upper lobe; acute hypostatic and
aspiration pneumonia of the left lower lobe; upward dislocation of

heart; pressure atrophy of the left lobe of liver; occlusion of the left

common iliac vein by compression and adhesion; edema and varicose

veins of both lower extremities; early varicose ulcers of the right
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leg; chronic edema of the external genitals; tumor mass in the right

inguinal canal; fibrosis of the right testicle; recent laparotomy

wound; fibrocaseous right peribronchial lymph gland; enlargement

of the chest cavity; recent phlebotomy wound of the right elbow;

emaciation.

Histological Examination. The tissues outside the tumor showed

nothing of particular interest, corresponding in all respects to the

gross findings. No signs of metastatic growth or tumor cell emboli

were observed. The chief findings in the tumor itself were as follows

:

Histologically the tumor shows the same degree of variation that

^U'A^^Tdnr^^.
/^r^

X
Fig. 3.—Fatty portions of tumor, showing fat cells greatly distended witli tat,

in contrast with the completely exhausted condition of the normal fat deposits shown
in Fig. 6. In the stroma elements irregular and abnormally large nuclei ^vill be seen.

X 60.

it does to the naked eye. There are areas that seem to be composed
of pure fatty areolar tissue, but even in the parts that most closely

resemble a benign li})oma there is occasionally found in the inter-

stitial tissue a. large deeply staining and altogether abnormal

nucleus (Fig. 3). This is also true of the well-defined fibrous

capsule that surrounds all parts of the growth, even in the areas

where it is covering the most typical fat tissue. The more solid

fleshy portions of growth consist of a structure that in most respects

resembles an ordinary fibrosarcoma, but always more or less atypical

(Fig. 4). The edema of the intercellular substance and the tendenc>'

for the appearance of multinucleated cells and atypical cells, with
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Fig. 4.—Fibrosarcomatous tissue which makes up the bulk of the tumor. Note the

mimerous exceptionally large and irregular nuclei. X 110.
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Fig. 5.—Showing the edematous tumor tissue, and the multinucleated cells which
are conspicuous in this growth. X 110.
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single, large, irregular and often bizarre nuclei, are marked features

(Fig. 5). All possible transitions between the fat tissue and the

solid fibrosarcoma are seen. A large proportion of the turnor con-

sists of fat cells, with excessive amounts of fibrous tissue containing

varying numbers of abnormal cells.

It is to be noted that the fat cells are ahnost always fully distended

with fat, and do not present at all the appearance of fat tissue that

has given up its fat for metabolism. This is in marked contrast

with the structure of the normal fatty areolar tissues elsewhere in

the body, which show almost complete disappearance of the fat

deposit, to about as extreme a degree as is possible, as shown in

Fig. 6.

!>^

> „. \.--

.-:£&

^i' 'V-

_,

"*'
-.-'V''

i

:<•' •'-•i^
'^(^^i^-

Fig. 6.—Fatty areolar tissue about the adrenal. Illustrating the completely ex-
hausted state of the fat cells, which contain practically no fat whatever. Compare with
Fig. 3. showing the fatty tissue of the tumor magnified to the same degree. X 60.

The giant cells are extremely varied in their structure (Fig. 5),

The commonest form exhibits a small cluster of deeply staining

nuclei, ten to twenty of which appear in a single plane. Often these

nuclei a])i)ear at the periphery, resembling somewhat a Langhans
giant cell, but differing essentially in the exaggerated size of the

nuclei, their intense staining and the relatively large proportion

of the giant cell that they form. In some, however, the nuclei of

the giant cells are in the center, often with a greatly vesiculated

cytoplasm. Mitotic figures are not seen, but many nuclei give
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the impression of direct di\'ision. In some areas numerous small

round cells are present and also many cells with a small dark nucleus

and nearly homogeneous eosinophile cytoplasm.

The collagen fibers are weU developed and made conspicuous by

the edema of the tissue. Bloodvessels are usually well developed

and in places are extremely numerous, although, for the most part,

the degree of vascularity is not different from that of ordinary fat

tissue. There are but few polynuclear leukocytes. There are

considerable areas of the tumor where very few nuclei are seen

although large amounts of stroma substance remain. In the vicinity

of these areas there are usually few of the large atj-pical cells, and

the impression is created of a degeneration of the tumor tissue from

the lower blood supply. Nowhere is there found any material

resembling mucin in its basophilic properties. While sometimes

cells with branching processes occur, they do not have the typical

mucoid matrix about them, and hence they resemble the stellate

cells commonly seen in edematous fibrous tissues. These micro-

scopic observations agree with the absence of any appreciable

quantities of material behaving in solubility like mucin.

It is to be remarked that in this tmnor we have found no evidence

of mucin or so-called mjTiomatous tissue. The growth is essentially

a highly edematous fibro-lipo-sarcoma.

The microscopic difference between this tumor and tumors

properly designated as lipomamyxomatodes is very distinct, and

emphasized by comparison with sections from a tumor of the latter

t}-pe in om- collection. This specimen was brought to the laboratory

many years ago, with the statement that it was a lipoma which had

been removed from the right Scarpa's triangle of a woman, aged

forty years. It had been present for three years and had shown

rapid growth only in the two months preceding the operation.

The growth had a distinct capsule and was readily shelled out.

It resembled an ordinary lipoma in being lobulated and fatty, but

was much softer than a lipoma, very watery, with a slimy fluid

escaping from the cut surface, w^hich was extremely pale, with a

boiled-starch appearance. It was nearly spherical, approximately

15 X 13 X 10 cm.

Microscopically the tissue everywhere consists of an intimate

mingling of fat cells and myxoma cells, with an abundant mucoid

deposit possessing marked basophilic properties. There is an

absence of edematous connective tissue or of giant cells and other

sarcoma cell t\-pes. However we were informed that there was

rapid recurrence after the operation with early death.

Chemical Composition. Samples were taken from different

parts of the tumor tissue removed at autopsy, as nearly as possible

securing a fair average of the tumor as a whole, and these samples

were united and analyzed.

Extraction with Ca(0H)2 yielded but a trace of material precipi-
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tating on acidification with acetic acid, indicating the absence of

any considerable quantity of mucin.

The figures obtained are given in the following summary, togetlier

with the figures obtained by analyzing a topical old granulation

tissue, as existing in the so-called "castration tumors" in swine.

These great granulomas are quite common, apparently resulting

from a chronic infection of the operation wounds. Histologically

they consist for the most part of dense fibrous tissue, with few cells

and a scanty blood supply.

Fibro-liposarcomn. Granuloma.

Alcohol ether residue . . . 6.53 per cent. 15.84 per cent.

Alcohol ether extract (dried) . 2.94 " 2.28 "

Total solids 9.47 " 18.12 "

Water 90.53 " 81.88

ALCOHOL ETHER RESIDUE.

Total protein 069.

1

mgm. per gni. solids

Protein sulphur 6.5 mgm "

Protein phosphorus . . . 4.4 mgm. "

Total puriu nitrogen . . . J. 3 mgm. " 0.7

911.
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amounts of fat under conditions in which the normal fat depots

give up ahiiost their last molecule of fat.

Summary. There is reported the microscopic and chemical

examination of a retroperitoneal liposarcoma without myxomatous
elements, weighing sixty-nine pounds, being the largest solid tumor
of which we can find record. It illustrates the capacity of malignant

tumors to store up i)rotein and fat, despite extreme emaciation of

the host.

VASCULAR REACTIONS IN VASCULAR HYPERTENSION.^

By James P. O'Hare, M.D.,
BOSTON, MASSACHUSETTS.

(From the Mcdioal Clinic of the Peter Bent Brighani Hospital.)

A STARTLiNCi ol)ser^ation, made two years ago, was directly

responsible for the following study:

The patient was a woman, aged forty-eight years, with an

extremely high blood-pressure and a normal renal function, one of

those cases familiarly known as "vascular hypertension." Her
systolic pressure had just been found to be 270, when the patient

complained of rather severe cardiac pain. Nitroglycerin, gr. y^Tj^,

was gi^en for relief. Curiosity led me to watch its effect on the

blood-pressure. I was very much disturbed to find the pressure

falling rapidly until it reached 110. In the meantine the patient

had become very uncomfortable and was almost in collapse. An
intravenous injection of adrenalin restored the pressure as (luickly

as it had fallen, and the patient become more comfortable.

This observation was so amazing that I was stimulated to stud\

the reaction to nitroglycerin of the bloodvessels in this type of case.

(I should state, at this point, that the above observation was unique

on my part, none of its kind having since been made.) In the

course of the investigation on the effect of nitroglycerin it was
noted that during the preliminary period of our experiments, while

we were trying to establish a base line before gi^'ing the drug,

there was often a marked fall in pressure, due to rest and quiet.

If exciting noises occurred near the patient, however, the pressure

often rose to a surprising degree. The variations in pressure were

so marked that we were led to determine not only the effect of

nitroglycerin but also that of rest, excitement, exercise and afterward

adrenalin. These results were interesting and instructive enough

to warrant this report.

While some of the earlier experiments were, for obvious reasons,

1 Study Muide imdor a fiiaiit from the Proctor Fund of Harvard University.
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not done under standard conditions, the majority of those reported

were carried out in the following manner: The patient was placed

in bed in a quiet room for twenty to forty-five minutes. The
object of this was to put him at his ease. At the end of this pre-

liminary period the systolic and diastolic pressures and the pulse-

rate were noted at five-minute intervals. Usually these patients

established their base lines in thii-ty to forty-five minutes. Then I

endeavored to excite the patient by urging him to talk about some
disturbing subject. Generally his "high blood-pressure" (on which

most of these patients are terribly centered) or his irritability, or

some similar subject, was a sufficient excitation. It would, perhaps,

have been somewhat better to have some standard form of excit-

ation, such as that used by Meakins and Wilson in their study on
"Irritable Heart,"- but no such means seemed practical or neces-

sary. During the short two- or three-minute period of excitation,

readings were again made and then the patient was allowed to

become quiet again. After a sufficient time had elapsed to re-

establish the base lines the effect of exercise—usually lifting from a

reclining position to a sitting one ten times—or the effect of nitro-

glycerin under the tongue was tried. The adrenalin test was carried

out in a similar way on another day. The doses of the drugs are

given in the tables. Each observatiriu consumed from one and a

half to three or more hours on two days.

The first reaction to consider—the effect of quiet and rest

—

can be followed in Table I.

Here it can be seen that in the large proportion of the cases there

was a definite and marked fall in both systolic and diastolic pressures

during the preexcitation period. In a very few, however, there was
essentially no fall. In the systolic pressure the variations in the

curves ranged from to 46 mm., with an average of 21 mm. In the

diastolic the fall varied from to 18 mm., with an average of 10 mm.
'J'he time necessary to establish such falls varied markedly, as did

the degree of fall, both being largely dependent on the nervous

tension of the patient. The limits were from five to seventy minutes.

I presume that the following sequence of events took place in

these patients. In spite of the preliminary rest period many were

very nervous when the blood-pressure was first determined. As a

result the pressure rose above its previous undetermined level.

As the patient became accustomed to this maneuver the pressure

fell. That this was true is indicated by the fact that the second

and third readings were occasionally higher than the first. These

were followed by the usual fall.

The effect of excitement showed a greater change in the pressure

curves in the opposite direction. In every case there was a sharp

rise. This was generally greater than the corresponding fall in the

- Ik'ait, I91S, No. 1, vii, 17. In tliis study ;i (listol shot was used as a means of

excitation.
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preliminary period. The variations in the systohc pressures ranged

from 10 to 52 mm., with an average of 30 mm. The diastolic pres-

sures showed similar but less marked rises varying from 8 to 24 mm.,
with an average of 12 mm. In general, the rise was a very sharp

one, the height of pressure being reached at the first determination.

In some there was a rise at this reading, but the curve continued to

ascend, reaching its maximmn in ten to fifteen minutes.

TABLE I.—EFFECT OF REST AND EXCITEMENT IN VASCULAR
HYPERTENSION.
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plays a part, in the reaction. The results are of special interest,

however, in that they show how marked and how sudden a change

may take place in these hypertensive patients as a result of moderate

effort. A rise of 57 mm. in a normal patient is of much less signifi-

cance than in a patient who already has a high pressiu'e. (See Case

No. 6596.)

TABLE II.—EFFECT OF EXERCISE.
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Unless one can show a pennanent or at least a long-continued

lowering of pressure of a considerable degi'ee, one cannot rightfully

claim that any given therapeutic maneuver has been beneficial.

I have yet to see a fall in pressure resulting from any method of

treatment (except rest) that cannot be duplicated or exceeded by
those observations we have made on rest. By the latter means
one may reduce the pressure markedly, but, unfortunately, on the

resumption of effort it rises again. However, with care it need not

rise to its former level. After all, this is as much as we should

reasonably expect, except in the earliest cases.

Another thought arises out of this study. The extreme liability

of the vasomotor system in this type of case, as indicated by the

marked and sudden changes in pressure, makes us wonder what the

effect on the vessels must be. Will not these patients show earlier

and more marked sclerosis of the vessel walls?

TABLE III.—EFFECT OF NITROGLYCERIN.

Med
Xo.

11704
10664
6596
8976
9799
9767
7608
6877
9106
10962
7761

9767
8920
8880
11581

Blood- Primary
pressure rise in

at start. mm.

Primary
fall in
mm.
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were higher at this period instead of lower. Furthermore, these

rises were not always trifling, being over 20 mm. in several cases.

I am of the opinion that in these strikingly nervous people the

excitement produced by the nitroglycerin caused the primary rise.

I'he second surprise was in the comparati\'ely slight depressor

effect of the drug. The drop in pressure, either following the

primary rise or when there was no such rise, was comjjaratively

slight. I sa\' this in spite of the apparent contradiction in Table III.

If one notices those cases in which a consider;d)le fall took ])lace

after the nitroglycerin, he will see that, for the most part, it required

a very long time to reach this depth. I cannot help feeling that

much of this fall must be attributed to rest and quiet, otherwise,

it seems to me, we should obtain the greatest drop during the ])eriod

of vasodilatation, /. c, during the period of flushing, increased pulse

volume, etc.

Observations like these confirm our ideas about the uselessness

of nitroglycerin in hyjjertension. Formerly we discarded this drug

on the grounds that the depressor eft'ect was too transient to be of

value. These experiments of ours show that there is but little

reduction of pressure due to the drug and that there is often a

primary rise in pressure. Rest alone is far more effective.

TABLE IV.

—

effect OF ADRENALIN.
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causes a vasodilatation of many of the vessels. This can he seen

and felt. No doubt, too, in angina the relief comes from such a

vasodilatation, and yet there is a compensating or overcompensating

mechanism in this disease which maintains the pressure at a high

level in spite of the nitroglycerin.
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Our (lata is very meager consisting of only ten cases. This small

number is due to the fact that we became afraid to use the drug in

this type of case. The reaction was so striking and so nearly con-

stant that we feel it worth while to report our cases. In only one

case (No. 8846, Table IV) did w^e fail to get the typical reaction.

In this one case there was some doubt about the technic.
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solution of adrenalin was injected into the deltoid or biceps muscle.

Pressm*e readings, etc., were thereafter made every two minutes

for ten minutes, then every five minutes for one hour or more, and
then every ten minutes until the pressure came back to normal.
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Generally the pressure was not maintained at the high le\'el for

longer than a few minutes. It then fell, sometunes fairly abruptly

and sometimes more gradually. Occasionally there was a secondary
slight rise during the fall. The time required to reach the maximum
pressure and to reach the former level is indicated in Table IV.

Immediately after the injection of the drug the patient became pale
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A few of the cur\"es resemble more closely those reported hy
Goetsch in his hyperthjToid series, especially those with the second-

ary rise (Xos. 10664 and 6877, Table I\'). As a rule, however, our

cases showed a much more abrupt and higher rise than did those of

Goetsch. That these patients were cases of hyperthyroidism is

not at all credible. In fact, we have detemiined the basal metab-
olism on a few that seemed possibly thyrotoxic and found it to be

subnormal instead of raised.
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The second case (No. 6596) showed a similar alarming jump in

the sj-stolic pressure from 193 to 280 in one minute. She, too,

became very pale and frightened and had a tremendous sense of

constriction in the region of her heart.

Both of these patients felt they were going to die and I was much
alarmed. It was a great relief to see the pressure fall instead of

continuing to rise.

Cases like these made me unwilling to try this reaction further

in patients with a pressure over 190 mm. Consequently my series

is small. They should serve as a warning against indiscriminate

use of adrenalin intramuscularly.

The "adrenalin reactions" in hyperthyroidism, the effort syn-

drome and in vascular hypertension are interesting problems

requiring much more study. In the last group the worker must
realize that he is "playing with dynamite."

It is safe to conclude from these studies that:

1. The vasomotor system in vascular hypertension is extremely

labile and sensitive.

2. Mental and physical rest causes a marked fall in pressure.

3. Excitation causes a more marked abrupt rise.

4. Exercise usually causes a similar rise.

5. Nitroglycerin produces practically no fall in pressure and there

is often a primary rise following its absorption.

6. The vessels are especially sensitive to the intramuscular

injection of adrenalin, a marked rise in pressure taking place

immediately after its injection.

I gratefully acknowledge the assistance of Miss Elsa Griffin.

THE DANGERS OF ASCARIASIS.

By Bowman Corning Crowell, M.D.,
RIO DE JANEIRO, BRAZIL.

Animal parasites of the human host are today probably attract-

ing more attention than ever before, while with improved modern

methods new ones are being discovered, and, as the result of accumu-

lated knowledge, pathogenic properties are being ascribed to those

formerly considered harmless. The technic of the laboratory is

being employed in all its refinements to aid in diagnosis, and, on the

other hand, treatment of some forms of intestinal parasitism is

being carried out on a more scientific basis and on a larger scale than

could have been foreseen only a few years since. International

campaigns against parasites are now taken in a matter-of-fact way,

and the mention of their scope in all their vast inclusiveness excites

little more than passing admiration.
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Probably greater efforts have been expended against the hook-
worm, the malarial parasite and the entameba than against the

other animal parasites. But who ever gives a thought, other than
one of disgust, to the ascarisf And yet the wide territory covered
by the ascaris, the number of the population infested by it and the

harmful results attending its presence entitle it to more respect-

ful attention than is usually accorded it. In practically all places,

if not in all, in which examinations are made for parasitic infections

it is found that the ascaris is the parasite most frequently

encountered. It is also one of the worms that is most easy of recog-

nition, and for that reason very little difficulty attends the diagnosis.

Perhaps these facts have helped to distract the interest of the physi-

cian from this homely worm. The average physician who has had
any experience in tropical countries where the ascaris abounds will

say that the treatment of ascariasis is easy, which is probably true

in the vast majority of cases, and that its harmful effects are slight

anyway, which is decidedly not true. It is my opinion that the word
of the pathologist on this subject is heard only too infrequently,

and it is for this reason that I wish to put on record some of my
experiences with this worm as seen in the autopsy room during

several years in Manila. This experience has led me to look upon
the ascaris with more than the usual amount of respect and fear.

The pathologist and the medical man who follows his cases to their

ultimate diagnosis are better qualified to speak on this subject than

the pure parasitologist or the man who knows only mortality

statistics based upon clinical diagnosis alone. A simple examina-

tion of the hospital records of tropical countries will show what a

large number of cases are admitted to these hospitals for ascariasis

alone, aside from those in which ascariasis is found complicating

other diseases which are usually considered more serious. If this

be foUow^ed by an examination of the records of the associated

morgues, with their never-ending list of surprises, the case against

the ascaris will be strengthened. I regret not being able to give

accurate statistics on this subject, but I know that they would con-

vince even the most skeptical that this parasite has a very decided

economic importance as judged from the morbidity caused by it.

As the worm is a large one and easy of recognition, much atten-

tion was paid to it by the earlier workers on this subject, and some
of the older books on parasitology give a better idea of the impor-

tance of this worm than one would acquire from a perusal of some
of the more modern works. The average medical student at present

is therefore sent out into practice with an erroneous idea concerning

the importance of this disease. Fortunately, attention has recently

been again directed to this worm through the w'ork which is being

done on the method of transmission of the parasite, and it therefore

seems an opportune time to once again draw attention to the harm
attending infestation by it.
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P'antham, Stephens and Theobald,' in then- recent book, Animal
Parasites of Man, and Blanchard,- in his Zoolof/ie incdicale of thirty

years ago, give excellent ideas on the pathology of ascariasis, and
frequent references will be made to these works.

Prea'alence of the Parasite Geographically and in Man.
Documentary evidence will not be given here to bear out the state-

ment that the ascaris is more widely distributed from the geographi-

cal standpoint and infests a larger number of people than any other

known intestinal parasite. Text-books, monographs, hospital and
morbidity records all agree upon this point and place it beyond all

possibility of dispute.

My personal experiences with ascariasis were chiefly gained in

the Philippine Islands, and I shall quote a few statistics from there to

show its incidence. Willets,-^ in 1911, found ()2.o per cent, of 4278
persons infested with ascaris as compared with 54..'57 per cent, with

hookworm, and in a grand total of 19,o02 examinations compiled

by the same author in the Philippines, iW.'M'} per cent, had ascaris

and o0.o7 })er cent, had hookworm. In some of the series from which
these statistics were compiled the percentage of ascaris infestations

was as high as S3. In oOO consecutive autopsies on cases the major-

ity of which came from a hospital in which routine treatment for

intestinal parasites was practised, Crowell and Hammack* found
41.2 per cent, with ascaris as compared with 16.6 with hookworm.
In other i)laees the incidence of the ascaris runs up to almost KM)

per cent.

The ascaris, unlike many other parasites, does not confine itself

to the tropics, but is found in all climates and in all latitudes.

Pathological Effects of the Ascaris. The pathological

effects of the ascaris are numerous, l)ut are susceptible of classifi-

cation.

I. Mechanical eft'ects are prominent and certain from the ascaris:

these may be exerted when the worm is in the intestine or in the

course of its migrations.

II. As a carrier of infection the wonn is also of importance in its

migrations. Whether through its eggs it may prove a source of

transmitting infection is not yet provefl.

III. The larvjc cause a bronchopneumonia in experimental

animals, and it is not improbable that they may <lo so in some cases

in infants.

IV. The presence of a harmful toxic substance is a source of danger

and reflex nervous symptoms due either to mechanical or toxic

irritation are also frec(uently encountered. These phenomena will

now be dealt with in more detail.

1 Aninuil Piirasitos of Man, 191G, John Bale, Sons & Danielsson, Ltd., Londoti.
- Traito do Zoolosie in^'dicale, 1889, .1. B. Bailli^re ot Fils, Paris.
' Philadolphia Jour. Sc, Soc B, lOU, vi, 77.
<

11)1(1., I'JLi, viii, ir)7.
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I. Mechanical Effects of the Presence of the Ascaris.

1. In the Infesfine. Large numbers of the worms may be present

in the intestine; one individual has l)eeu reported to have evacuated

as man}' as 600 worms in one day and other large numbers are fre-

quently reported. Fauconneau-Dufresne is quoted by Blanchard

as having published a case in which a boy, aged twelve years,

evacuated more than 5000 worms in less than three \ears, the

majority by ^omiting; GOO were evacuated in one day only!

In our autopsy experience as many as 200 were found in the intes-

tine of one child, and numbers from 50 to 75 were so frequent as to

occasion no surprise. Such masses of these worms may cause not

only constipation but absolute obstruction. Fantham, Stephens

and Theobald credit cases of ileus to Mosler and Peiper, Raie,

Rehberg, Rocheblave, Leichtenstern, Huber and Wilms.

The collection of large coils of the worms in the sigmoid flexure

of the colon may cause palpable, firm masses in the left abdominal

quadrant, which have led to the clinical diagnosis of true tumor of

the intestine. This is a frequent source of error to newly arrived

j)hysicians in the tropics, and I have seen an abdomen opened under

this false diagnosis. \'ermifuges have caused many a prospective

operation for suspected abdominal tumors t(j be indefinitely post-

poned.

The question as to whether the (i.sraris actually may perforate

the intact wall of the intestine or stomach is still open. Certainly

the worm is often found in the peritoneal ca\"ity at autopsy. Some
authors quoted by Blanchard attributed this wholly to the parasites,

whether they produce the perforations or determine foci of gangrene.

Others maintain that the perforations occur independently of the

worms, and that they simply use an exit which the\' find available;

and still others maintain that the worm is capable of passing through

the intestinal membrane by simply separating the fibers; its passage

completed these fibers come together again, owing to their elasticity

and contractility, and all trace of the perforation disappears.

Blanchard collected a total of 81 cases in which the a.srarh' had
passed out through the body wall, especially at the umbilicus and

groin. Davaine points out that these exits of the ascari.s- are more
frequent at the umbilicus in children and at the groin iji adults,

corresponding to the frequency of hernia at the two places. They
have also been reported as having been passed through the urethra

with the urine, and here it may be supposed there was fistulous

connection between the bladder and the intestine.

Other wanderings of the worm have been described in which it

would seem that the worm had passed through tissues. It seems

probable that exact anatomical investigations would increase the

number of cases in which it would be found that these cases are

explicable on the basis of fistulous openings in the tissues through

which the worms may pass. These fistulas may remain patent or
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close after the passage of the worms. The predilection that these

worms have for passing into small orifices is well known and fre-

quently emphasized. Thus, Clason^ records that in the case of an

idiot whose custom it was to swallow glass beads the ascarides

showed a predilection for sticking in the beads and were passed in

the feces. Blanchard refers to the fact of the worms engaging

themselves in the holes of buttons that have been inadvertently

swallowed, and says that certain authors have even proposed objects

of this kind as worm snares. This habit of the worms was exempli-

fied on one of our cases in which a full-grown ascaris had penetrated

through the tunnel in the submucosa, connecting two adjacent

tuberculous ulcers of the colon, and was found protruding from both

ulcers and doubled on itself so as to form a knot.

I have seen the ascaris in the peritoneum at autopsy many times

after cases of rupture of the intestine, and in some cases when there

was a postmortem digestion of the stomach, which made an easy

exit possible. More interesting are the cases of perforative appen-

dicitis or diverticulitis through which the worm has passed to the

peritoneum. Several cases of perforation of the appendix occurred

in our autopsy service in which ascarides were present in the peri-

toneum. It is natural to suppose that they had passed out through

the opening in the appendix, but this does not indicate that they

were the cause of the appendicitis. I have notes of four appendices

removed surgically which contained the ascaris, and in none of these

was there evidence of severe disease in the appendix. These cases

are as follows

:

A Filipino woman, aged thirty-two years, had the appendix

removed incidental to the removal of a large multilocular cyst of

the ovary. The appendix contained an ascaris but showed no

pathological change. A similar case was seen by me in New York
ten years ago.

A Filipino woman, aged twenty-seven years, had the appendix

removed incidentally to a cholecystectomy; it contained an ascaris,

and slight atrophy of the mucosa was present.

A Filipino woman, aged forty years, had the appendix removed
under the diagnosis of chronic appendicitis; its lumen contained a

portion of an ascaris and two trichurides; slight catarrhal changes

only were present.

An American child, aged seven years, had the appendix removed
under the diagnosis of acute appendicitis. The appendix measured

7.5 cm. in length and about 7 mm. in diameter; the superficial blood-

vessels were markedly congested and the lumen contained an ascaris.

Microscopically there was seen only a slight atrophy of the mucosa.

In the latter 2 cases, and in other similar ones that I have seen,

it is probable that the appendicular symptoms would have been

' Quoted by Fantham, Stephens and Theobald.
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transitory. The reason for my mentioning these cases is to empha-
size that the presence of the ascaris in the appendix does not neces-

sarily lead to severe changes in the appendix, and also that s^^mptoms
simulating appendicitis may be caused by their presence. It is,

however, probable that the pain is the most prominent symptom
and that a temperature record with a blood count and examination
of the feces might clear up the diagnosis. Another case illustrating

another point in this connection will be reported.

A male Filipino of four and a half years was autopsied seven and
a half hours after death. The abdominal cavity contained about
50 c.c. of thick, greenish, creamy pus and the coils of intestine were
matted to one another by delicate fibrinous adhesions. The coils

of the small intestine were much dilated and the serosa was pale

except in the areas covered by the fibrin. Lying free on a coil of the

small intestine next to the anterior abdominal wall to the left of the

umbilicus was a small ascaris. Other ascarides were found enmeshed
in the adhesions, especially in the region behind the transverse colon

and over the region of the left kidney. There were in all eight

living ascarides found free in the peritoneal cavity. Over the region

of the left kidney one coil of intestine presented a diverticulum

which had perforated. This was situated in the ileum at a point

30 cm. from the ileocecal valve, and originated from the lateral

aspect of the intestinal wall nearer to the mesenteric attachment
than to the opposite side. At its tip were two small perforations

covered with fibrin. It is not necessary to suppose that the perfora-

tions were caused by the ascaris, but it is very easy to imagine that

they might have determined a perforation in an inflamed divertic-

ulum, and it is certainly true that their passage from the divertic-

ulum prevented the circumscribing of the inflammatory phenomena
by the usual process.

I have had several cases in which the ascaris had actively opened
up a repaired wound of the intestine, thus determining a fatal

peritonitis. This emphasizes the importance of the routine exami-

nation of the feces and the use of vermifuges if ascaris is found in

all cases of abdominal operations of choice. It is unfortunate that

this is a precaution often omitted even when ascaris is known to

abound. Of course there are cases in which vennifuges are contra-

indicated and cases in which operation is urgent. In these cases

precautions appropriate to the individual case should be taken. I

will here report one case that I have had among others illustrating

this danger.

No. 5695. A male Filipino, aged thirty-seven years, received a
severe blow on the abdomen from a "push-cart." He was taken at

once to hospital, where intestinal rupture was found and repaired

by end-to-end anastomosis. Death ensued eight days after opera-

tion and autopsy was performed six hours after death. The follow-

ing extract is made from the autopsy protocol

;
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On the abdomen, at the margin of the right rectus muscle, between

the umbiHcus and pubis, is a long surgical incision enclosed by

sutures. From the lower end of this there protrudes a gauze and

rubber drain. On removing the sutures the margins of the skin are

easily pulled apart, and on separating these margins the sul)cu-

taneous tissues are found to be necrotic and bathed in foul-smelling

pus. The sutures below the skin have separated and a loop of intes-

tine presents in the abdominal wound, forming its base. This loop

of intestine is intimately adherent to the anterior abdominal w'all

by fibrin. On opening into the abdominal cavit>' the entire left

side of the abdomen is found free from exudate. On the right side

the loops of small intestine are adherent to the anterior abdominal

wall and to one another. The intestine in the upper part of the

abdomen is markedly dilated. A loop of small intestine is present

in the middle of the right side of the abtlomen, with its surfaces

closely adherent to one another. On separating these adhesions an

opening in the intestine is found which had been closed by sutures.

From this opening fecal matter pours and two dead ascarides lie

on the mesenter\' adjacent to this opening. The great omentum is

pulled downward and to the right, and is adherent by fibrin over the

matted intestine. On loosening the loops of the intestine and cecum

from the right abdominal wall there is found a large collection of })us

which fills the lower right quadrant of the abdomen and extends

into the pelvis. Between the middle ])ortion of the ascending colon

and the right abdominal wall there is found a dead ascaris lying on

the mesentery just behind where the duodenum pierces the mesen-

tery. In both of these places fibrin is piled up from the peritoneum

about the ascaridcs, almost enclosing them, so that when the worms

are removed the groove of fibrin on the peritoneum remains. On
separating all the adhesions of the intestine and mesentery an<^l

removing them it is found that the intestine is dilated down to

within about half a meter of the cecum, and below this it is collapsed.

The opening in the intestine is at a point 2h meters from the i)ylorus.

Here an end-to-end anastomosis has been performed, but the mar-

gins were separated. In the upper intestine brown, watery fluid is

present and about a dozen ascaridc.s. In the collapsed lower intestine

there is abundant, dry, sticky feces and some trichurides are found

in the cecum.

Interest attaches to the presence of the ascaridc.s in the peritoneum

and the reaction of the peritoneum to their presence as has been

descril)ed above. At the time of ojjeration fecxil matter was present

in the abdomen and the peritoneum was thoroughly flushed with

salt solution. It is a question whether the chwuridcs entered the

abdomen before or after operation. The absolute localization of the

extensive i)eritonitis to the right side of the abdomen is also of

interest, as is the i)oint of rupture of the intestine. It is extremely

probable that the peritoneum was thoroughly cleaned at the opera-
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tioii and that subsequently the a^'caridcs had forced their way
between the sutures, thus causing the fatal peritonitis. The reac-

tion of the peritoneiun about the worms pro\-es that this was not a

case of })ostnu)rteni niifijration. Microscopically ova of (i.sraris' were
abundant in the peritoneal exudate.

2. Outside of the Intestine. When, at autopsy, the ascaris is

found outside of the intestine there is frequently some difficulty

in determining whether the migration occurred before or after death.

Unless there is some clinical evidence before death of the ascaris

being outside of the intestine I have made it a rule to consider the

migration to have occurred after death, except in those cases in

which there is evidence of reaction to the presence of the worm or

when the worm is in such a condition or position that it obviously

could not ha^'e attained after death. For instance, in the case just

reported there was no doubt that the migration was antemortem on
account of the piling up of the fibrin about the individual worms.
The presence of the ascaris in the larynx or trachea after death has

not been accepted by me as evidence of the cause of death unless

other evidences such as those caused by asphyxia were also present.

At times dead worms are found in the bile ducts or in other positions

when the short period elapsing between the death of the patient

and the autopsy has rendered obvious the antemortem occurrence

of the migration. Such considerations are of great value in leading

to correct interpretations of the autopsy findings.

Migration to the Bile Channels and Liver. Migration of the

ascaris into the common bile duct and thence into the gall-bladder

or into the intrahepatic bile ducts is a frequent occurrence, and must
be much more frequent than is indicated by the reported cases, as

the diagnosis is made only at operation or at autopsy. One of several

worms may pass through the papilla of ^^^ter in this way, and may
cause occlusion, followed by icterus, with the symptoms of colic,

or may lead to the development of a cholangitis and later abscesses

of the liver. Thus the action of the worms in the bile ducts may be
either purely mechanical or they may serve as carriers of infection

into the liver. Leer'' says that ascarides are the second most frequent

cause of li\-er abscess. Vierordt^ states that mature females can
penetrate into the liver and there deposit eggs, and that such eggs

appear occasionally to undergo segmentation. The worms may be
found in the ducts alive or dead, and may show constrictions about
the body when they have become strangulated by pressure.

After the death of the worms in the bile ducts the\' become
macerated and flattened, stained w^ith bile, and may become
encrusted with bile pigments, as is shown in cases 3422, 2387, 2524,

3192, 3905. (See below.)

« British Med. Jour., 191G.
^ Volkmann's Samml. kliu. Vortr., No. 37.5.
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The abscesses in the liver are usually multiple and the pus within

them very foul. They may perforate in any direction and the worms
may be evacuated through the opening formed. Communication
of the abscesses with the bile ducts is usuall}- readily recognizable

on account of the dilatation of the ducts caused by the passage of

the worms. If the abscesses be seated near the periphery of the

liver adhesions may form between the liver and the adjacent tissues.

In Case 1007 a subdiaphragmatic abscess had formed and the base

of the right lung was adherent to the diaphragm, with a localized

empyema. Lebert is quoted by Blanchard as having seen a liver

abscess extend through the diaphragm and lung and evacuate itself

through the bronchi, as sometimes occiu's in cases of hepatic ame-
biasis. It is to be remembered that ascarides may migrate into the

ducts of a liver which is the seat of abscesses from other causes.

In one of our cases to be reported (4424) there were three large

fiscarides in the hepatic ducts, the largest of which extended to the

surface of the right lobe of the liver. The common duct was dis-

tended and practically occluded by the folded bodies of two full-

grown ascarides, and one protruded from the papilla of Vater.

There was thrombosis of the splenic vein along the pancreas and an

acute hemorrhagic pancreatitis, with fat necrosis, without the pres-

ence of a worm in the pancreatic duct. It can only be a matter of

conjecture in this case whether the pressure of the hilus of the liver

from the worms in the ducts led to the venous thrombosis to which

the pancreatitis was secondary or whether the pancreatitis resulted

from the occlusion of the opening of the pancreatic duct into the

common duct, and the thrombosis was a sequel to this.

Reports of some of our cases of migration into the bile passages

follow

:

CASES OF ASCARI8 IN BILE DUCTS AND LIVER.

5684. Ascarides in intestine, stomach, esophagus, bile ducts and

liver; probable asphyxia from ascaris; icterus.

A little flaxen-haired American-Filipino "mestizo" of four years

was known to have ascarides and had undergone home treatment.

One morning about a week after treatment had ceased he was taken

suddenly with jaundice and sweating, both of which became intense.

Within five hours he was in hospital and not apparently in a very

serious condition; he was put into bed and the father left him to

find the ph^'sician. T'pon the father's return with the physician

within five minutes the child was found dead. Autopsy was per-

formed within two hours of death. There was no evidence of status

lymphaticus. The skin had a decided icteric color. The blood was
dark and not coagulated; the lungs were distended and there was

a frothy fluid in the bronchi, trachea and larynx. The larynx was
edematous. There were small epicardial and pleural hemorrhages.

The duodenum was distended with numerous ascarides, which
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formed a compact mass throughout its entire lengtli. and there were

numerous ascnridfs in the jejunum. The bile ducts were distended

with fi\e large ascarides, which extended into both hepatic ducts,

obstructing the flow of bile. These living ascarides extended nearh"

to the surface of the liver. There were numerous ascarides in the

stomach and six large ones in the esophagus. The only lesion found

in the other viscera was congestion.

Fig. 1.—-Ascaris tunnelling between two tuberculous ulcers of colon.

There appear to be two possible explanations of the sudden death

in this case: (1) Reflex nervous phenomena from intestinal and
biliary ascariasis, or (2) what seems more probable, asphyxia from

ascarides in the upper respiratory tract. It is true that there were

no ascarides found in the respiratory tract at autopsy, but the

esophagus was filled with them, the larynx was edematous and there

were other signs of asphyxia as noted above.

4424. Ascarides in stomach, hepatic and common bile ducts;

hemorrhagic pancreatitis; thrombosis of splenic vein; fat necrosis.

Female, Filipino, aged thirty years. Duration of illness, two
days. Xo jaundice; 100 c.c. of blood-tinged fluid in peritoneum.

Very abundant extravasation of blood, behind the peritoneum, in

pancreas and lesser peritoneal sac. Liver weighs 1255 grams and is

of normal size. The hepatic duct contains three large ascarides, the

largest of which extends to the surface of the right lobe of the liver.

The common bile duct is distended and practically occluded by the

folded bodies of two full-grown ascarides, and one protrudes from the

papilla of Vater into the duodenum. The gall-bladder is consider-

ably distended and contains brick-red, thin bile.

The pancreas lies in its normal position and is surrounded by a

very hemorrhagic serous membrane. The pancreatic duct is free
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and opens into the eonunon bile duct, about ") mm. above the papilla.

The accessory duct is not seen. The splenic vein runnin<>; alono; the

pancreas contains a long thrombus, which is adherent to the poste-

rior wall of the xc'ui and seems to extend into the })ranches of the

splenic vein leadinu; into the substance of the pancreas. The body

and tail of the pancreas are dark red, considerably softened and

somewhat friable. The cut surface shows bright purple to dark red

soft lobules which are separated by dark red septa. In some areas

the lobules are yellowish, very soft, with intensely hemorrhagic

zones surrounding them. The head of the pancreas is firm, pale and

its cut surface shows light, yellowish, clearly outlined, firm lobules.

On the surface of the capsule are seen a few grayish-white to

yellowish-white, flat, pin-head-sized areas, which are also seen on

the surface of the mesentery and omentum. Three large ascarides

in the stomach.

Fin. 2.—Livinj]!: and dead asoaridos in iiitialiopatic liile ducts, Ihor and fiall-Maddor.

?A22. A.sea rides in bile ducts, stomach and intestine; multiple

abscesses of the liver.

Female, Filipino, aged five years. 1 )uration of illness, one month.

Autopsy performed nine and a half hours after death. Death from

j)ulmonary tuberculosis.

'J'he liver is slightl\- enlargecl. The greater part of the surface is

smooth and yellow. The right anterolateral margin is reddened and

firmc^r than the adjacent tissue for a distance of o or 4 cm. from the

edge. On the anterior surface within this area are two .small eleva-

tions, each about 1 .5 cm. in diameter, which are yellow and fluctuat-

ing. Scattered over the remainder of the superior surface are a few,

small, reddish, non-elevated areas which are softer than the sur-
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rounding tissue. The greater part of the left lobe is reddened and
increased in consistence. On the inferior surface, near the tip, is a

small, soft, yellow elevation, and extending from this toward the

hilum of tilie organ is an elevated, mottled, yellowish-red ridge.

On the superior surface is another small, yellow elevation to which a

little fibrin is adherent.

Fig. 3.—Liver abscesses resultiug from ascarides in bile ducts.

On opening the duodenum about two-thirds of a long ascaris is

seen projecting from the orifice of the common bile duct. The
orifice is closed by the worm, but the duct abo^'e it is markedly
dilated and contains parts of other ascaridcs which extend up into

the liver. The mucosa of the duct is smooth but reddened. Both
the right and left branches of the hepatic duct are dilated and filled

with ascaridcs, those in the left branch causing the ridge seen on
the surface of the left lobe.

The yellow areas on the surface overlie small abscess cavities

which connect with the bile ducts, but are closed, or partially closed,

by ascaridcs. The parenchyma in the reddened areas surrounding

the abscesses and dilated bile ducts is moist and friable; elsewhere

it is soft, yellow and greasy.

The worms are not confined to the main branches, but extend into
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the smaller ducts and into the abscesses. The total number of para-

sites present is between fifteen and twenty, it being impossible to

count them without removing them from the liver. The majority

of the worms are well preserved and apparently alive, though

motionless; but on both the right and left side are found one or two

which are dead, macerated and bile-stained. The largest measures

about 18 cm. in length.

The cystic duct is slightly dilated. The gall-bladder is not

enlarged and contains turbid, light green bile. Its mucosa is bile-

stained and not reddened. Three ascarides in stomach and seventy-

eight in intestine.

2387. Ascarides in bile ducts; cholelithiasis; cholangitis; chole-

cystitis; abscesses of liver.

Male, Filipino, aged forty years. Duration of illness, two days.

Autopsy performed seventeen hours after death.

The gall-bladder is enormously distended, projects about 5 cm.

beyond the costal margin and measures in its distended state about

10 cm. in its lateral diameter. On palpation of the common duct a

firm mass is felt in its lower portion. On opening up the common
duct an opening is found in the duodenum, which is considerably

larger than the normal opening of the duct, and on closer examina-

tion the true orifice is found about 1.5 <jm. from this, the first open-

ing representing a fistula. About 1 cm. back of this fistulous open-

ing are two brownish stones, one large (1.2 cm.) and the other small;

these have not entirely obstructed the duct, however, since bile

could be pressed from the gall-bladder before the duct was opened.

Just back of these stones lies a brownish, coiled-up mass which is

found to be an extremely long ascaris, which is flattened and covered

with deposits of bile pigment. The mucosa of the duct at the point

where the stones lay is hyperemic and shows two or three small

greenish-colored, shallow ulcers; back of this point it is markedly

dilated as is the hepatic duct and its branches. No other stones are

found except a small one in a branch of the hepatic duct. The gall-

bladder contains a thin, rather sticky fluid, which is fairly clear but

contains occasional yellowish or brownish particles. The mucosa

of the gall-bladder is intensely hyperemic, and scattered over it are

numerous shallow ulcers, which are stained a deep green color, so

that at first they seem to be small patches of membrane.

The liver is large; on the surface are seen several yellowish dots,

most numerous on the left lobe. On section of the right lobe the

ducts are seen to be greatly dilated and in one of them, and appar-

ently attached to its wall, lies an ascaris; the worm is in a good

state of preservation, though apparently dead at this time; near it

in the duct is another worm. Scattered here and there through the

liver substance are small, yellowish areas, 2 to 4 nnn. in diameter,

and in the vicinity of many of these there is evidently an increase of

connective tissue; these areas are infrequent in the right lobe, but
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on section of the left lobe are found more often. The remaining
liver pa^ench^^Ila is reddish brown and rather friable. Xo ascarides

were found in the intestine or stomach.

2524. Ascarides in bile ducts, gall-bladder and intestine; abscesses

of liver.

Male, Filipino, aged five years. Autopsy two hours after death.

Died of tuberculosis.

The liver, about normal in size, is firm and of a yellowish color.

On the diaphragmatic surface are seen four well-defined abscesses

of a yellowish-green color, averaging about 1 cm. in diameter,

fluctuating on pressure. On the inferior surface of the right lobe is

a linear abscess about 2 cm. long and 0.5 cm. wide, of a greenish

color. None of these abscesses has penetrated the capsule. The
organ cuts with decreased resistance ; the cut surface is yellowish and
dry. The lobulations are not distinct. The abscess cavities are

well defined and apparently communicate with the larger bile

passages, which contain living and much disintegrated dead ascarides.

The liver weighs 575 grams.

The gall-bladder is much distended with green bile and contains

two large living ascarides. The mucosa shows no gross change.

Many ascarides in intestine.

2797. Ascarides in bile ducts, small intestine and stomach;

abscesses of liver.

Male, Filipino, aged one ^ear and seven months. Interval between

autopsy and death unknown. Died of i\siatic cholera.

The left lobe of the liver looks red and inflamed. Upon section

this portion is found to contain a dead ascaris within a bile duct,

which is dilated and contains a small amount of yellow fluid. Around
this duct are seen many small pale areas, irregular in outline, about

1 to 5 mm. in diameter; some are larger. These areas are soft and
structureless in the centers. Around the periphery the liver tissue

is red and swollen. There is another ascaris, which is alive in a

branch of the hepatic duct. The surface of the liver is smooth.

The organ is soft. It presents a dull, gray, mottled appearance.

Many ascarides are present in the small intestine and stomach.

1007. Ascarides in bile ducts, liver, intestine, stomach and
esophagus ; abscesses of liver.

Male, Filipino, aged five years. Duration of illness, one month.
Autopsy performed on day of death.

Multiple abscesses in liver up to 4 cm. in diameter. One large

abscess on dome of right lobe, its upper wall formed by the dia-

phragm. Abscesses contain greenish, foul-smelling pus and ascarides.

Common bile duct, hepatic duct and intrahepatic bile ducts and
abscesses filled with ascarides. General suppurative peritonitis

apparently originated from the subdiaphragmatic abscess. Base

of the right lung was adherent to the diaphragm and there is here

localized empyema and gangrene of the lung. Gall-bladder free.

Ascarides also present in ileum, cecum, stomach and esophagus.
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1929. Asvarides in bile ducts, stomach and intestine; liuctuating

projections on the surface of the liver. Case of sudden death in a

subject of status lymphaticus.

Male, Filipino, aged five years. Duration of illness, thirty minutes.

Autopsy performed the day after death.

Liver weighs 720 grams. Common bile duct, hei)atic and intra-

hepatic ducts are much dilated and contain numerous a.sea rides.

These extend from hilum to capsule. Fluctuating projections on
the surface of the liver, but no actual abscesses described. Ten to

twelve ascarldcH in stomach and numerous in intestine. Base of right

lung adherent to diaphragm.

3192. Ascarides in bile duct, i)ancreatic duct and intestine; bile

duct dilated.

Male, Filipino, aged forty-two years. Duration of illness, two
days. Autopsy performed sixteen hours after death. Died from

trans\'erse myelitis and fracture of the seventh cervical ^•ertebra.

In the hepatic and common duct is found a dead ascaris folded

on itself; one end of it macerated and bile-stained. The bile duct

is slightly dilated, but otherwise is apparently normal. A large

(i.scaris has penetrated the i>ancreatic duct to a depth of about S

cm., the worm jn-ojecting into the duodenum. The worm is still

living. Xo lesions of the pancreas are made out. A few (usrarides

are present in the intestine.

3903. ^i,s'carid(',s in bile ducts and intestine; abscesses of liver

and pancreas; cholelithiasis; icterus; hemorrhages.

]\Iale, Filipino, aged seventeen years. Duration of ilness, four

days. Autopsy performed twelve hours after death.

Jaundice is present. There is hemorrhage into the peritoneal sac

without recognizable source of origin. There is also abundant,

altered blood in the intestine, stomach, mouth and nose, which may
have originated from the necrotic ampulla of \'ater. Fxtensi^e

hemorrhages are present in the retroperitoneal tissues, about the

kidneys, in the pelvis, in the subserous coat of the jejunum and in

the subjjleural tissues. The liver is enlarged and weighs IGGl

grams. It shows many small abscesses from '.] to S mm. in diameter,

containing green pus. The common bile duct is 4.5 cm. in circum-

ference and contains nine greenish black facetted smooth stones.

Four dead and decomposed ascarides are found in the ct)mmon and
hepatic ducts and their branches. There is also much pus in the

pancreas, especially near its tail. Its ducts are dilated but do not

contain l)ile. The gall-bladder is dilated and contains dark green

bile. There are forty-two living ascarides in the intestine.

3579. Ascarides in bile ducts, gall-bladder and intestine; possible

postmortem migration.

Female, Filipino, aged five years. Duration of illness, fourteen

days. Autopsy performed eighteen hours after death. Died of

Asiatic cholera,
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Liver is about iioriual in size. Located in the ri<;]it hepatic duct,

entering into the substance of the Hver for a (hstance of about 4

cm., there is an asran'.?. This ascaris' is curled upon itseh' in the

hilus of the Hver and the other half enters into the left main hepatic

duct for a distance of about 2 or 3 cm. Located in the gall-bladdei"

and common bile duct there is an ascari.s. The gall-bladder con-

tains, besides the ascari.s, a small amount of thin, turbid, greenish

bile. " Ascarides are present" in the intestine.

2896. Ascaris in cystic duct; dilatation of gall-bladder.

Male, Filipino, aged four years and one month. Autopsy per-

formed nine hours after death. Died of acute malaria.

Gall-bladder is distended, forming a large, sausage-shaped,

cystic mass, with thin wall. It contains some golden yellow, very
thin bile. A living ascaris is present in the cystic duct, its head
extending up into the gall-bladder, and its tail is just at the point

of junction of the cystic and common ducts. The common duct is

not dilated. Xo mention is made of other ascarides in the intestine.

Migration to the Pancreas. Worms may pass into the duct
of Wirsung and determine either the formation of abscesses or the

development of an acute hemorrhagic pancreatitis. It also seems
probable that the ascaris in the common bile duct may so block it

as to lead to the development of an acute hemorrhagic pancreatitis

without the entrance of the worm into the duct of Wirsung.

CASES OF ASCARIS IN PANCREAS.

Cases 4424 and o905 have been already described along with the

cases of ascaris in the bile ducts and liver.

4582. Ascarides in pancreatic duct and intestine.

Female, Filipino, aged forty years. Duration of illness, one year.

Autopsy performed sixteen hours after death. Died of tuberculous

pneumonia.

The only pertinent note is that an ascaris was found in the pan-
creatic duct and there is a slight hemorrhagic area at the tail of that

organ. Numerous ascarides in the intestine.

2478. Ascaris in pancreatic duct and intestine; probable post-

morten migration.

Female, Pllipino, aged seventeen years. Duration of illness,

thirteen days. Autopsy performed sixteen hours after death. Death
from acute endocarditis and myocarditis.

The only pertinent note is that the pancreas shows a large ascaris

well engaged in the duct of Wirsung. Pancreas shows no change.

Few ascarides in the intestine.

Migrations of the Ascaris to Other Parts. The migration

of the ascaris to the stomach and esophagus and thence to expulsion

through the mouth or nose is extremely frequent. If fistulous

tracts are encountered en route the worm may reach unusual places.
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it may also pass into the accessory nasal sinuses, antrum of High-
more, lacrimal duct. Eustachian tube and external ear or into the

larynx and trachea. In one of our cases a live ascaris was found in

the middle ear of a child after death.

Passage of the worm into the larynx may cause suffocation,

and numerous cases are quoted by the authors already referred to

in which removal of the worm from the larynx or trachea had led

to the disappearance of alarming symptoms. The precaution has

already been suggested of hesitating to ascribe harmful effects to

the presence of ascarides found in the respiratory passages after

death unless signs of death by asphyxia are present.

Case 5GS4 described above illustrates the effects of ascaris in the

respiratory passages.

II. The Ascaris a Carrier of Infection in its MifiRATioNs.

This subject needs only to be appreciated. The way in which infec-

tion has been carried to the peritoneum, liver, gall-bladder and
pancreas, giving rise to suppurative inflammation in these places,

has already been exemplified in the above cases and constitutes one
of the serious dangers of ascariasis.

III. Bronchopneumonia in the Course of Ascaris Infection.

Stewart^ and Ransom and Foster,^ in their studies on the life history

of ascaris in experimental animals, ha^ e found that a bronchopneu-
monia may develop and may prove fatal, if the infection is massive,

from the presence of the larvae in the lungs of these animals (pig,

rat, mouse and guinea-pig). In a case of human experimental infec-

tion, Lutz^" recorded the occurrence of a severe bronchopneumonia in

the subject of the experiment during the incubation period. From
this it seems not improbable that some, at least, of the cases of

bronchopneumonia in infants and children may be due to the

presence of the larvae in the lunge, and thus constitute a hitherto

unsuspected danger of ascaris infestation.

IV. Toxic and Reflex Nervous Symptoms from Ascaris.

In the present state of our knowledge it is difficult to speak with any
degree of accuracy upon this important and interesting phase of

ascariasis. I have grouped together the toxic and reflex nervous

effects for purposes of discussion because of their frequent associa-

tion and the practical difficulty in distinguishing between them.

It is probably true that the number of cases of ascariasis which come
under this head is immeasurably greater than those which come into

the hands of the pathologist, which have been described above.

Clinical histories and the therapeutic effects of vermifuges unite

to incriminate the ascaris as the cause of almost all sorts of toxic and
nervous phenomena. Fevers, nausea, flatulence, abdominal pains,

convulsions, tetany, symptoms of chorea, hysteria and epilepsy,

8 British Med. Jour., 1919, p. 102.

' Jour. Agric. Research, 1917, xi, 395.
'" Quoted by Stewart.
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delusions, hallucinations, psychic distiu-bances, symptoms simu-

lating meningitis and many other disorders of like nature, which
occur in the course of ascariasis and disappear after successful

treatment of the ascariasis, come within the ken of those who prac-

tice medicine where the ascaris abounds. It is therefore logical to

ascribe an etiological role to the ascaris in these conditions, but the

way in which it produces its results is by no means clear.

Fluryii jjj a chemical and toxicological study of the horse- and
pig-ascaris found numerous substances both in the body substance

and hi the excretions which caused local irritation or necrosis. He
was able to demonstrate volatile aldehydes of fatty acids and even

the free acids, the principal ones being valerianic and butyric acids,

and in smaller amounts formic, acrylic and propionic acids, alcohols

and esters of the ethyl, butyl and amyl series. iVll of the symptoms
of irritation of the mucous membranes noted by zoologists and the

digestive disturbances in ascariasis he attributed to these sub-

stances. All of the disturbances of the central nervous sj'stem

attributed to ascaris (hallucination, hysteria, chorea, epilepsy,

cramps, tetanus, delusions, psychic disturbances) may be explained

on the basis of chronic aldehyde poisoning. A nitrogenous compound
was found w^hich caused death, with severe hemorrhages in the

intestine after subcutaneous injection in the dog. This was ascribed

to its action as a capillary poison. Flury concludes that the ascaris

produces not a single poison but a number of pharmacologically

active substances w^hich may produce very different and at times

very severe symptoms.
Shimamura and Fujii^- have isolated a toxic substance from the

horse ascaris to which they have given the name askaron. This

consists of a mixture of albiunoses and peptone and gives distinctly

toxic symptoms when injected into the horse subcutaneously or

intravenously. It is said that this askaron is not a specific toxin

produced for a definite purpose, but is merely a metabolic substance

that happens to be toxic.

Cattaneo^" was able to detect only a weak toxin in ascaris, while

Messineo,^'' by injecting into animals extracts in phj'siological salt

solution, invariably succeeded in producing serious motor disturb-

ances and frequently death.

Whether other toxic effects than those enmnerated above can

with any degree of probability be ascribed to the ascaris is a matter

of debate. The pathologist sees many cases of disturbances of the

spleen, and to a lesser extent of the liver, which are not accounted

for by any of the known etiological agents, and he cannot help

wondering whether the ascaris by itself or by some change caused

by it in the intestine may not play an important role in this respect.

" Arch. f. exp. Path. u. Pharm., 1912, Ixvii, 275.
^'- Saikingaku Zassi, 1916, p. 9.

'5 Arch. f. Kinderheilk., vol. xliv. Quoted by Fantham, Stephens and Theobald.
" Giorn. Med. del regio eserc, 1905. Quoted by Fantham. Stephens and Theobald.
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CASES OF ASCARIASIS AND HEMORRHAGES.

3905. See above with " A^raris in Bile Duets and Liver."

2029. Already published in full by Crowell and Hammaek.
Briefly, this was an eight-year-old Filipino, who, six days before

death, was seized with an attack of vomiting, followed on the next

day by pain in the ehest and knees. There soon developed external

edema, jaundice, nielena, hemorrhage from the gums, dysjjuea,

l^rostration and ecchymoses on the face and legs. The day l)efore

death there were severe anemia, hemic cardiac murmurs, negative

Widal reaction, sterile blood culture and no fever. The anatomical

diagnosis at autopsy was: ascariasis (150 (israndr.-; in stomach and

intestine) ;
purpura hemorrhagica; ecchymoses, cutaneous, epicardial,

pleural, retropleural, retroperitoneal, gastric and intestinal; partial

atelectasis of lungs; anemia; hemorrhage into intestines; trichuriasis;

ankylostomiasis.

Conclusion. The dangers of ascariasis are liable to l)e under-

estimated, and for this reason a number of cases, fatal and other-

wise, have been here reported for the purpose of attracting attention

to this imi)ortant subject. These worms may cause symptoms and

even death through toxic, reflex and mechanical ettects either in

the larval stage or while adult in the intestine or in the course of

their migrations to other parts of the body. Cases of disease of the

intestine or other parts may assume much more than their usual

seriousness on account of the presence of these worms, and the acci-

dents due to the migratory procli\ities of the worm may cause fatal

complications of simple surgical procediu'cs that would otherwise

have terminated happily. The number of cases that 1 have here

recorded, which constitutes only a fraction of those I have seen, is

not great. It, however, indicates that a thorough and s\stematic

examination of the cases of ascariasis would bring to light as many
cases in th(> experiences of others, and would prove ascariasis to

have the iin])()rtance that I have ascribed to it.

EVIDENCES OF NEPHRITIS AND URINARY ACIDOSIS.

By Joseph H. Barach, M.l).,

VISSITI.NC I'HYSH'IAN TO THE I'RESBYTEIUAN IIOSI'ITAL, PITTSH U KlUl, CA.

Tf the reader of this discussion finds that he cannot subscribe to

tlie title under which 1 shall treat the present subject, I will beg his

indulgence on three points: (1) on the fact that if a spechnen of

urhie were submitted to him for analysis and he found it to con-

tain all)umin, blood cells and casts, he could not possibly deny that

the individual from whom the spechnen was obtained had a neph-
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ritis; (2) that such fiiidhigs are the main evidences of an actual

nephritis in all but the late statues of disease; (3) that if such find-

ings occurred in the course of an acute infection, for example, the

inference would almost invariably be that a nephritis existed.

I therefore prefer to treat the subject-matter of this paper from

the viewpoint of nephritis, because, from such a viewpoint these

findings have greater clinical significance, and not because I believe

that a true nephritis existed. And also because the acidosis theory

of nephritis has uj) to the present time been neither accepted nor

rejected.

Previous Observations. In an earlier work^ it was shown that

severe and prolonged muscular exertion is accompanied by cir-

culatory disturbances sufficient to cause the presence of blood cells,

albumin and casts in the urine. Those observations suggested the

inciuiry whether anything short of a Marathon race (24.85 miles)

would i)roduce similar findings, and the question is answered in

the present investigation.

It is interesting to note that an indi\idual who immediately

before exercise had a perfectly normal urine will, after forty minutes

of exercise, show albumin, red blood cells, hyaline and granular

casts. It is indeed surprising to note the rapidity with which

hyaline and granular casts are formed in the urinary tubules.

Before going further, I wish to quote a summary of the obser-

\ations made in Marathon runners:

URINARY FINT)INGS BEFORE MARATHON RACE, IMMEDIATELY AFTER

AND AT SUBSEQUENT PERIODS.

Number of A ret.

cases. .Mbumin. Blood. Casts. bodies.

Before 24 1

Immediately after . . 19 1!) 18 19 IS

One week later ... 19 19 .. (i

Three week.s later . . .3 3 . . 3

As will be seen from the above table this inordinate exertion,

running a distance of 24.85 miles in a period of 3 hours 14 minutes

to 4 hours 15 minutes, produced albuminuria accompanied by blood

and casts in all the cases. Five of these showed " showers of casts.

"

We made also numerous obser^'ations on the blood-pressures of

those subjects, and in correlating the findings it became evident

that albumin occurred in largest amounts in those cases which

showed the greatest fall in the maximum pressure and in those

which showed most marked falls in the pulse-pressure. Those

finflings correspond Avith the studies of Erlanger and Hooker,-

' Barach, Jo.seph H.: Physiological and Pathological Effects of Severe Exertion

(the Marathon Race) on the Circulatory and Renal Systems, Arch. Int. Med.,

1910, V, 382.

- An Experimented Study of Blood-jjressure and Pulse-pressure on Man, .Johns

Hopkins Hosp. Rep., 1904, xii, 14.5.
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who showed that a direct relationship exists between pulse-pressure

and urinary excretion. Later on it was shown by Gesell^ that in

the excised kidney, with a given amount of blood, the urinary

excretion is greater when the pulse-pressure is larger, diuresis being

detennined by the size of the pulse-pressure.

The conclusions derived from that study were: From these

observations upon the renal functions it seems that the more serious

the disturbance of the general circulatory system the more marked
are the evidences of this disturbance in the renal circulation. This

is shown by the amount of blood and the degree of albuminuria

and cylindrmia. In these observations no quantitative analyses

of the urinary acidity were made.
Since that work, however, it has been stated by Bornstein and

Lippman,'* who are in agreement with Martin Fisher, that the

albuminuria and cylindruria following severe exertion is caused by

the increased urinary acidity;^ the acid products of increased

metabolism irritating the kidneys. This is a most important ques-

tion in clinical medicine, and we may well bring all of our evidences

together for the proper solution of such a problem.

Present Study. The following observations were made upon a

series of 57 normal young men before and after baseball and daily

"try-outs" on the track. These young men were of better than

average health, having passed the required physical examination

prior to their entrance into the field of competitive sports.

Our observations included the body weight before and after

effort, urinalyses before and immediately after, including the

amount of urine excreted during the work period, estimation of

the hydrogen ion concentration of the urine and examination for

albumin, casts and blood cells.

Loss OF Weight and Urinary Excretion. In the entire series

the gi-eatest loss of weight occurred in a subject who weighed

129| pounds. His loss in 1 hour and 50 minutes of baseball w^as

5.5 pounds. One subject showed no loss at all and the average

loss for all cases was L3 pounds. This decrease in body weight

was mostly due to loss of water.

The 10 individuals showing the largest amount of urine, and

whose average excretion was 87 c.c, lost on an average of 1.55

pounds each, while the 10 whose average was 27 c.c. lost on an

average 1.1 pounds each.

Duration of the Effort. The average time spent in running

was 48.1 minutes. The average time spent in baseball was 1 hour

57 minutes.

3 The Relation of Pulse-pressure to Renal Secretion, Am. Jour. Physiol., 1913,

xxxii, 70.

< Weitere Beitriige zur nicht Nephritischen Albuminurie, Ztschr. f. klin. Med.,

1918, lxxx^^, 345.

' Gesell, R.: Loc. cit.
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Taking the first 10 who spent the longest time and tlie 10 who
spent the least time in the exertion the nmnber in which albumin.

blood cells and casts were found was exactly the same in both,

showing that in this series time element was not a factor.

Urinary Acidity. In order to estimate the hydrogen ion

concentration, i. c, to estimate the total potential acidity of the

urine, we used the method of Folin, which consists of adding a

liberal quantity of neutral potassium oxalate to the urine, and then

titrating with fyr XaOH, using phenolphthalein as an indicator.

By this method we found that 85 per cent, of all the urines after

exercise showed an increased acidity. The actual nmnber of

increased acid urines was exactly the same in the baseball cases

as in the more strenuous t^-pe—the track cases.

The acidity was greater in the 10 cases which showed an average

urinary output of 27 c.c. than in the 10 which had an average

output of 87 c.c. during the exercise period.

xAJbumin and casts occurred as frequently in the low acid cases

as in the high acid cases.

The average increase in total acidity for the cases showing casts

w^as 16.8^as against an acidity of 18.8 in cases not showing casts.

From all this, the deduction which seems warranted is that the

height of the urinary acidity does not determine the presence of

albumin, blood cells and casts.

Albu:minuria. Seventy-seven per cent, of the entire series

showed albuminuria as a result of the effort.

Out of 36 "baseball" cases, 26 showed albimiin and 10 showed
none. .

Out of IS "track" cases, 16 showed albumin and 2 showed none.

The inference here is plain that albuminuria occurs more fre-

quently as a result of strenuous effort, i. e., those cases in which
there is the greatest amount of circulatory disturbance.

jNIicroscopic Findings. Casts and Red Blood. After running

on the track 71 per cent, had hyaline and granular casts and a small

percentage of red blood cells. After baseball 23 per cent, had hyaline

and granular casts or red blood cells. From this we may also infer

that the more strenuous type of exertion causes casts and blood

cells to appear in the urine.

Resutme. These observations show that in the most severe type

of exertion (Marathon race), albumin and casts and red blood cells

occur in all individuals. The casts were of the broad and narrow,

hyaline and granular variety. Some of the casts showed red and
white corpuscles. The amount of albumin was greatest in those

who ran most strenuously, finishing earliest, 3 hours 14 minutes to

4 hours 15 minutes.

Observations of the blood-pressures and pulse-rate in these cases

showed that the largest amount of albmnin and blood and casts

occurred in those individuals who showed the greatest degree of
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circulatory disturbance. This was manifested by a marked fall in

both the maximmn blood-pressure and in the pulse-pressure.

In the less strenuous type of exertion we usually find an increased

urinary acidity, albuminuria, cylindruria, and at times blood cells.

A critical analysis of these findings, however, shows, first of all,

that in the more strenuous eft'ort the amount of albumin, the pres-

ence of blood cells and the number and type of casts all depict a,

more serious renal disturbance than is found in the less strenuous

form of exercise.

Urinary acidity was increased after exercise in <So per cent, of the

cases, but it did not occur more frequently, nor was the acidity

higher in the severe exertion cases than in the milder ones.

There is a p()siti\'e relationship between the degree of albimiin-

uria and cylindruria and the type of physical exertion; but these

observations show that no such relationship can be established

between the urinary acidity anfl the occurrence of albumin, casts

and blood cells in the urine.

THE ASSOCIATION OF FEVER WITH FRACTURE OF THE SKULL.

By Abraham O. Wilensky, M.D.,
NEW YORK.

(From the Sursical Service of Dr. Elsberg, Mount Sinai Hospital, New York.)

A slight rise of temperature is so common after fracture of the

skull—with and without injury of the intracranial contents—that

one rather expects it in almost every case; the rise is rarely above

100° F., is short-lived and lasts for approximately twenty-four

hours, after which subsidence to the normal occurs and the latter

continues until convalescence is completed. In some of the patients,

however, fever assumes a more important role: it rises to extra-

ordinary heights; it persists for comparatively long periods of time;

it indicates some gra\e complication or the reaction to an extensive

trauma. The cases in this latter group form the basis for this

communication.

Such fever occurred in 15 of a series of 72 cases of fracture of the

skull which were recently studied—21 per cent. In another series

of cases of fracture of the skull, admitted to the hospital in a differ-

ent period of time, 22 patients of a total of 77 developed fever

—

29 per cent. In the lo febrile cases of the first series the fractures

were situated in the posterior fossa in (i, and in the middle fossa in 2;

in the others the fractures were distributed over the vertex and

sides of the skull. One fracture was compound externally; one com-

municated with the middle ear and 2 with the nasal cavities; the
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others were all closed fractures. Eight of the patients who developed
fever died; in 4 of these the cause of death was a meningitis.

The cases which developed fever can be divided into the following

groups

:

1. The Ordinary Cases:

In a number of the febrile cases the temperature was of a moderate
degree and the cause for the latter could not be established. In

one of the cases (Xo. 1 92204) fever was present for t\\() days. Except
for the fact that it persisted somewhat longer than usual it approxi-

mated to the initial reaction so frequently seen and would, ordinarily,

draw no extra comment. In another patient (Xo. 150919) there

was an initial rise of temperature which fell promptly as it usually

does; on the fourth day it rose again to a moderate height to fall

to the normal after twenty-four hours more. Both of these patients

recovered and the cause of the temperature remains obscure.

Case Xo. 192204. A boy, aged seven years, fell from a fire-

escape a distance of thirty feet and landed on the front and side of

his head. For a period of thirty minutes he was unconscious; there-

after he vomited a number of times and complained of pain in the

left side of his head. The physical examination showed a hematoma
of the scalp and the roentgen ray showed a frontoparietal fracture.

The neurological status was normal except hn- some hyi)eracti\ity

of the knee-jerks. The character of the fever is indicated in Fig. 1.

The patient made an uninterrupted recovery.

OtTE Of
MONTH
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Case No. 179660. A six-year-old girl who was thrown from an
automobile struck the pavement with the top and back of her

DATE OF
MONTH
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papilledema; (4) spasticity of all foiu- extremities, with absent
abdominal and exaggerated limb reflexes and elicitable abnormal
reflexes, including Babinski, Gordon and Oppenlieim responses;

(5) peculiar athetoid movements of the hands, with flexion of the

hands at the \\Tists; (6) stupor, with Cheyne-Stokes breathing.

At the time of death—about twenty hours after the injury—there

was (7) complete flaccidity, with (8) absent reflexes and (9) widely

dilated pupils. Prior to death the temperature reached 106.8° F.

(Fig. 3).

The cause of death in this child was evidently a widespread
disorganization of brain substance, aided by a marked grade of

intracranial compression from edema and hemorrhage. The tem-
perature, owing to the shortness of time elapsing between the

injury and death, assimies the characteristics of an antemortem
rise. Our knowledge in this regard is, however, very deficient, and
it is quite probable that this as well as other antemortem rises of

temperature have something in common with disturbances of the

heat-regulating centers.

The notes of two other fatal cases are given in which fever formed
one of the prominent parts of the symptom-complex.

Case No. 190666. A fifty-five-year-old patient sustained a bad
crushing fracture of the right malar region and side of the skull

immediately opposed to it; there was very marked protrusion of

the orbital contents. Besides the last the clinical picture included

much shock; marked restlessness; fever (Fig. 4); a sluggish,

DftTE or
MOUTH
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clinically, with rigidity of the neck, coma, general spasticity and
loss of control of the sphincters. Death occurred seventy-two

hours after the injury. Fever (Fig. 5) was present during the entire

period the patient was in the hospital.

DATE OF
MONTH
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l)y the iiiitural powers of the body without any disturbance of the

healing.

A very reniarkabk^ case is the following:

Case No. 193199. The patient—a child, aged six years—sus-

tained a fractiu-e in the posterior fossa of the skull. Nothing extra-

ordinary was noted at the time of admission to the hospital, and
there were no signs of disturbed neurc^logical function. Fever of a

slight grade (Fig. 7) was present from the beginning, and by the
fifth day it had risen to 102.4° F. During the course of the routine

examination a laceration was discovered in one drum-head, and
owing to the positive history of no preceding affection of the ear

the otologist (Dr. Braun) rendered the opinion that the fracture had
opened into the middle ear and, presumably, had become secondarily

infected. The otitis subsided very quickly, however, and ten days
after the injury the perforation in the drum-head had closed com-
pletely. On the thirteenth day the temperature reached 104° F.

Limibar puncture had hitherto not been practised, owing to the

recent work of Weed and his co-workers, and of Wegeforth and
Latham, but at this point it was done, and was subsequently
repeated two days later; except for some increase of pressure on the

first tapping the procedure yielded negative information both times:

there were 3 cells per cubic millimeter and the fluid was bacterio-

logically sterile.

During the second week the following neurological signs developed
rather slowdy and irregularly: (1) A weakness of one facial nerve;

(2) a convergent squint; (3) slight twitching of the left upper
extremity; (4) very slight retraction of the head, with moderate
rigidity of the neck which could, however, be forcibly overcome;

(5) tendency to a Kernig on the right side; (6) irritability. No
abnormality could be discovered in the chest or abdomen and no
focus of infection could be demonstrated in any of the limbs. In

the third week the temperature gradually subsided to normal, the

signs and symptoms all gradually disappeared and thereafter the

child made a perfect recovery.

The question in this particular case was whether the chikl had
had a basilar meningitis, from w^hich it had recovered, or whethei-

the fever was due to some other cause. The probabilities of a
meningitis w^ere much strengthened by the fact that the patient

was admitted into the hospital a short time after the termination of

the influenza epidemic; coincident with the stay of this patient

in the hospital another child had been admitted to the same ward
and had gone through a similar clinical picture—in which similar

negative laboratory findings were demonstrated—and, after it had
died, an autopsy revealed a basilar meningitis, wdth a shaggy,

greenish exudate in which influenza-like organisms were demon-
strable in smears. The physical findings were in no way conclusive,

inasmuch as cases of basilar or posterior fossa fractures quite
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commonly exhibit some of the signs of meningeal irritation. The
probabilities, when all things are considered, seem to be that the

physical findings were due to irritation of the meninges by the

extravasation of blood and that the fever was due to absorption of

the latter and to the aseptic inflammatory processes necessary to the

proper repair of the fracture.

4. Fever Due to Complications

:

Fever occurred also as a reflection of some complicating condition.

The most prominent of these was a meningitis. The two cases given

as examples show the varieties of fever which were present when this

complication appeared after fracture of the skull; in the one (No.

177900) the infection was fulminant, the fever was high and the

clinical course was very short and terminated in a fatality; in the

other (No. 173371) the symptoms and fever made their appearance

after several days and the course was more protracted.

Case No. 177900. The patient had a fracture in the frontal region

and the roentgen ray showed, clearly, the communication with the

frontonasal sinuses. The signs of meningitis were developed fully

within twenty-four hours and the spinal fluid was loaded with poly-

morphonuclear cells and contained type I pneumococci. Fig. 8

shows the character of the fever.

DATE OF
MONTH



41(1 WII.KNSKV: I'^EVElt AND Kl^\('TrHE OF THE SKI'LL

The postmorteiu cxuminjition showed a. fracture extending to the

left jugnhir biilh and into the left middle ear and a general ])urnlent

meningitis.

Fig. 9 shows the temperature curve.

DATE OF
MONTH
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was badly lacerated. Bilateral subtemporal decompression was
done.

On the following day improvement was present in that power
began to return in the arm. Twenty-four hours later, however, the

patient's condition became worse and death followed shortly. The
character of the fe^'er is shown in Fig. 10.

Fig. 10

Case No. 148405. A boy, aged nine years, was run over on the

street and was brought immediately thereafter to the hospital. On
admission the boy was in stupor and was bleeding from the nose and
mouth. The neurological findings included (1) left facial weakness;

(2) twitchings of left upper limb; (3) convulsions beginning in the

left arm, spreading to the left leg and to the opposite side of the

body. Within the next twenty-four hours the signs of compression

grew more marked.

Operation^ was done on the (la^\' following the injury. A Hap
operation was done. The exploration showed (1) that no hemor-
rhage was present; (2) great tension and edema of the brain; (3)

some bloody serum in the basilar portion. No improvement fol-

lowed the operation and the patient died approximately twenty-four

hours later.

1 The reasons for the operation and for the ex|>loratioii through a hone Haii are

\iot apparent from the history.
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In Case No. 148405 fever (Fig. 11) was present from the time

of admission to the hospital and reached 102.8° F. within twelve

hours. At the time of operation—forty-eight hours after the

injur}^—the temperature had reached 106.6° F. There was marked
hyperpyrexia at the time of death. The injury included a basilar

fracture and much disorganization of brain tissue, as evidenced by

the great tension and widespread edema of the cortex.

DME OF
MONTH
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Comment. Fever associated with injury of the skull and of the

intracranial contents occurs much more commonly than a perusal

of the literature would lead one to believe; and while in the presence

of some definite infection or other lesion the origin of the tempera-

ture is perfectly apparent, in others the cause for the fever is obscure

and the mechanism for its appearance, especially when hyper-

pyrexia is present, is ordinarily said to involve disturbances of the

heat-regulating; centers.

DATE OF
MONTH
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coMiplaiiK'd of imioh headache and has vomited a number of limes.

A complete examination in the hospital showed a normal neurological

status. With rest in b(>d the synij^toms rapidly disappeared and

forty-eight hoiu's later when the man left the hospital no abnormal-

ity of any kind could be distinguished. There was absoluteh' no

evidence of anv skull fracture.

DATE Of ,.„, ., ., JMONTH ">' .: .( 4
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the latter disturbance. Implication of these centers could very

possibly result secondarily from a general intracranial compression

resulting from a sudden cerebral edema following the traiuna or

more slowly when the compression is due to other causes. Fever

under these circumstances would be liable to be a hyperpyrexia.

On the other hand there are cases with a more moderate or low grade

of fever in which the symptoms and physical findings indicate a

more restricted disorganization of brain tissue; possibly in these

the temperature finds its origin in the inflammatory process

(encephalitis?) essential to the proper repair of the injury.

It is quite possible that in some of the patients with fracture of

the skull the phenomenon of fever is connected with the absorption

of extravasated blood. In fractures of the long bones an extensive

hematoma formation not infrequently is accompanied with a low

grade of fever which persists for a short time.

In a series of (31 uncomplicated and closed fractures of the long

bones fever was present in approximately one-third. The fever

was of a very low grade, usually varied between 100° and 101° F.,

very rarely reached above 101 ° ¥., and never presented the bizarre

forms described above with the cases of fracture of the skull or

concussion of the brain.

Confirmation of this observation is found in the clinical courses

of liematomata of the buttocks: quite commonly these are asso-

ciated wdth an intermittent fever which is liable to continue to

mount to 103° and 104° F. daily in the absence of any demonstrable

infectious or suppurative process until the clot is totally absorbed.

A drop of the temperature frequently follows the aspiration of the

liquefied portions of the clot, and it is often necessary to incise

freely into the hematoma before the temperature disappears;

evidently the fluid carries with it some factor which serves to keep

up the fe\er. It seems quite reasonable to assume that a similar

mechanism is functionating in some of the cases of fever following

a head injury, and the assmnption seems especially applicable to

the cases of basilar fracture, with hemorrhage into the middle and
posterior fossjie of the skull. In these patients limibar puncture

almost invariably releases a bloody fluid which is bacteriologic-

ally negative, and which, microscopically, shows very few cellular

elements outside of the red blood cells; and the indicated findings

serve to negative any unpression of an infectious meningitis which

might seem probable because of the exhibition of more or less

marked symptoms of meningeal irritation. As anticipated in the

notes of Case No. 193199—which seems to be an excellent example

of this combination of circumstances—the probabilities are very

strong that the fever owes its origin to the absorption of extrava-

sated blood, and the physical findings indicate irritation of the

meninges by the presence of a foreign fluid.

Our attention to the question of fever after cranial and intra-
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cranial injuries was stimulated by some work of Weed and his co-

workers. Briefly stated their work consisted of the production of

an artificial bacteremia, after which cerebrospinal fluid was released

by lumbar puncture; the procedure was followed by a cerebrospinal

meningitis. Confirmation of this experimental work in clinical

medicine was recently reported by Wegeforth and Latham, who
found in a number of general and pulmonary pneumococcus infec-

tions that the release of normal cerebrospinal fluid by lumbar
puncture was followed by meningeal infection; they describe

five cases of their own and refer to others in the literature. Our
Case No. 188349 seems to belong somewhere in this group; in this

patient a lumbar puncture, with the release of some bloody fluid,

practised approximately twenty-four hours after a cranial and
intracranial injury, was followed by a rise of temperature. Appar-
ently this seems to be a mild case of infection which, perhaps, under
another subsequent course of events might have spontaneously

disappeared. The source from which the infection took its origin

could very possibly be a dormant one and lie hidden in the tonsils,

the teeth or other similar locality. The absence of any true purulent

meningitis would seem to indicate that mild cases of infection can

occur from which retrogression can be spontaneous. Since the

appearance of the communication of Weed we have been very care-

ful and very backward about doing lumbar puncture after cranial

and intracranial injury.

In considering the mechanism of fracture of the skull, with intra-

cranial injury, attention was attracted to the fact that a release of

cerebrospinal fluid must also occur into the adjacent tissues when a

communication is established by dural laceration with the sub-

arachnoid space. An analogous situation is established to the

release of cerebrospinal fluid by lumbar puncture; and it is not

unreasonable to assume, further, that in the presence of some hidden

or dormant focus of infection in the body, either nearby or at a

distance, fever would follow. The assumption offers a very satis-

factory explanation for the initial rises of temperature which are

commonly found after fractures of the skull; it offers an equally

plausible explanation for the sudden and sharp rises of temperature

which are sometimes seen to follow decompression or other cranial

operations in which the dura is opened and cerebrospinal fluid is

released from the subarachnoid space. The fact that the process

does not terminate alwa\'s in a suppurative stage should not appear
extraordinary, and the retrogression is i)robably due to the fact

that the organism is possibly accustomed to the variety of infection

which is lighted up or that the body's natural resistance powers
are amply sufficient to quickly bring the process under control.

In any case the insult of lumbar ])uncture, trauma or operative

interference, with a subsequent release of cerebrospinal fluid, seems
to create a Uunis minons resistentioe and the injured area forms a
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fixation-point for any pathogenic organisms which, at the moment,
are circulating in the blood-stream.

It seems very probable, when all things are considered, that in

any particular case more than one of the factors indicated in this

communication may be operative to account for any fever which
develops. Only in a comparatively few cases is it possible for one

to put one's finger accurately upon the actual mechanism.

SUBCUTANEOUS EMPHYSEMA: A COMPLICATION OF INFLUENZA
PNEUMONIA. REPORT OF SEVEN CASES.

By Jacob Meyer, M.S., First Lieut., M.C, U.S.A.,

CHICAGO,

AND

Baldwin Lucke, M.D., Dr.Ph., First Lieut., M.C, U.S.A.,

PHILADELPHIA.

(From the C'antoument Laboratory, Base Hospital, Camp Zachary Taylor, Ky.)

Recent clinical reports have mentioned subcutaneous emphysema
as a rare complication of influenzal bronchopneumonia. Thus,
Symmers^ records 3 cases; Berkley and Coff'en- 11; Clark and Syn-

nott^ 12; Blanton and Irons* and Stone and Swift^ merely mention
its occurrence. Leichtenstern,'^ in his exhaustive monograph on
influenza, makes no note of this complication. Our own experience

comprises a total of 9 cases, of which we have studied 7 cases care-

fully, and these are herewith presented. In about 3000 cases of

influenzal pneumonia subcutaneous emphysema occurred in 0.3

per cent., and in the entire series of over 12,000 cases of influenza

in only 0.07 per cent.

Clinical Features of Influenza Pneumonia. The clinical

picture of influenza pneimionia has been so often described that we
do not deem it necessary to repeat it here. Our experiences, on the

whole, correspond to all previous reports. ^Ye desire to emphasize,

howe\er, certain features of the disease, not only because they were

apparently characteristic of the picture but l)ecause they may be

significant factors in the production of emphysema.
1. Toxemia. This was striking early in the epidemic and entirely

out of proportion to all physical findings.

' .lour. Aia. Med. Assn., I'.fIS, Ixxi, 1482.
2 Ibid., 1919, Ix.xii, 535.
3 Am. Jour. Mkd. Sc, 1919, clvii, 219.
< .lour. Am. Med. Assn., 191 S, Ixxi, 198S.
5 Ibid., 1919, Ixxii, 487.
* Influenza, 1912. Alfred Holder, Wien u. Leipzig.
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2. The Paroxysmal Cough. This occurred early, was particularly

distressing and closely resembled the cough of pertussis, excepting

the absence of the "whoop" at the end of the paroxysms.

3. Episfaxis and General Tendency to Hemorrhage.

4. The Frequency of Pain in the Che.s-t. The rapidity with which

this developed was particularly noticeable, physical examination

failing to reveal any cause.

5. Cyanosis and Dyspnea. The purple hue of the face, upper

chest, and finger nails, at once suggested cardiac failure, but on
physical examination, heart tones were generally good and there was
usually no evidence of right heart failure. Blood-pressures were

practically normal.

(>. The Relative Paucity of Physical Fitidings and the Rapidity

with which the Signs of Consolidation Developed. It is noteworthy

that on admission a few crepitant rales were heard })osteriorly.

Percussion revealed a distinctly hj'perresonant note, and this had

no apparent relation to the amount of consolidation.

REPORT OF cases.

Case I.—Lieut. P. Taken ill and admitted October 2, l'.)19,

with headache, sore-throat and general aching. Physical exami-

nation revealed a young, fairly well-nourished man, face congested,

pulse of fair quality, temperature 103°, respirations 24. Many
crepitant rales in right lower lobe; impaired resonance and dimin-

ished breath sounds.

October 4. Dulness over the right lower lobe; bronchovesicular

breathing. The roentgen-ray report showed spot shadows in the

lower right.

October 9. Slight cyanosis of nose, lips and ears and the physical

signs of consolidation in right lower lobe. On the left side many
crepitant rales. At 2 p.m. examination of the chest revealed loud

crackling sounds o\er the apices. On palpation of these areas a

fine crepitation was obtained and a diagnosis of subcutaneous

emphysema made. The extent of the involvement at this time was
the left supraclavicular space and upper part of the left chest. The
})atient had no complaint of precordial or pleuritic i)ain at this time.

On repeated truestioning he could not associate his swelling in the

neck with any cough; the patient was unaware of it imtil it was
mentioned to him by the })hysician. The temperature showed no

alteration from that on the previous day. The respirations were not

changed in rate or excursion. "^Fhe roentgen-ray report on this date

revealed a shadow in the riglit lower lobe; no evidence of pneumo-
thorax.

October 10. The air extended bilaterally and invohed the chest,

neck and upper part of the abdominal wall, interfering with examin-

ation of the chest.
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October 13. The emphysema now involved the left side of the
face. The left eye was closed because of emphysema of the lids.

i^m^:-
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Roentgen-ray Reports. October 14. Extensive quantities of

"gas" shown in tissues of chest, neck (Fig. 2), arms down to vrrist,

Fig. 3.—Note emphysema of neck and upper chest.

Fig. 4.—Note emphysema ot neck.

over abdominal muscles and tlu-ough the pelvis, scrotum and legs

(Fig. 6).
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October 17. Spot shadows throughout both lungs. Dilated

heart. "Gas" in quantities throughout trunk, pelvis, legs and
arms and wrists.

October 19. " Gas " in the legs has diminished; chest and abdomen
remained the same.

Fig. 5. -Acute ulcerative bronchiectasis; note the apparent necrotic condition
of the walls.

October 14. Pneumococcus Type I reported in the blood and
patient was given 100 c.c. antipneumococcus serum; this was
repeated on the next day.

October 16. Patient complained of pain in the right side.

October 17. Fifty cubic centimeters of antipneumococcus serum.

No difficulty in locating veins for intravenous injection and no
apparent increase in the emphysema after the severe chill following

the initial injection of seriun. Patient showed no improvement in
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general eoiiditioii, l)ut. emphysema diminished, particularly about

the face.

October 20. raticiit died.

Blood culture: rneunioeoecus Type 1. Leukocytes: October ?>,

4()()(); October 10, o-iOO; October 15, 10,000. Anaerobic and

aerobic cultures of "gas."

The skin was punctured under aseptic precaution and sterile

salt solution introduced by capillary pipette. The washings were

then cultured. Negative results after seven days' incubation at
.,- o ('
il \ .

Fig. 6.— Ulcorutivo lironchii i> ; inliltration witli :iir of peribronchial tissues.

Note the torn, necrotic condition of the bronchial wall and the distention of the

peribronchial areolar ti.ssues.

Necropsy (18-U)()). Subcutaneous emphysema; left eyelitls,

left temporal region, cheeks and entire neck, entire chest and

abdomen to anterior scapnlar line without involving gluteal region,

left side of scrotum, left lower extremity to knee, right lower ex-

tremity to thigh, Su})fa.scial and fascial emphysema of neck, axilla,

chest and abdomen. Slight icterus. Emphysema of mediastinum.

Edema of areolar tissue of mediastinum. Acute fibrinous j)leuritis,

right. Ivirly lobular bronchopneumonia in left upper lobe. Con-

fluent broncho})neumonia in left lower lobe. Compensatory inflation

on anterior edge of entire lung, left. Bronchopneumonia, upper

and lower lol)e; comijensatory inflation, anterior edge, right lung.

Purulent bronchitis with acute ulcerative bronchiectasis, more

marked in left lung. Acute fibrinopurulent bronchitis. Cloudy
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swelling and slight right-sided dilatation of heart. Acute follicular

splenitis. Congestion and edema of adrenals. Acute parench}Tnatous

nephritis. Cloudy swelling and terminal congestion of liver. Cloudy
swelling and congestion of the pancreas. Lvinphoid hyperplasia and
congestion of intestines. Edema of pia-arachnoid ; congestion of

brain.

Microscopic Findings: Lung: fibrinopurulent bronchopneumonia;

areas of hemorrhage; marked edema; acute ulcerative bronchiec-

tasis; dilatation of peribronchial spaces; areas of necrosis; acute

emphysema. Heart: congestion; cloudy swelling; conglutination

and hyaline thrombi; acute fibrinous pericarditis. Spleen: acute

ditt'use splenitis; massive hemorrhages; partial necrosis of reticu-

lum. Adrenal: lipoid exhaustion; congestion. Kidneys: acute

glomerulotubular nephritis. Liver: congestion; cloudy swelling;

focal toxic necrosis. Brain: cloudy swelling of ganglion cells; con-

gestion.

Case IL—Private ]\I. Admitted February IS, 1919. Previous

history: measles, pertussis, scarlet fever. Onset: two days before

admission he complained of cough, chilly sensation, fever. On
admission: a young, well-nourished man, apparently not very

sick, complaining of headache, pain in the extremities and cough.

Examination: no definite lung finding. A diagnosis of influenza

was then made on the basis of general appearance. Patient showed
no change until three days later, when many rales were noted

throughout the chest.
•

February 22. Left lower dulness, distant bronchial breathing

and fine crepitant rales; right lower dulness and rales.

February 24. Complained of intense pain in the right chest.

Examination showed dulness, bronchial breathing, rales; no evi-

dence of friction rub. ,0n the left side the physical findings were

inichanged, but notation was made of diminished breath sounds on

left side.

February 25. Condition poor, pulse could not be obtained,

cyanosis intense; hyperresonance over left chest anteriorly; in the

left midaxillary line: dulness, breath sounds present. The heart

borders could not be outlined on percusion; no visible apex impulse.

On auscultation over the pulmonic area a loud crackling sound was
heard as the stethoscope was placed on the skin. On palpating this

area Avas distinct; fine crepitations in the subcutaneous tissue were

obtained. This area extended from the second intercostal space to

the nipple proper. The breath sounds were diminished; the heart

tones were not audible. The clinical picture at once suggested

a pneumothorax with subcutaneous emphysema. 4 p.m.: The
emphysema had spread to the clavicle on the left side and could

be felt over the stermmi. It also extended to a slight degree below

the left nipple at 6 p.m.: subcutaneous emphysema had extended

lateralh' on the left side and reached the midaxillarv line. The
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patient was very cyanotic. The upper extremities were cold and
covered with a clammy perspiration. Patient complained of pain

and numbness of feet; this complaint commenced at 12 p.m. The
feet were cold ; there was no pulsation in the dorsalis pedic artery,

but the femoral pulse and sounds could be obtained. The abdomen
was tender and slightly distended. 7 p.m.: emphysema had not

spread; pulse could not be obtained. 8. p.m.: patient died.

Roentgen-ray Reports. 1. Spot shadow, right lower, February IS.

2. "Gas" in the subcutaneous tissue of left chest. No evidence of

pneumothorax. ,

Laboratory Reports. Sputiun : Streptococcus hemolyticus. Blood

Culture: Negative. Leukocytes: February 24, 6900.

Necropsy (19-364). Subcutaneous emphysema of neck, left

upper chest, upper part of left abdomen. Emphysema of anterior

mediastinum. Left pneumothorax. Zenker's hyaline degeneration

of abdominal muscles. Bilateral acute fibrinous pleuritis. Con-
fluent bronchopneimionia of left basal lobe. Patchy bronchopneu-

monia of left upper lobe. Inflation of lung borders. Confluent

bronchopneimionia of right upper and lower lobes; inflation of

borders. Purulent bronchitis. Cloudy swelling and dilatation of

right heart. Acute follicular splenitis. Congestion of adrenals.

Congestion of kidneys; acute parenchymatous nephritis. Acute

tonsillitis. Cloudy swelling of liver. Cloudy swelling of pancreas.

Slight congestion of intestines. Slight congestion and edema of

pia-arachnoid. Petechial hemorrhages of brain.

Microscopic Examination. Lung: fibrinocatarrhal bronchopneu-

monia. Ulcerative bronchitis. INIarked congestion. Heart: slight

congestion; cloudy swelling. Spleen: acute follicular splenitis.

Adrenal: lipoid exhaustion; edema; congestion. Kidneys; extreme

congestion; acute tubular nephritis. Liver: cloudy swelling;

biliary pigmentation. Brain: focal hemorrhage; cloudy swelling

of ganglion cells.

Case IIL—Private B. Admitted October 3, complaining of sore-

throat.

October 9. Many rales left base posteriorly; temperature, 104.4;

pulse, 112; respiration, 48.

October 13. Patient was reported as a case of subcutaneous

emphysema and notations on the brief showed it had developed on
the left side, upper part of the chest, on the evening of October 13.

October 14. Examination showed a very robust young man,
cyanotic and dyspneic, very uncomfortable and toxic. The emphy-
sema involved the face on both sides and the patient had the appear-

ance of a case of mumps; palpation revealed definite crepitation.

The eyelids were not involved except the right, which was but

slightly swollen. Both sides of the neck were distended (Fig.\3).

"Gas" was also present in the subcutaneous tissue of the chest

anteriorly and posteriorly. The abdomen, anteriorly, appeared
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distended; the skin was " ballooned" up from the underlying tissues

as if a layer of air were interposed; on deep palpation crepitation

was obtained. Both upper and lower extremities were involved;

the scrotum was distended. There was no change in the clinical

picture until October 17, when the patient began to complain of

pain in the region of the larynx. Laryngoscopic examination on
October 18 showed congestion of larynx, with some purulent secre-

tion; cords normal.

October 19 to 24. The emphysema gradually diminished and the

patient appeared to be improving.

October 25. Complained of pain on swallowing and dyspnea.

October 26. Exploratory aspiration of the right chest; needle

used for local anesthesia was used as aspirator, no fluid but air

returned. A larger needle was introduced and returned a large

amount of air without blood or fluid. Comfortable during and
immediately after aspiration. Thirt}' minutes later intense dyspnea,

rapid pulse, dilated pupil.

October 27 and 28. Emphysema diminishing, condition poor;

influenza immune serum intravenously.

October 29. Patient died.

Roenigcn-ray Reports. October 14. Roentgen ray; extensive

quantities of air throughout subcutaneous tissues of neck and chest,

apparently following fascial planes over the abdomen, pelvis and
gluteal region, right ann to elbow and left arm to elbow, left leg

below knee and right leg below knee. Extensive spot shadow
throughout lungs.

October 16. Gas showed more extensiveh' throughout body
(Fig. 4), more particularly in arms and legs.

October 17. Spot shadows throughout both lungs. Dilated 'left

heart. Gas over the trunk, and arms to wrist, and legs half-way

below knee.

October 18. The gas throughout tissues over trunk' somewhat
less prominent, but well marked in right arm.

October 19. Extension of gas in right hand. Chest and abdominal

condition improved.

October 21. Gas in tissues over chest, neck, abdomen, thighs and
arms appeared to be less than on previous day.

Laboratory Reports. "White counts: October 16, 16,200; October

18, 17,500; October 25, 13,900. Sputum: Non-hemolytic strepto-

coccus; staphylococcus; pneumococcus (type not determined).

Urine: Many hyaline and granular casts. Specific gra\at3% 1028.

October 14. All cultures, aerobic and anaerobic, negative.

Necropsy (18-216). Subcutaneous emphysema of entire chest

and abdomen. Prelaryngeal abscess. Acute bilateral fibrinous

pleuritis. Confiuent bronchopnemnonia of both lungs. Com-
pensatory inflation of anterior edges of both lungs. Acute purulent

bronchitis and bronchiectasis. Acute diffuse splenitis. Cloudy
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swelling and congestion of kidneys. Cloudy swelling and terminal

congestion of liver. Acute adenitis of mesenteric l\Tnph nodes.

Acute myositis and hyaline degeneration in rectus muscles. Slight

edema of pia-arachnoid.

Microscopic Exammaiion. Lungs: Fibrinocatarrhal broncho-

pneumonia; ulcerative bronchitis; areas of hemorrhages; acute

emphysema. Heart: congestion and cloudy swelling. Peri-

In'onchial lymj)!! nodes: marked congestion; edema; sinus catarrh.

Adrenal: lipoid exhaustion; congestion and edema; hyaline throm-

bosis. Kidneys: congestion; cloudy swelling. Liver: hydrops; con-

gestion; hyaline thrombosis; slight biliary pigmentation.

Case IV.—Private P. Admitted Oct"ober 10, 191S. Previous

history negative. Was sick three or four da>s before admission to

hospital, complaining of severe backache, pain in the chest, vomit-

ing, slight coryza; throat injected, a few scattered rales in both

bases. The patient showed no clinical change until ten days later,

when he (kneloped a rigid neck and positive Kernig's sign. A spinal

puncture was performed but proved to be negati\e, microscopically

and bacteriologically.

October 21. Patient had marked difficulty in breathing and

swallowing; examination revealed an acute laryngitis, acute inflam-

matory edema of the glottis, epiglottic folds and arytenoids. Ary-

epiglottic folds and arytenoids were markedly congested, inter-

fering with respiration. High tracheotomy was performed under

local anesthesia.

October 24. One of us was called in to see the case at this tune

and distinct crepitation was present in the tissue of supraclavicular

spaces and neck. On observation during the day it was noted that

the gas remained localized in neck region but increased in quantity.

October 25. Patient died.

Rocntgcn-raii Reports. October 12. Spot shadows in both lower

lobes. Throat culture: Staphylococcus predominating. Leuko-

cytes: October 12, 5800. Sputum: wStaphylococcus ;
pneumococcus.

Necropsy (18-209). Subcutaneous emphysema of anterior neck.

Operative wound of neck (tracheotom>) . Cervical abscess. Bi-

lateral fibrinopurulent pleuritis. Bilateral lobular bronchopneu-

monia of all lobes. Acute diffuse splenitis. Massive hemorrhage

of right adrenal. Acute parench>Tnatous nephritis; congestion of

kidney. Cloudy swelling of liver. Congestion and edema of pia-

arachnoid. Lymphoid hyperplasia of intestines. Acute suppurative

otitis media, right. Acute mastoiditis.

Microscopic Examinaiion. Lungs: acute fibrinocatarrhal bron-

chopneumonia; edema; marked congestion; ulcerative bronchitis;

acute inflation. Heart: congestion; cloudy swelling; peribronchial

lymph nodes: congestion and edema; sinus catarrh. Spleen: acute

diffuse splenitis. Adrenal: lipoid exhaustion; congestion. Liver:

congestion; cloudy swelling. Kidneys; acute glomerulotubular
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nephritis. Brain: cloudy swelling of ganglion cells; congestion;

minnte hemorrhages.

Case V.—Lieut. S. Admitted to Base llospilal OetoJK!!- :;, 1!)IS.

Previous history negati^e.

October 1. Onset, with general malaise and chilliness. On
admission a robust young man, rather dyspneic, coughed per-

sistently. Intense cyanosis of face; dulness of right lower lobe;

bronchial breathing.

October 7. Extensive involvement of right lower and middle

lobes, with dulness, bronchial breathing, crepitant and subcrepitant

rales. Many small areas of dulness with many rales in the left side.

Cyanosis and dyspnea \'ery pronounced.

October 10. Distant crepitation over the entire right side of the

chest and neck. The face was not iuAoh'cd.

October 11. Patient died.

lioenigen-raii Bcporis. October 8, 1918: shadows involving both

lower lobes. Sputmn bacteriology: streptococcus, pneumococcus,

staphylococcus, M. catarrhalis.

Leukocytes: October 8, 1918, 6500.

C.\se VL—Private G. Admitted October 3, 1918. Previous

history: exanthemata, including smallpox, when a child; fracture

of ribs several years ago. Onset sudden, cough, pain in chest and
fever. On admission: a robust young man, appearing not very sick,

with cyanosis of face; throat ])urple and injected; no definite

evidence of consolidation, many rales. Diagnosticated severe

influenza.

October 5. Consolidation lower left.

October 8. Subcutaneous emphysema in uper part of chest, neck,

face. Patient delirious; petechial eruption on skin.

October 9 to 12. Xo change; clear mentally.

October 18. Emphysema of subcutaneous tissue diminished;

absent on chest.

October 21. Lungs clear; breath sounds high pitched; no rales.

November 1. Discharged from hospital as recovered.

Roenigen-ray Report.s-. October 14. Extensive quantities of gas

in the tissues over neck, shoulders, abdominal muscles. Spot

shadows throughout right lung. Shadow in lower left. Gas over

gluteal region, thigh, legs and forearms.

October 16. Gas more extensive than on previous report.

October 18. Gas less marked in tissue than on pre\ious report.

Leukocytes: 7500.

Case VII.—Private H. Admitted October o, 1918, with diagnosis

of influenza.

October 9. Many rales over right lower lung.

October 14. Developed bilateral lobular pneumonia.

October 15. Patient very weak, coughed persistently, sputum
bloody.

October 16. Cyanosis of face. Mental condition sluggish.
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October 18. Patient appeared very toxic and was delirious. Spinal

puncture perfonned and 20 c.c. of clear fluid removed; this showed

no increase in cells and no bacteria; globulin negative.

October 20. Condition serious; patient dyspneic and cyanotic.

Subcutaneous emphysema developed, involving the face, neck,

chest and upper and lower extremities bilaterally.

October 21. Patient's condition serious. The emphysema in the

lower extremities diminished.

October 22. Subcutaneous emphysema had extended to waist

line. Lower extremities free.

October 23. Subcutaneous emphysema increasing.

October 25. Intravenous injection of immune sermn.

October 26. Weak; complains of pain in chest.

October 29. Emphysema disappearing. Gradual improvement.

Discharged from hospital November 22, 1918, as cured.

Roentgen-ray Reports. October 15. Shadow in lower right.

October 20. Extensive spot shadows in lower right with same on

left. Gas showing throughout muscles of trunk with some in the

thighs, also in forearms.

October 21. Gas in tissues of xieck, chest, abdomen and arms.

October 23. Gas extending.

In addition to the above one of us has observed a similar condition

complicating measles. The emphysema was localized in the chest

wall; the patient recovered. In another instance generalized sub-

cutaneous emphysema developed postoperatively in a patient who
had a pyopneumothorax. In this case the emphysema developed

one day after operation; the patient was aspirated repeatedly

prior to operation but never presented evidence of subcutaneous

emphysema. When the emphysema did develop it was rapid and
generalized, involving face, neck, chest, abdomen and extremities.

This patient died.

Clinical Analysis. An analj^sis of these cases from the clinical

aspect reveals certain constant features.

The onset of the subcutaneous emphysema was apparently sudden,

but after its appearance the "gas" spread relatively slowly, attain-

ing its greatest extent in twenty-four to forty-eight hours.

The time of appearance of the emphysema, relative to the stage

of influenza pneiunonia, was not definite, but it is safe to say that in

the majority of the cases the "gas" developed when the pneimionic

process was well advanced. Table I shows this relationship.

TABLE I.—TIME OF DEVELOPMENT OF EMPHYSEMA.
Za.sc N
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It is noteworthy that the paroxs}TQal cough, to which has been

ascribed an important place in the possible etiology of the sub-

cutaneous emphysema, occiu-s very early in the picture of influenza

pneumonia, and that when the pneumonic process is well established

cough is not common. It might be assimied that with a generalized

pulmonary emphysema, or with a destructive softening of the lung

parenchyma (Torrey and Grosh^) and an associated severe cough,

rupture of alveoli could easily occur and be the source of emphy-
sema. The striking contrast, however, of the late appearance of

the emphysema and the absence of cough during that period suggest

that the cough probably plays a minor role.

S\'inptoms associated with the development of the subcutaneous

emphysema were, according to our experience, practically negative.

The patient was generally unaware of the complication until it was
pointed out to him. The temperature, pulse and respiration showed
no change. Torrey and Grosh,^ however, state that " when in appar-

ently respiratory extremis a patient would complain of pains, sub-"

sternal and in the jugular fossse, and crepitation would be noted in

the subcutaneous tissues at the root of the neck, an immediate

marked subjective relief w^as apparent, rapidly followed by a notice-

able improvement in the respiratory excursion of the chest and the

most striking decrease in cyanosis and jugular distention. " Meas-
urements of the respiratory excursion showing "that there was
apparent an increase in the chest circumference during the illness

and an abnormally small respiratory excursion, with a striking

increase immediately as the subcutaneous emphysema gave vent

to the air contained in the mediastinum."

We observed precordial pain in but one case, but pleuritic pain

was common. Cyanosis was not relieved to any marked degree

nor was the respiratory rate diminished as shown by our clinical

record. Table II shows that the temperature, pulse and respiratory

rate, before and after the appearance of the subcutaneous emphy-
sema, were practically unchanged.

Location of Subcut.aneous Emphysema. The subcutaneous

emphysema has developed most frequently in the neck region. In

one case it was first noticed in the region of the second left inter-

costal space. The supraclavicular spaces, neck, chest, face, extremi-

ties, abdomen and scrotum, have been involved. It is easih' diag-

nosticated by obtaining a fine crepitation on palpation, and on

auscultation the stethoscope produces a loud crackling sound as it

comes in contact with the skin.

Absence of Signs of Inflammation. There is no apparent

change in the leukocytes with the development of the emphysema.
Likewise there is no local skin eruption or inflammation. The
physical condition seems but slightly affected by the development

' Am. .Jour. Med. Sc, 1919. clvii, 170.
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TABLE II.—TEMPERATURE, PULSE, AND RESPIRATION BEFORE AND
AFTER APPEARANCE OF EMPHYSEMA.

Date.
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of even most exteiisi\«' empliysema. lii all of the patients the

emphysema subsided considerably as the disease i)rogressed and
death was always due to associated conditions. Two of the cases

reco\ered entirely.

Of the cases which developed subcutaneous emphysema it is

noteworthy that in addition to the severity of the picture of pneu-

monia there were additional complications. Thus delirium occurred

in one patient, meningismus in another and possibly a slight

])neumothorax in still another. Prelaryngeal abscess and edema
of the glottis were also encountered. The association of subcuta-

neous emphysema following tracheotomy has been reported pre-

viously,^ but not in association with pneumonia. In Case IV the

occurrence of an emphysema following tracheotomy is noteworthy,

since wounds of the larynx and trachea'-' have been given as a cause

of emphysema, but it seems evident that the emphysema in Case IV
was not due to the laryngeal pathology.

In attempting to elicit a possible etiological factor in these cases

we questioned our patients as to traimia and previous history of

gas attacks. In none of these was any such history obtained.

The occurrence of only one case of pneimiothorax diagnosticated

clinically and the constant absence of any evidence of pneumothorax
on roentgen-ray examination in all our cases of subcutaneous emphy-
sema is emphasized.

Treatment. The treatment in general was directed to the

pneumonia or the associated complication rather than to the

emphysema. As has been stated the development of the sul)-

cutaneous emphysema was not accompanied by any symptoms.
The emphysema apparently will diminish or disappear without any

operative or medicinal interference.

Discussion of Anatomical Findings. The subcutaneous

emphysema in two of the cases was considerably more marked on

the left than on the right side. The significance of this will be

commented on later. The external appearance of the bodies has

been described in the clinical part of this paper, and it need only l)e

added that two of the patients presented the extreme lividity of the

face and the body so frequently seen in fatal influenza.

The subcutaneous tissues when incised were moderately moist

and slightly bloody, an<l, in a general way, had the appearance of

innumerable small air bubbles in the alveolar tissue. Over the chest

this distended areolar tissue measured about 15 mm. in its thickest

part, over the abdomen about 5 mm. Sections from this tissue

presented none of the changes associated with inflammation. Coagu-

lation necrosis of the rectus muscles was met with in two cases;

* Ashley and Wright: Diseases of Children, American edition, 1893. Quoted
by Alexander, M. E., and Follett, E. C: Jour. .\m. Med. Assn., 1919, Ixxii, 930.

' Lexer, E.: General Surgerj-. Quoted V)y Alexander, AI. E., and Follett, E. C:
Jour. Am. Med. Assn., 1919, Ixxii, 930.
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this condition was also present in non-emphysematous influenzal

patients.

The mediastinum in two of the bodies resembled the subcuta-

neous tissues in general appearance. In two other bodies no changes
were noted. In the first patient the areolar tissue thi'oughout the

mediastinum was edematous as well as emphysematous, forming a
large mass over the pericardium, which, when dissected out, was
found to weigh 165 grams. Otherwise the gross and minute anatomi-
cal changes in the various organs were similar to those in other

influenza cases, and since a study of this disease has been published

by one of us,^° it would lead to unnecessary repetition to enumerate
them here. We shall confine ourselves, therefore, to a description

of the respiratory tract lesions, and these, for the sake of brevity,

are discussed collectively.

Lungs. It may be stated that the lungs differed in no way from
the lungs of other influenzal patients. The left lungs varied from
490 to 1040 grams in weight and the right lungs from 590 to 850
grams. The anterior edges of the lungs were in each case moder-
ately inflated, but this was never more marked than in other patients

which did not have subcutaneous emphysema. In no case were air

bladders or pearl-like distended air vesicles seen, although this was
not infrequently encountered in our other influenza autopsies. The
surface of the lungs was carefully examined to note any point of

possible rupture, but this could in no instance be demonstrated.

The posterior parts of the lungs were more or less consolidated, the

areas of bronchopnemnonia tending to become confluent. The
extent of pnemnonic involvement was never more marked than in

the average influenza pneumonitis. The pleuritic complications

were of the type usually met with. In no instance were the lungs

firmly adherent to the lateral chest wall.

The cut surface resembled that usually seen in influenza pneu-

monitis, that is, it was generally very bloody and very moist, with

large, poorly circumscribed, consolidated areas, some of which
were granular, others entirely smooth. The bronchial branches, in

all but one instance, contained large quantities of thick, creamy
pus. The bronchial mucosa was swollen and deeply hemorrhagic.

Once the walls of several of the larger bronchial branches were

definitely eroded and the lumen markedly dilated, forming acute

ulcerative bronchiectases (Fig. 5). In another instance cylindrical

dilatation of some of the bronchial branches was present.

The microscopic examination of the limg presented the usual

hemorrhagic, fibrinocellular exudate of influenzal pneumonitis. In

all but one instance there were areas of necrosis, usually surrounding

a destroyed bronchiole, but occasionally seemingly independent

'" Lucke, Baldwin, Wright, Toynbee and Kime, Edwin: Pathological Anatomy
and Bacteriology of Influenza, Arch. Int. Med., August 15, 1919.
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of the bronchial tubes. Once marked thickening of the inter-

pulmonar}^ septa occurred. The bronchial branches in each instance

presented here and there ])artial or complete erosion of their walls,

masses of necrotic debris and fibrin occupying the site of the

destroyed areas. Once the peribronchial tissue was found markedly

distended, giving the appearance that air had escaped through the

destroyed bronchial wall in the loose peribronchial tissue (Fig. 6).

While ulcerative bronchitis was not uncommonly met with in about

200 cases of influenzal pneumonitis, which we have examined here

postmortem, it appeared regularly in the four cases complicated

with subcutaneous emphysema. Ulcerative bronchiectasis of the

larger bronchial branches was uncommon in the epidemic here,

occurring only twice outside of the case reported here.

Bacteriological cultures were made during life from the sub-

cutaneous tissues at various parts of the body, and after death from

the lungs, pleural exudate, subcutaneous tissues, heart's blood,

spleen, brain, and other organs. As has been stated in the clinical

part of this communication, all the antemortem cultures were nega-

tive; the postmortem cultures presented in each case hemolytic

streptococci, pneiunococci, and influenza bacilli, either alone or

in combination.

Discussion of the Mode of Origin of Subcutaneous Emphy-
sema. It may be well to briefly review the various theories which

have been suggested as the cause of this unusual complication:

Bacterial activity may be at once dismissed, since no local inflam-

matory reactions point to this condition. Torrey and Grosh speak

of a destructive softening of the lung parenchj-ma, due probably

to alteration of the lung tissue by toxin or vims. Chemical changes

in the blood, permitting escape of air into the tissues is a possibility.

The delayed time of the coagulation of the blood, the frequency

of nose-bleed, petechial hemorrhages throughout the body, allows

one to entertain the thought that chemical blood changes may
occur which prevent the blood from maintaining the normal balance

of its gases. ^Ye have analyzed the air obtained by puncture of the

distended scrotum of one of the patients examined and found it to

resemble atmospheric air.

^lost of the ^Titers who have reported cases of subcutaneous

emphysema complicating influenza maintain that this condition is

purely mechanical in origin. Thus, S;Mimiers says, "In two cases

rupture of the distended air vesicles has taken place probably near

the apex of the lung. In another rupture occun-ed in the left pleural

cavity, with the production of pneumothorax. In none of these cases

was it possible to demonstrate at necropsy the actual point of

rupture." Berkley and Coffen report 11 cases, 2 of which were

associated with spontaneous pneumothorax. They suggest that

subcutaneous emphysema may occur through the intrapleural

route, providing that adhesions exist between the two layers of
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pleura at the point of rupture, ur through the extrapleural route if

the air flissccls its way to the hilum of the lung. Clark and Synnott,

in the report of 12 eases, conehule that the origin of the gas was
from weakened alveoli of the lung under pressure.

We believe that subcutaneous emphysema chiefly arises by escape

of air from ulcerated or eroded bronchi and its passage along peri-

bronchial or perivascular channels into the mediastinum. The clue

of our explanation, in at least 2 of the cases, was found in the occur-

rence of marked ulcerative bronchitis and subcutaneous emphysema,
both located on the left side.

If we disregarded simple mechanical rupture of peripheral alveoli

as a highly improbable factor in the production of subcutaneous

emphysema, there remain, then, only three possible ways for pul-

monary air to reach the subcutaneous tissues: (a) l)y necrotizing

destruction of alveoli; (b) by ulcerative or erosive rupture of a

bronchus; (c) by rupture of pulmonary tissue through adherent

pleural surfaces. By necrotizing destruction, alveolar air could pass

into the loose peribronchial or perivascular areolar tissue and thence

into the mediastinum. By ulceration or erosion of a bronchus the

air would likewise gain the iiiediastinum. In neither case would
the air pass into the pleiu'a, because this is a closed sac. The third

way is through perforation of necrotic pulmonary and overlying

pleural tissue into the pleural cavity, resulting in pneumothorax.

Shoukl the visceral and parietal layers of the pleura adhere to one

another the air could penetrate both layers and dissect the areolar

tissue between the parietal pleural and thoracic wall to the medias-

tinmn. Such a case would necessitate, it seems, a considerable area

of adhesion. Once the air has found a vent from the pulmonary
tissues, expiratory force and elasticity of the chest wall would
further drive it along the lines of least resistance, which is into the

neck (the location in w4iich the subcutaneous emphysema apparently

always began). Thence, along fascial planes, the emphysema would
become generalized.

Microscopic examination presented a distention of the peri-

bronchial areolar tissue (Fig. ()), and this we consider a support of

our second exi)lanation of the escape of air from the lung.

The question would naturally arise, "Why should this condition

be so im(;ommon wlien ulcerative bronchiectasis is not infrequently

met with in various diseases, as, for instance, tul)erculosis. But it

must be pointed out tliat bronchiectasis rarely occurs acutely and
that the reaction of the tissues surrounding the bronchi would prob-

ably form a wall impenetrable to the air. It may be assumed, then,

that only in rapidly occurring bronchiectasis, without sufficient

tissue reaction, is such a condition possible, and that they arise but

rarely. It would seem, likcnvise, that a fair-sized bronchial branch

is necessary to allow sufficient air to escape for the production of

emphysema. This would appear to us more likely as the cause than



BAKWIN: pathology of influenzal PNEIT.MONLV IN FRANCE 4;)5

mechanical rupture of peripheral alveoU, for not only are hugely

distended and sometimes ruptured alveoli frequently encountered

in both acute and chronic puhnonary emphysema, but the rupture

of a few air sacs would not likely lead to a widespread air infiltration.

Further, rupture of peripheral alveoli could only produce emphy-
sema, provided that firm adhesions were present between the pleural

layers at the point of rupture. Pneumothorax would result otherwise

and in none of the cases reported has this occurred frequently. In

the one instance where pneumothorax was present in our series, it

was not at all marked, since only a few small air bubbles escaped

upon puncturing chest w all through a pocket filled with water.

It is not at all unlikel\' that erosion or rupture in a bronchial

tube might be overlooked, and this, w^e feel, rather strengthens than

weakens our argument. The absence of mediastinal emphysema in

two of our cases may be readily explained by the gradual absorption

of air which occurred in every one of these cases, for, as has been

stated, a marked re<luction in the extent of the subcutaneous emphy-
sema took place in every instance. This probably is due to the

gradual closing up of the point of eruption because of cellular

reaction.

Conclusions. 1. Subcutaneous emijhysema is an exceedingly

rare complication of influenza.

2. Previous explanations of the condition seem inadequate and
unsatisfactory.

In two of our postmortem cases we encountered a combination

of more pronounced left-sided subcutaneous emphysema with left-

sided ulcerative bronchitis, and on microscopic examination the

peribronchial tissue was found greatly distended. We believe the

bronchial air to have escaped into the loose peribronchial tissues,

and by dissecting along lines of least resistance to have gained

entrance to the mediastinum and thence, along fascial planes, to

the subcutaneous tissues. In this way the closed pleural sacs are

not involved, and this accounts for the infrequency of pneumothorax
in this condition.
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GROSS PATHOLOGY OF INFLUENZAL PNEUMONIA IN FRANCE.

Ih' Harry Bakwin, M.D.,
NEW YORK.

The material for this paper was collected from 100 autopsies on

cases of pneumonia dying at a base hospital in France (Commercy,
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Meuse). A few deaths occurred in December, 1918, the number
increasing in January, reaching its highest point during the first

two weeks in February and then gradually subsiding with scattered

cases during March and April.

Only primary pneumonias have been included in this series and
not pneumonias complicating typhoid fever, meningitis, traumata,

etc.

Pathology. General. Of the skin manifestations, jaundice was
the most common, occurring in 40 cases. Usually slight and
only sufficient to stain the sclera?, the skin of the face and perhaps

the aorta, it was not infrequently deep enough to stain the sub-

cutaneous and mediastinal tissues and the kidneys. Herpes of the

lips appeared 8 tunes, 3 times with lobar pnemnonia, 5 times with

lobular pneumonia. Skin or conjunctival petechite were never

seen. A well-demarcated erythema of the tip of the nose, without

swelling or edema occurred once. It was first noted one day before

death.

Emphysema of the subcutaneous tissues of the neck, chest and
shoulders occurred four tunes. The gas that rushed forth on open-

ing into such an emphysematous area was odorless and non-inflam-

mable. This condition was usually associated with emphysema of

the soft areolar tissues of the anterior mediastinimi. Occasionally

blebs were observed between the deeper layers of fascia covering

the chest wall and beneath the pleura. None of these cases, how-
ever, was associated with hemolytic staining.

Palpable enlargement of the axillary l}Tnph nodes, especially

on the right side, occurred 12 times. The nodes were removed and
examined in 2 cases but aside from enlargement showed no gross

changes.

Changes in the recti muscles occurred in 35 cases. At times merely

an unusual pallor, dryness and opacity were present. Such muscles

seemed to have lost their elasticity, were brittle and very easily

fragmented and torn. Though this condition was usually dift'use,

uniformly involving a considerable portion of the muscle, at times

small islands of diseased muscle, rather sharply demarcated from

the surrounding normal tissue, Avere seen. Usually, hemorrhage

into the muscle, with rupture of the fibers and hemorrhage between

the muscle and its anterior and posterior sheaths, were also present.

The hemorrhage frequently dissected down into the space in front

of tlie bladder and could often be seen through the peritoneum

as a blue mass bulging into the peritoneal cavity. In one case com-

plete rupture of both recti was found. The torn ends of the muscles

were separated a full finger's breadth. This peculiar degeneration

of the recti usually involves the lower fourth of the muscle, although

similar changes are often seen, either alone or together with change

below, in the recti at their attachments to the ribs. Abscess never

occurred.
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An etlciua of the right arm, with sHght reddening of tlie posterior

surface of the forearm, occurred once. The arm veins were dis-

sected "hut no thrombi found. In this case the axillary and cervical

lymph nodes on the right side were considerably enlarged.

Purulent inflanmiation of the right sternoclavicular articulation

and of one of the low^r cervical intervertebral articulations was
found once, complicating a case of lobular pneumonia, with multiple

lung abscesses. Splenic culture was sterile, cultures of both lungs

showed Bacillus influenza^, culture of the sphenoid and a. pneumo-
coccus.

Respiratory Systein. By far the most usual lesion encounteretl

in the lungs was acute lobular pneumonia. The lungs were large,

heavy and moist. On section one found, scattered throughout all

the lobes usually, raised, granular, firm, grayish or red areas, about

5 to 10 mm. in diameter. The intervening lung tissue was red,

moist and emphysematous. Occasionally dark red hemorrhagic

areas, without consolidation, were seen. In one case intense con-

gestion and edema of both lungs (from which the Streptococcus

hemolyticus was grown in pure culture) was the only pulmonary
lesion. The raised, granular areas were frequently confluent,

especially in the lower lobes.

The next most frequent lesion met with in the lungs was lobar

pneumonia. This differed from the lobar pneumonia met with

in civil life in its bacteriology, streptococci being found in the

lungs nearly as frequently as pneumococci, and in its not infrequent

combination with lobular pneumonia.

Another type of pneumonia encountered occasionally (7 cases)

was interstitial bronchopneumonia. These cases differed from

those described by MacCallum in their bacteriology. One of the

cases showed Gram-negative cocci in pure culture from both lungs

and another showed staphylococci.

Empyema, as the predominating lesion, was found twice, sero-

fibrinous pleurisy as the predominating lesion once, acute congestion

of the lungs once and multiple abscesses once. Empyema, or

purulent pleurisy, occurred but 4 times in the entire series. It was
twice associated with multiple lung abscesses. Multiple lung

abscesses were found 3 times.

The pleural cavities usually contained a few cubic centimeters of

fluid. Hemorrhages into the pleurae, both large and small, were

very frequent. Fibrinous pleurisy occurred 28 times, serofibrinous

pleurisy 12 tunes and empyema 4 times. The pleural fluid was
frequently blood-tinged. The fibrinous exudate was usually small

in amount, often merely an opacity on the surface of the lung. It

was usually seen where the diseased lung tissue reached surface.

Bronchiectasis occuiTed three times, twice in the right upper

lobe, once in the left lower lobe. Acute bronchitis was a very

frequent accompaniment of the disease. It usually extenrled up
VOL. 159, NO. 3.~M.\RfH, 1020. If)



43S BAKWIN: pathology of influenzal pneumonia in FRANCE

into the trachea, involving its lower half and fading out in its upper

half. Purulent bronchitis was seen 5 times. Enlarged, soft, moist,

reddish bronchial lymph nodes were found in 59 cases.

The larynx was examined in 38 cases. Congestion of the vocal

cords (acute laryngitis) was found 6 times and edema of the epi-

glottis and arytenoepiglottidean folds twice. Occasionally hemor-
rhages into the mucosa covering the posterior surface of the epi-

glottis or thyroid cartilage were seen. Pharyngeal congestion was
seen in a few cases. It was associated with a reddening of the base

of the tongue and was sharply limited below at the commencement
of the esophagus.

Circulator 1/ System. Serofibrinous pericarditis occurred G tunes,

purulent pericarditis once. Generally neither the quantity of

fibrin nor fluid was abundant. It was always accompanied by acute

pleurisy. The pericardium showed petechial hemorrhages in 49

cases.

Dilation of the heart was found in 43 cases, 31 times on the right

side, 12 times on the left. The cardiac dilation was usually slight,

the right ventricle perhaps occupying one-half the posterior surface

of the heart instead of one-third, as it normally does. But occasion-

ally it was marked and was twice associated with sudden death.

Cloudy swelling of the myocardium was found in 51 cases. The
heart muscle was pale, soft and opaque. Occasionally a real flabby,

thinned-out heart wall was seen, but this was rare. Acute vegetative

endocarditis was found 4 tunes. The vegetations were small, always

on the mitral valve, twice on chronically diseased valves, twice on
otherwise noiTnal valves. Hemorrhages into the cusps occurred

in 7 cases, usually into the mitral valve, occasionally into the tri-

cuspid and aortic valves.

In 3 cases the intima of the aorta was swollen, sticky and easily

detachable (acute aortitis). Atheroma of the aorta and coronaries

was noted in almost every case. It was, however, found with equal

frequency in patients dying from other acute infections and from

traumata.

Hemolytic staining of the endocardimii or pericardiimi or both

was observed 5 tunes. Most of these cases were autopsied twenty-

four hours or more after death, although in one case autopsy nine

hours after death revealed slight hemolytic staining of the endo-

cardium.

Liver. Cloudy swelling of the liver was found in 85 cases, con-

gestion 9 times. The cloudy swelling was usually very marked.

Spleen . Large, soft spleen was observed in 65 cases. The enlarge-

ment, as a rule, was not marked; the s])leen was usually reddish

and the Mali)ighiau bodies were usually indistinct.

Genito-urinary System. Cloudy swelling of the kidneys was
found in almost every case. It was usually well-marked. Renal

congestion was also frequent, occurring in 37 cases. Acute nephritis
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occiuTed 4 times, miliary abscesses of the kidneys once. Bile-stain-

ing of the kidneys in cases of deep jaundice was frequent. Micro-

scopic sections of the kidneys in 3 cases, chosen at random from those

showing cloudy swelling grossly, showed necrosis and desquamation
of the tubular cells (convoluted tubules mainly), duplication of the

tubular epithelium with hemorrhage into the tubular lumen, appar-

ently a true acute tubular nephritis. The glomeruli, aside from
congestion, were normal.

Hemorrhages into the renal pelvis occurred in nearly 50 per cent,

of the autopsies (52 cases). The hemorrhages were usually small,

but occasionally they were quite large, especially in the calices

beneath the tips of the pyramids. The hemorrhages extended for a

short distance into the ureter, but were never seen below the upper

fourth. Hemorrhages into the bladder wall were noted 6 times.

Occasionally, on opening a testis, bloody fluid was seen. The
prostate showed no changes.

Adrenals. Cloudy swelling of the adrenal cortex was seen in 23

cases. Congestion of the medullary substance was frequent.

Hemorrhage into the medulla occurred 3 times. It was bilateral

once, unilateral twice.

Thyroid. The thyroid was examined in 38 cases. Cloudy
swelling was found 12 times.

Gasfro-intesiinal Trad. The gastro-intestinal tract showed few

changes. Acute fibrinous peritonitis was found once. In this case

the peritonemn covering the lower ilemn was reddened, hemorrhagic

and covered by a fibrinous exudate. The solitary lymph follicles

and Peyer's patches were raised and reddened. Bloody intestinal

contents were found once. Prominence of Peyer's patches and
solitary hmph follicles, especially the latter, with or without red-

dening, were frequently noted in cases in which no other evidence of

status lymphaticus was found. Acute appendicitis occurred once.

The cranial contents were examined in 2G cases. Meningitis

was never seen. Cases of meningococcic meningitis, complicated

by pneumonia, have not been included in this series. One case of

pneimiococcus Type I meningitis came to autopsy. The lungs

showed an early lobular pnemnonia of the left lobe. Aside from a

very delicate tegmen tympani on the right side the search for an

explanation of the infection was negative. The middle ears and
sinuses were clear and the blood culture at autopsy sterile.

The brain often showed flattening of the convolutions and narrow-

ing of the ventricles.

The sphenoid sinus was opened 22 times. Purulent fluid was
found 18 times, serous fluid twice and in 2 cases no change was
observed. Pm-ulent frontal sinusitis and purulent otitis media
were seen frequently, but no note of the niunber of examinations

was made.
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result of postxmortem cultures.

Predominating Number Percentage
organisms. of cases. of cases.

Streptococcus hcniolyticu.s 18 32.0

Pneumococcu.s

:

Tvpel 3 5.2

Type II 2 3.5

Tvpelll 1 1.7

Type IV 4 7.0

Not typed 6 10.5
— 16 28.0

Staphylococcus 9 15.5

Non-hcmolytic streptococcus 5 9.0

Bacillus influenzae 5 8.5

Grani-ncgative cocci 4 7.0

Total 57 100.0

Bacteriological Note. Thirty-five cultures were made from

the circulating blood taken from the arm vein in the usual way.

Of these 3 showed the pnemnococcus Type I, 2 the pneumococcus

Type IV, 2 pneumococci type undetermined and 1 the meningococcus.

In 2 cases of lobar pneumonia, in which pneumococci were isolated

from the blood during life, postmortem cultures from the lungs

yielded the Strepttx'oceus hemolyticus. It is probable that in these

2 cases at least the Streptococcus liemolyticus was a secondary

invader.

The results of the postmortem cultures are shown in the accom-

panying chart. The Gram-negative cocci, which were found alone

and frequently together with other organisms, resembled meningo-

cocci both morphologically and culturally, but they failed to

agglutinate with jjolyvalent automeningococcus serum. Cultures

from the sphenoid sinus gave very satisfactory results, the organism

found there generally corresponding to the organism found in the

lungs or blood.'

I wish to express my thanks to Dr. J. .1. O'Leary, Detroit, who
did a considerable part of the postmortem bacteriology.

Summary. 1. During January and February, 191!), an epidemic

of severe lobular pneumonia occurred about the region of ( 'ommercy,

France, accompanied by jaundice, cloudy swelling of the ])arenchy-

matous organs and heart muscle and hemorrhages into the i)eri-

cardium, renal pelvis and other viscera.

2. Changes in the rectus muscle were observed in -V-l per cent, of

the cases.

' The case in which the positive meningococcus blood culture was obtained,

was clinically lolmlar jjiieuinonia. There were no signs of n>enin!j;itis and a hnnbar

puncture did not seem ad\isat)le. The |)atient recovered. The organism was

grown in ])lain infusion broth to which the blood had been added after Jive da.vs'

incubation. The organism was typical morphologically and culturall.\- and was

agglutinated by jiolyvalent antimeningococcus serum, dilution 1 to 200 and failed

to agglutinate in normal sera. It was not typed.
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GROSS PATHOLOGICAL FINDINGS.

Number Percentage of

of cases. incidence.

Numljer of autopsies 106

Jaundice 40 30.0
Herpes 8 7.5
Subcutaueous emphysema 4 3.7

Degeneration of recti 3o 33.0
Edema of arm 1 0.9
Purulent arthritis 1 0.9
Enlargement of axillary lymph nodes 12 11.3
Respiratory system:

Lobular pneumonia 77 72.6
Lobar pneumonia 14 13.0

Interstitial pneumonia (i 5.6
Lobar and lobular pneumonia 5 4.7

Interstitial and lobular pneumonia 1 • 0.9

Multiple lung abscesses 3 2.8

Fibrinous pleurisy 28 26.2
Serofibrinous pleurisy 12 11.3

Empyema 4 3.7

Bronchiectases 3 2.8

Acute bronchitis 82 77.0

Purulent bronchitis 5 4.7

Large, soft bronchial lymph nodes 59 55.0
Number of larj'nges examined 38

Acute lai-j'iigitis 6 15.7

Edema of glottis 2 5.2

Heart

:

Serofibrinous pericarditis 6 5.6

Purulent pericarditis 1 0.9

Petechial hemorrhages in pericardium 49 46.2

Cloudy swelling of heart muscle 51 48.0

Cardiac dilatation—right 31 29.0

Cardiac tlilatation—left 12 11.3

Acute endocarditis 4 3.7

Hemorrhage into cusps 7 6.6

Hemolytic staining of endocardium 5 4.7

Acute aortitis 3 2.8

Liver:

Cloudy sweUing 85 80.0
Congestion 9 8.4

Large, soft spleen 65 61.0

Kidneys

:

Cloudy swelling 93 87.0

Congestion 37 34.8

Acute nephritis 4 3.7

Miliarj- abscesses 1 0.9

Hemorrhages into renal pelvis 52 49.0

Hemorrhages into bladder wall 6 5.6

Adrenal

:

Cloudy swelling 23 21.6

Hemorrhage 3 2.8

ThjToid:
Number of times examined 38

Cloudy swelling 12 31.5

Gastro-intestinal tract

:

Fibrinous peritonitis 1 0.9

Sphenoid sinus:

Number of cases examined 22

Serous sinusitis 2 9.0

Purulent sinu.sitis 18 81.8
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3. Empyema was rare, occurring in less than 4 per cent, of the

eases.

4. Acute laryngitis was comparatively rare, occurring in but

6 out of 38 larynges examined (16 per cent.).

5. Sphenoid sinusitis was a very common complication and was
found in 20 out of 22 cases examined (90 per cent.).

6. Seven out of 35 premortem blood cultures showed pneiuno-

cocci. The rest were sterile with the exception of one, which showed
a meningococcus.

7. The bacteria found in the organs at autopsy were varied,

the Streptococcus hemolyticus, pneumococcus, staphylococcus, non-

hemolytic streptococcus, Bacillus influenza and Gram-negative

cocci being found in the various cases in the order of frequently

given above.

CHRONIC NON-TUBERCULOUS LUNG INFECTION.

By C. G. Field, M.D.,
IOWA CITY, IOWA.

The material for this paper consists of eight cases from a some-

what larger number seen during the past year in the medical clinic

of the University Hospital of the State Universit}' of Iowa. Our
object has been simply to review the literature and to emphasize

some points in the diagnosis and treatment of this condition which

so closely resembles tuberculosis and which is so frequently erro-

neously diagnosed as such. We do not claim any originality either

in diagnosis or treatment, both of which have previously been fully

described.

The recent influenza epidemic left in its wake countless cases of

chronic cough, many of which are unquestionably due to tuber-

culosis, as is proved by the finding of acid-fast bacilli in the sputum.

However, in many so diagnosed tubercle bacilli are not found and
the subsequent course is unlike tuberculosis. INIany of these cases

are simple bronchitis, general or localized, or, to use the term

recently suggested by Garvin, Lyall and INIorita,^ chronic non-

tuberculous lung infection.

In 1902 and 1905 F. T. Lord^ described a series of these cases

under the title of chronic influenza. Since then similar cases have

been reported by Eiesman' in 1913, Larabee"* in 1915 and more

recently papers on the subject have appeared by Hammond and

' Am. Rev. TuVjerculosis, 1917, i, 16.

^ Boston Med. and Surg. Jour., 1902, cxlvii, 662; Boston Med. and Surg. Jour.,

1905, clii, 537.
3 Am. Jour. Med. Sc, 1913, cxlvi, 313.

< Boston Med. and Surg. .Jour., 1915, clxxii, 257.
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Wollman,^ Garvin, Lyall and Morita and J. A. Miller.^ The disease

has been variously called ''a lobular form of bronchopneumonia
of long duration," "localized bronchitis," and "subacute and chronic

non-tuberculous lung infection."

Etiology. Age. The onset may occur at any age, but seems to

occur somewhat more frequently in children. G. F. v'-'till,^ who has

described this disease in children, says it is most frequent before

the age of five, due not only to the frequency of measles and whoop-
ing-cough, which diseases it often follows, but because of a special

predisposition of the bronchi of children to infection. In children

there is a relatively large amount of loose connective tissue in the

walls of the bronchi and alveoli, which is easily infected and permits

chronic dilatation of the bloodvessels to occur with relative ease.

The frequency of mouth-breathing and clironic nasal disease in

children also undoubtedly increases their liability to bronchial

disease. Of our 8 cases, 3 began before the age of six, 2 at thirteen

and 3 at twenty. IMiller's cases ranged from seven to sixty years.

The majority of Riesman's cases were between ten and twenty.

Sex. The disease is more common in females. In Miller's series

there were 14 females to 8 males. In Riesman's series girls pre-

dominated. Our cases were divided equally between the two sexes.

Previous Injection. The syndrome usually follows acute diseases,

which affect particularly the upper respiratory tract, such as measles,

whooping-cough and influenza, though in some cases it comes on

insidiously.

Season. Both the onset and the exacerbations occur more fre-

quently du.'ing the colder months, October to April, due probably

to the crowding of people together in poorly ventilated and often

dusty or smoky rooms and the increased tendency for respiratory

disease to pass from person to person under such circumstances.

Na^al Disease. Adenoids and nasal deformities which cause

mouth-breathing are important etiological factors. Chronic

sinusitis is probably present to a greater or less extent in all the

cases. Three of our cases had definite severe sinus diseases and in

all the lung exacerbations were invariably accompanied by coryza.

Family. Miller reports 2 cases from the same family in two

instances. In each instance the same organism was isolated from

the 2 cases, suggesting the possibility of contagion. Two of our

cases came from the same home and Staphylococcus albus was iso-

lated from the sputum of each of them. The same predisposing

factoi', as poor ventilation, with dust or smoke, may help in increas-

ing the family incidence.

Deformed Chest. Still mentions the frequency with which local-

ized bronchitis may occur in rachitic chests, due to the fact that

' Tr. Nat. Assn. Study and Prev. Tuberculosis, 1916, p. 171.

6 Am. Jour. Med. Sc, 1917, cliv, 805.
' Common Disorders and Diseases of Childhood, p. 353.
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portions of the. lung camiot properly expand ;iiul easily become
chronically infected. Xone of the cases here reported had any
deformity of the chest what.e\'(>r, but, we ha\'e s(hm) some cases in

which the deformity seemed to be of etiological significance.

Bacteriology. Bacillus influenza' is the most frequent predominat-

ing organism in the sputum and was found in 36 per cent, of Lord's

cases, but any of the common invaders of the respiratory tract

may be found. In our S cases Bacillus influenzae was found to pre-

dominate in only one instance, while the Streptococcus pyogenes

was predominant in o and Staphylococcus albus in 4. In one of the

streptococcus cases a similar organism was isolated from pus found

in the antrum of Ilighmore. Miller's cases showed Bacillus influ-

enza? in 7, pneumococcus, type I\ , in 10, and Streptococcus ^iridans

in 4.

Out of 06 cases Lord found Bacillus influenzic in 44, pneumo-
coccus in S, Micrococcus catarrhalis in 5, Bacillus mucosus capsulatus

and pseudopneumococcus in o each. A dift'erent organism is some-

times found to predominate at a later time, as was the case in one of

our patients who had Bacillus influenzae at first; but two weeks later

Staphylococcus albus was fouiid to be the predominating organism.

Lord found such a change to occur in some of his cases.

Pathology. Since this is a relatively benign process there has been

very little opportunity to make postmortem examinations. None
of our cases came to autopsy. Hammond and Wollman had an

autopsy on one case and found "localized bronchitis and infiltration

of the bronchial wall and foci of bronchopneumonia about the

smaller bronchi." Lord examined, postmortem, a typical case of

forty-four years' duration and found slight general bronchiectasis,

with many small areas of interstitial pneumonia. It therefore

seems probable that, as Miller has stated, the pathology "may
consist of a localized bronchitis, with a lobular distribution, which

may clear up or persist in a subacute form, offering a site predisposed

to exacerbations and increased tendency to fibrosis." That the late

changes are bronchiectasis and areas of interstitial pneumonia is

shown by Lord's case. The tendency in some of the cases for the

cough to become paroxysmal, with considerable amounts of sputum,

shows there must be some dilatation of the smaller bronchi fairly

early in the course of the disease. The roentgenograms often show

some fibrous thickening, which occasionally pulls the heart slightly

to the aft'ected side.

SyiMI'toms and Course. Chronic cough, usually most marked

in the mornings, and expectoration of variable amounts of muco-

purulent sputum are the outstanding features in practically all

the cases. The general health is relatively little affected, but

many of the cases complain of slight loss of appetite, slight loss

of weight and lack of endurance. Four of our cases complained of

these, but the other four claimed they were iti perfect health except
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for cough and expectoration. One of our cases had several frank-

hemorrhages, two of which consisted of as much as a pint of bright

red blood. Many cases with hemoptysis have been reported in the

literature. Moderate fever, night-sweats, pain in the chest, in short,

any of the symptoms of tuberculosis may be present. Riesman has

pointed out that subacute and chronic lung infections may be the

cause of obscure long-continued fever, as some of these cases com-
plain of no symptom referable to the chest, and it is only by making
routine chest examinations and finding the typical signs that the

nature of the process is suspected.

The course of the disease is marked by extreme chronicity, Avith

a tendency to frequent exacerbations. The latter are usually accom-
panied by coryza, fever, increased cough and tightness in the chest,

frequently pain in the affected side, and occasionally, as in one of

^liller's cases, slight effusion. Some of the cases go on to complete

recovery in from two to six months, but when the condition has

become well established the patients go on from year to year with

nothing but temporary abatements, and eventually the general

health becomes more or less impaired. The prognosis is best in

children.

Physical Signs. The site of the lesion in our S cases was the

left lobe in 5, the right lower lobe in 1 and both lower lobes in 2.

In 7 of Lord's chronic cases the right lower was affected in 2, the

left lower in 1 and one or both apices in .3. Garvin, Lyall and IMorita

state that in 90 per cent, of the cases the lesion is in the lower half

of the lungs. Inspection reveals nothing abnormal, or, at most,

only slight lagging of the affected side. The typical signs are sub-

crepitant rales, especially after cough, in one of the lower lobes.

These may be brought out by placing the patient in the inverted

position, as has been emphasized by Garvin, Lyall and Morita.

Over the affected area the percussion note is often somewhat
impaired and the breath sounds somewhat harsh. Physical signs

are frequently insignificant and occasionally entirely absent.

Three of our patients were rather pale, emaciated and "sick"

looking, but all the rest were well nourished and of good color. Two
had considerable incurvature of the finger nails. All had slight

leukocytosis (11,000 to 12,400 per c.mm.) and three had slight

anemia.

All of our cases raised mucopurulent sputum varying in amount
from I dram to 1 ounce daily. Two cases were not expectorating

anything when admitted, but upon being placed in the inverted

posture for fifteen minutes, three times a day, both began bringing

up small amounts of mucopurulent sputum. The sputum in most

of our cases contained the green nummular masses so often seen in

influenza. Tubercle bacilli were never found in any of the sputa

after repeated examinations botli with and without antiformin.

The von Pirquet test was negative in the four children. Two of
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the adult cases gave no general or focal reaction to the subcutaneous

test. The latter test was not tried on the other two adult cases.

Diagnosis. That the diagnosis is frequently missed is shown
by the fact that one-half of our cases were previously diagnosed

tuberculosis. Cases with chronic cough, which is not paroxysmal;

purulent sputum persistently negative for acid-fast bacilli; insignifi-

cant roentgen-ray findings, with rales located in the lower half of

the chest (in the absence of a heart lesion) ; and the general health

only slightly impaired are undoubtedly cases of chronic non-tuber-

culous lung infection.

When the lesion is located at one or both apices the diagnosis is more
difficult and tuberculosis cannot always be positively excluded even

after prolonged observation. Against the latter, however, is the

fact that the disease has no tendency to spread to other parts of the

lung and the sputum never contains tubercle bacilli. The absence

of acid-fast bacilli from purulent sputum, after careful and persistent

search, can be said, for all practical purposes, to rule out tubercu-

losis. The general robustness of the patients in spite of the extreme

chronicity of the disease and the frequent exacerbations, the negative

roentgen-ray finding and negative tuberculin test are sufficient evi-

dence to exclude tuberculosis.

In our 4 cases which were previously diagnosed tuberculosis the

signs were entirely confined to the lower half of the lungs. Basal

lesions in tuberculosis are rare and are always toxic. The good,

general health of these patients, in relation to their rather extensive

physical signs of lung involvement, made us doubt the diagnosis

at once.

Subacute cases, with moderate daily rise of temperature, may at

first resemble typhoid fever; but the slight leukocytosis, negative

Widal and blood culture, together with the finding of the charac-

teristic lung signs, should suggest the correct diagnosis.

Bronchiectasis can usually be excluded by the fact that the sputum
is brought up in smaller amounts and not in the paroxysmal manner
so characteristic of that disease. However, as mentioned before,

sooner or later some of the cases probably develop slight bronchiec-

tasis.

Sometimes the disease may be recognized at its very beginning

by careful examination before discharge of all cases of influenza,

acute bronchitis, measles, etc. Recently one of our patients with

acute bronchitis, who had ne^'er been troubled with cough before,

was about to be discharged after being free from temperature and
symptoms for several days. On routine examination of the chest

the left lower lobe was found to be filled with craclding rales, and

the percussion note was somewhat impaired over this area.

During the six weeks since he has been reporting regularly to the

out-patient clinic, and, in spite of treatment, the signs still persist,

and he has now considerjible qough and expectoration,
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Treatment. As Garvin, Lyall and Morita have pointed out
the essential treatment is posture. The constant hacking which
these patients carry on never, entirely frees the smaller bronchi

from secretion and alleviates the desire to cough for only a brief

period of time. Drainage can be accomplished by having the

patient hang over the end of the bed or kneel on a chair, with his

hands on the floor. Placing the patient in the Trendelenburg or

reverse Trendelenburg position on an operating or treatment table

is more comfortable for the patient, and in some cases produces

better drainage. The posture should vary somewhat, depending
upon which part of the lung is to be drained. It may be necessary to

try several different positions before the one which accomplishes

adequate drainage is determined. The experience of the patient is

often valuable in making this determination. The treatments

should be of sufficient length and frequency to keep the affected

area fairly free from secretion. Fifteen minutes, three or four times

a day, are usually necessary at first. All of our cases have received

distinct benefit from this form of treatment. Patients who have
been coughing more or less all day long, and even having their

sleep disturbed by paroxyms of coughing, soon cough only at the

time of inversion. The amount of sputum gradually becomes less

and the general health rapidly improves. There may be a slight

febrile reaction after the initial drainage, but after that the toxic

s^Tiiptoms rapidly disappear entirely. Two of our cases who were
raising no sputum began to expectorate from 1 to 4 c.c. daily after

postural treatment was started, thus giving us an opportunity to

examine the sputum in addition to putting an end to their cough
and afternoon fever. During or immediately after inversion the

rales can be much more easily heard, and, in fact, may be heard

only at this time.

It may be necessary to continue this inversion over long periods,

a year or more, but patients soon become accustomed to it, and the

benefit is so obvious that they are usually enthusiastic and can

readily be persuaded to carry it on in their homes. Our patients

also received inhalations of compound tincture of benzoin following

the inversions. In view of the fact that the affected part of the

lung may be held down by adhesions, pulmonary gymnastics in the

form of blowing-bottles should benefit some of the cases. This has

been tried, with considerable success, in this hospital in the depart-

ment of pediatrics, where a number of these cases have occurred.

In all the cases the nasal sinuses should be carefully examined and
any existing disease eradicated as far as possible.

Since the exacerbations occur in the colder months it may be

advisable to recommend a warm climate for the chronic cases that

are refractory to treatment. Exacerbations should be avoided by
living an out-of-door life and avoiding exposure to people suft'ering

from acute colds. Irritants to the bronchial mucosa, such as tobacco

smoke and dust, should also be avoided.
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W(! used an autogenous vaccine in 2 cases, but noticed no more
improvement than in similar rases wliicli were receiving only pos-

tural treatment.

I beg to acknowledge my appreciation to Professor C. P. Howard
for giving me the opportunity to study and report these cases.

CASE REPORTS.

E. S., No. (5275. White boy, aged fourteen years, entered May
19, complaining of cough and expectoration dating from measles

at five. He was well nourished and there were subcrepitant rales

in both lower backs as high as the angles of the scapulee. The sputum
was negative for tubercle bacilli and the cultures showed a marked
predominance of the Streptococcus pyogenes. Afternoon tempera-

ture, 09.0° F.; leukocytes, 11,000; Wasserinann, von Pirquet and
roentgenograms negative; chronic empyema of antrum of Highmore.
Antrum was drained and reverse Trendelenburg posture for fifteen

minutes, three times a day, were given. Discharged June 20, free

from cough, expectoration and temperature.

O. M., No. (5337. Male, aged twenty-two years, entered June 4,

with headache, cough and temperatm-e (»f 102.8°, which began the

day before. Past pulmonary histor\' iiegati\'e. Lungs negative.

Temperature became normal on the sixth day but continued to

raise large amounts of green nmnnnilar sputum, slightly streaked

with blood. At this time the left lower lobe was found to be filled

with subcrepitant rales. Six weeks later, when seen in the out-

patient clinic, the signs were unchanged and the sputum contained

a pure culture of Bacillus influenzae. He is now rapidly improving

on postural treatment.

E. C, No. 6274. White male, aged nineteen years, entered

May 19, complaining of constant cough and expectoration dating

to whooping-cough, two years ago. During the last four months
he had lost ten pounds and felt weak and tired. He was pale and
emaciated. The lung signs were sharply localized to the right lower

lobe, where the percussion note was impaired and many subcrepitant

rales were heard. The sputum showed Streptococcus pyogenes and
no tubercle bacilli. Afternoon temperature, 99.2° F.; leukocytes,

11,000; von Pirquet and roentgen rays negative. Carried out

postiu'al treatment at home. Two months later cough and expec-

toration had ceased and general health was much improved.

A. De S., No. 6114. White male, aged twenty-six years, entered

April 3, 1919. Had constant cough, with frequent exacerbations

and variable amounts of thick, yellow sputum as long as he could

remember. Color and nutrition were normal and both lower lobes

filled with rales. He was raising about one ounce of sputum daily,

which contained a predominance of Staphylococcus albus. After-

noon temperature, i)9.2° F^., Wassermaim, \'on Pirquet and roent-
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Senograins were negative. Chronic pansinusitis. I)rainai2;e ol' tlie

sinuses and postural treatment for one month rt^sultecl in marked
improvement in the cough and reduction of the daily amount of

sputum to h c.c.

E. B., Xo. 5810. White girl, aged fifteen years, entered January
10, 1919. Had l)een coughing since measles at six. Expectorated
one dram to an ounce of sputum daily. Color and nutrition normal.
Both lower lobes were filled with rales brought out by coughing.

Afternoon temperature, 99.0°; leukocytes, 12,200; red cells, 3,910,-

000; hemoglobin, 75 per cent. Sputum was green nummular tyi)e

and cultures showed Staphylococcus albus. Wassermann and \'on

Pirquet negati^'e. Roentgen rays showed considerable fine radiating

thickenings at the bases. Sinuses negative. After two months of

postural treatment the anemia had disappeared and she had gained
six and three-quarter pounds. Cough, sputum and lung signs had
disappeared.

L. C, Xo. 4810. White female, aged fourteen years, entered

June 16, 1918. Had a chronic cough since whooping-cough in July,

1917, which had become much worse since she had measles in May,
1918, since w-hen she has expectorated about one ounce of sputum
daily, perspired profusely at night and lost weight and strength.

She was ^•ery ])ale and emaciated and there was slight clubbing of

the fingers. There was impaired percussion note and numerous
moist rales over the left lower lobe. The sputum contained Strepto-

coccus i)yogenes. Roentgen rays, von Pirquet and Wassermann
negative. Afternoon temperature, 99.2°; leukocytes, 11,000. Was
discharged July 25, 1918, free from cough and expectoration. She
had gained six pounds; color and temperature were normal.

L. E., X^o. 6299. W'hite female, aged twenty-seven years, entered

May 24, 1919. Had a severe cold eight years ago, during which
she had several hemoptyses, two of which were as much as a pint.

Has had constant cough since. Sputum is often blood-streaked.

She looked healthy and the only signs found were impaired per-

cussion note and moist rales over the left lower lobe. She was
not expectorating when admitted, but after postural treatment

was begun she raised one dram daily of green nummular sputum
which contained Staphylococcus albus, and the cough ceased except

at time of inversion. Subcutaneous tuberculin test and roentgeno-

grams were negative.

E. D., X^o. 6374. White boy, aged thirteen years, entered June

16, 1919. Had whooping-cough at nine and has since had cough
and expectoration, with frequent exacerbations. He was pale and
emaciated and running an afternoon temperature of 99.8° The
low'er left lobe was filled with rales. Leukocytes, 12,000. Von
Pirquet and roentgen rays negative. Sputmn contained Staphylo-

coccus albus in almost pure culture. Temperature and weight

became normal and cough and expectoration much improved after

two weeks.
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A PSYCHOLOGICAL THEORY OF THE CAUSE OF EPILEPSY,
WITH SPECIAL REFERENCE TO AN ABNORMAL

MUSCULAR EXPRESSION OF A STRONG
EMOTIONAL DRIVE.

By Chester A. Marsh, A.B., M.D.,
ASSISTANT PHYSICIAN, INDIANA VILLAGE FOR EPILEPTICS, NEW CASTLE, INDIANA.

EprLEPSY, though it has existed and has been studied as long as

we have written history' , is so complex in its phenomena that it has

baffled the medical profession in establishing its etiology. It is

now broadly defined as a chronic progressive disorder characterized

by recurrent abrupt attacks of loss or impairment of consciousness

with or without convulsions and accompanied ofttimes by a physical

and by a mental deterioration. Recent medical investigation,

since there is no definite pathology known common in every such

case, has been an attempt to study the disease process chiefly from

the viewpoint of a mental disorder.

In every individual case of epilepsy we find certain peculiar but

definite mental characteristics which are common to all so afflicted.

The mind of the epileptic is filled with thoughts and feelings of an
unpleasant nature, so that he is seldom if ever happy. He is con-

stantly wanting something that he cannot get. In his efforts to

gain the thing desired, he possesses a strong determination that is

characteristic only of his type of mentality. Although physically

and mentally he is entirely incapable of attaining the things he
desires, he possesses an um'easonable confidence in his own ability

to overcome any obstacle. Failing to do so, he becomes tempera-

mentally a misfit wherever found. He is sensitive about his incapa-

bility, which he will not recognize, is apt to be irritable when
approached and becomes a patient subject to tantrimis and even

acts of violence when not managed with the greatest degree of

caution and understanding. Wrapped up in his likes and dislikes

of the imobtainable, he can usually be expected to miss the pleasure

that he might find in performing tasks within the scope of his

capabilities. This mental make-up, characterized by supersensi-

tiveness, egocentricity and emotional poverty, does not help the

epileptic to make proper adaptations in life.

We might conclude that given an individual with such an
emotional constitution plus a particular type of stress we should

get a particular epileptic reaction. Such a generalization, while it

may be true, leads us into conditions difficult to explain. Every
person, to a greater or lesser degree, manifests these same mental
peculiarities and also is subjected to most every form of stress, so

we shall have, then, to consider everyone, both young and old, as

potential epileptics. The surgeon may, though he probably looks
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forward with hopes to the time when he will not be asked to operate

to relieve epilepsy upon clinical advice of such a doubtful nature as

is given today, want more definite proof that the phenomenon is

purely an abnormal mental reaction. Perhaps also ^^e should con-

sider that the many theories advanced by the internist, based on

subjects as yet not well iniderstood, such as endocrinic disturb-

ances, intestinal intoxication, acidosis and increased intracranial

pressure, may have an element of importance, since they jirobably

deal with a resultant abnormal physiological process. These are

steps made in the right direction and, like institutions, they are

neither made nor destroyed in a day but must stand until supplanted

by something better. Therefore, we must have here more than a

generalization. We must, by a proper analysis, show the particular

factors in a mental process that produces an epileptic reaction

and show how it may be avoided.

A proper analysis of a mental, diseased state presupposes a work-

ing knowledge of normal mental activity. This is just as true as

it is in the field of pathology, where we must first know normal

tissue before we study the abnormal. Likewise, we study the

physiology of the normal body before we investigate abnormal

physiological processes. So any study of this subject, if it be of

import, must show how the mental life of the epileptic differs from

the mental life of a normal individual and consequently brings

about his destruction.

Mental life is primarily teleological. Our inner faculties, that is,

our instinct and ways of thinking, feeling or desiring, come to us

when things interest or excite us, and they act as the motive power,

which, when directed in natural channels, serve to secure our

common welfare and safety. These feelings may, however, when
improperly directed, find expression in an abnormal manner, and
if habitually exercised in this way, may lead to the possessor's

destruction.

Every mental state of this kind has a muscular expression. We
recognize them in the voluntary and involuntary muscular reactions.

We have, as an example of the latter, inconspicuous changes in

breathing, in circulation, in general muscular tension and visceral

changes, brought on by various emotional states. A definite feeling

of this kind, which drives both voluntary and involuntary muscles

to action, is hunger. We get hungry, go about getting something

to eat and then find pleasure in eating as our hunger is satisfied.

So these feelings, whether we are conscious of them or not, produce

muscular activity which is brought about to meet some particular

adaptation essential to the body's welfare.

Feelings which stir up voluntary muscular reactions are apt to

be more keenly felt. Danger, for example, fills us with fear and the

natural expression of this emotion is to exert our muscles in sucli a

manner that we shall escape it. Flight is quite often the usual action
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taken. If by running away we escape the danger, we experience a

sense of pleasure in our success. While running, though, should

we feel a doubt of our success in escaping the pursuing danger, our

experience is very unpleasant, and the greater our doubt the greater

is our fear, so we are able to run all the faster.

Another mental state which exemplifies a muscular expression

of the voluntary type is seen in the reaction that follows anger. The
natural expression of this emotion is to (nercome the thing which
causes the anger. Perhaps it means a fight. It is an interesting

observation that, in a large, open field a man cannot fight as hard

as he can when he is cornered. In the open he has plent\' of room
to maneuver, with the possibility of turning in flight if the battle

gi'ows too strong. Cornered, he has less space for manuever, with

no chance of escape except by overcoming his adversary. In this

case the emotional feeling which gives him motive power for his

efforts is not weakened by conflicting thoughts, but is made stronger

by the increase of unpending danger.

We cannot consider here all of our thoughts and feelings or

whatever other names we may give our mental states, for they are

infinite in number. We can, however, from our knowledge of them,

draw this general conclusion: that they are, whether we are con-

scious of them or not, the motive pow'er behind our efforts to do or

to get things for ourselves or for those in whom we are interested.

With such motive force calling for expression, five different ways
are found as an outlet for these feelings. W'hen we want to do or

get something we may be

:

1. Successful.

2. Unsuccessful—suicide.

3. Unsuccessful—cease trying.

4. Unsuccessful—insanity

.

5. Unsuccessful—epilepsy.

Probably no life is so unpleasant as never to experience success

in some degree. Nevertheless, to be successful in everything one

attempts is doubtless a greater pleasure than anyone has ever

experienced. So we mention the first manner in which feelings

may find exjiression only as an ideal never reached.

The second also has little interest for us except that we must
accept it as a frequent outcome to ill-success. Suicide is an abnor-

mal maimer of escape, })ut one that places the one who considers

life not worth living, if he cannot do or get the particular thing of

sole interest to him, soon beyond burden to others.

In the third we have to consider the action of the normal man
who meets unsurmountable obstacles. Wanting to do or get some-

thing, he i)uts forth every reasonable effort. As he ponders and
studies, i)erhaps worrying a little more than he should over his

troubles, seeking some new way of approach that he may be success-

ful, he soon feels the repulsiveness of gi-eater eff'ort in the face of the
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futility of any attempt, so lie ends the unpleasant experience by
turning to other tasks which he can accomphsh and thus finds

pleasure in their success. The mstances in which the normal man
gives up when demands become too trying are as many and as
A'aried as there are interests in life.

The fourth way of meeting a difficulty is a manifestation seen in

insanity. In this condition, often complicating epilepsy, we do not
find an indi^idual who has formed the habit of avoiding the danger
of too great mental stress as the normal man meets it. Instead,
the unnatural habit is made of escaping an intolerable situation of

unsurmountable circumstances through a mental state made more
tolerable in a world of imagination, where hallucinations, illusions

and delusions play a make-believe part.

The fifth and final Avay in which the motive power of emotional
life finds expression, when the natural pleasurable channel of success

is blocked, is through an epileptic reaction. Possessed with a

mental make-up characterized by egocentricity and an emotional
poverty for feelings not particularly concerned in his unmediate
desires, the epileptic, like the man cornered, has no possibility of

escape except to accomplish what he desires or succumb in his

efi'orts. He could avoid the latter outcome if he did not possess

such an exaggerated notion of his own ability, and like the normal
man could give up trying. But he labors on with every obstacle

serving to aggravate his emotional drive to the point of an abnormal
explosion.

Fatigue is a natural consequence of any mental activity, and it

demands rest which we get normally when we sleep at night. If,

however, the mental work is of the nature of violent strain, such as
is experienced in extreme emotional eft'ort, an abnormal degree of

fatigue or exhaustion is had which calls for an immediate cessation
of function until a period of rest intervenes. This is what happens
in the phenomena of epilepsy when the patient falls unconscious.
The higher brain centers which have to do with the directing and
with the consciousness of efforts become exhausted from overwork
when subjected to extreme nervous tension. This loss of con-
sciousness is not deep enough to involve the motor centers, so the
emotion goes on to an abnormal expression in muscular activity,

unguided and uncoordinated, which we know as a convulsive
seizure.

Two cases of this kind, which, from all the evidence gathered
from the patients and their friends who knew them in the army,
were the first attacks suffered of the kind, came to m\' notice while
in France. The first was that of an excellent soldier of the infantry,

an Armenian with our army, who had difficulties with the first

sergeant of his company. The sergeant, of German parentage,

possessed many racial characteristics. Although a fine specimen
of physical manhood and an excellent American soldier, his very



454 marsh: a theory as to the cause of epilepsy

appearance was odious to the Armenian, who had lost his wife and

children in the massacres of his native land. Because of these

differences, the Armenian was detailed to the officers' mess for

duty, where he would be less apt to come in contact with the first

sergeant. Some time later, however, their quarrel was renewed,

when the first sergeant, in language which betrayed not a long

separation from that of the Fatherland, proceeded to give the

Armenian a lecture on proper respect to the first sergeant of the

company. Angered to the breaking-point, the Armenian would

have crushed him had he dared to violate the laws of military

discipline; but inhibited, he faced his aggressor until in emotional

exliaustion he fell unconscious, and the emotion went on to an

abnormal expression in a typical grand mal attack.

The second case was that of a sturdy soldier at the port of embar-

cation for home. Burning up with the desire of getting home, an

emotional state of feeling, known only to those who have experienced

it, the soldier met difficulties because of a lesion of a suspicious

venereal nature. Having passed daily venereal inspection for more

than one month, and knowing that he had not been exposed to

infection, the mental shock, when he was informed by the inspecting

surgeon that he would be held for further observation, was more

than he could endure. He fell unconscious in a convulsion not

unlike that of an epileptic seizure.

From such an analysis of mental activity we arrive not only at

the fundamental factors causing the phenomena of epilepsy, but

we come also into possession of knowledge which guides us in om-

efforts to combat the disorder. We have seen that all muscular

activity is dependent upon a motive force which we are wont to

call feelings, or emotional state of mind, and that these emo-

tional states are intensified in the face of opposition, unless other

feelings of an irrelevant nature, which tend to weaken them, are

entertained. Consequently, every individual must acquire the

habit of a broad interest in the things of life that he may the more

readily escape the impleasantness of failure in particular under-

takings.

This is a normal habit of which we have countless examples. In

the teachings of most of our institutions of learning, emphasis is

laid upon the necessity of a broad education in general subjects

instead of intensive work in particular l)ranehos. The experience

of the race in this direction is exemplified by many iustinc^tive

actions that may be observed. A mother will not allow her baby

to lie neglected in a fit of crying, but by fondling and caressing

helps it to overcome its intense emotional state of unpleasantness.

Neither will she allow it to be teased or otherwise encouraged in

unpleasant feelings. Who has not heard a mother's admonition,

"Don't frighten the baby; you will scare it into fits?" Babies are

given toys and pla\-things that they ma}' be pleasantly occupied.
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In a kindergarten the trying ordeal of keeping a child pleasantly

engaged is minimized thi'ough a teacher trained in the art of leader-

ship. It is an interesting spectacle to see how such an instructor

can keep, all the morning and afternoon, many children happy
at play. Each disturber who threatens the contentment of all

present has his attention taken from his own particular whims by
the mere suggestion of a new game, and before it can be realized,

all are happy once more, singing and playing without a harsh word
given or anyone spanked to start all crying. It is necessary, also, to

make the common and high-school work attractive, for the young
resent the least overtaxing of their mental powers. In college a
student is m-ged to take part in athletics, so as to relieve his pent-up
energies. A business man finds hobbies, golf or fishing, a side line

to take his mind from the worries of his office. These are protective

influences which tend to weaken emotions which tax our mental
strength.

Everyone feels these needs instinctively, yet every individual

is conscious of an opposite tendency in this world where alone the
strongest survive. Everyone feels the need of sharpening his

interests down to particular ends. This may be done within certain

limits, but when carried too far, brings on abnormal nervous con-
ditions, A child which manifests an intensive application to study,

although we may marvel at its accomplislmients, is considered

precocious, and we are fearful that it cannot withstand such mental
effort. The genius, limiting his field of activity, applies his mar-
vellous amount of energy in accomplishing results of astounding
importance. Yet society looks upon him as eccentric, or even crazy,

because of his poverty of broad interests. He is abnormal because
most men of his type become failures in a nervous breakdown of

some form.

The nature of our emotional life, then, is largely one of habit in

our attitude toward things about us. So, confronted with the
necessity of making difficult adaptations, we can expect the result-

ant reaction to be normal only when there is present a well-rounded
emotional development. When, therefore, we see manifestations

of emotional poverty we should be on our guard for abnormal
expressions in particular emotional stress. A form of stress not
usually looked upon as emotional, because the patient may not be
conscious of any particular feeling, is had in acute febrile states,

in toxemias and the like. Under such conditions the life of the
individual is threatened. It does not make any difference what the

form of attack may be, even though it be worms or even eyestrain,

the body as a living organism resents any form of infringement on
its welfare. Therefore, if consciousness is impaired there may be
an abnormal expression of that power of resentment. A convulsion

is one of the abnormal forms.

In anesthesia we produce, by means of ether as a drug, an attack
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on the life (»f the body as a hving organism. The liigher centers oi"

the cerebrum are first exhausted and cease to function. If care is

not taken to gain the patient's confidence before these centers are

put out he lias a well-developed emotional state of fear because of

the ordeal before him. Even though the patient may come to the

hospital unconscious from trauma, by forcing the ether the air

passages are strongly irritated, producing a special insult against

the welfare of the body, which will be resisted even though the

conscious centers of the brain are not functioning. In anesthesia

tlie muscular action, as an expression of resentment, becomes what

we call the excitement stage and it continues until the motor centers

are paralyzed. These are all abnormal expressions of emotions,

and once exercised become easier with each repetition. If we would

guard against a habitual exercise of such abnormal expressions

we must not only combat disease processes but we must so goA'ern

conduct that strong emotional activity will be avoided.

The same principles are in\'olved in the care and treatment of

a patient who has a ^^•ell-developed disorder of epilepsy. The scope

of this article does not permit a discussion of the details of the

method of application of these principles, for each case is largely a

matter for individual consideration; \et there are certain general

features of the work which may be mentioned.

The hopes for improvement and recovery in every particular

case of epilepsy lie in the patient's ability to become pleasantly

occupied. Patients of low-grade mentality, patients past middle

age and those in whom the process of epilepsy is long established

in mental habits firmly fixed oft'er only a guarded prognosis. It is

with the young and with those early in the process of the disorder

that we expect favorable results. So we look forward to the time

when, instead of the greater percentage of those recei\'ed being

chronic in their affliction, we may have more enter suitable insti-

tutions when their epileptic seizures are first manifested. Many
patients are also handicapped with physical disabilities which

liave been a hindrance to them all through their life. Such deformi-

ties often serve as the exciting force which narrows the field of

their pleasurable activities. When possible these physical defects

are corrected and the patient is put in an environment where he

is not always made conscious of his troubles.

To aft'ord an op])ortunity where patients of this kind may work

and not be constantly reminded of their aflEliction as they are when

employed at home the State of Indiana has established this farm,

through the efforts of a leadership of the caliber of constructive

genius. The wisdom of the undertaking is seen in the hn})rovement

of a patient after coming here. Almost without excejition every

such individual not only gains in physical health by taking on weight

but makes decided mental improvement, with the result that his

seizures become less frequent. Many patients coming in shackles
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t'loiii iiisiiiic l)()sj)il;ils, wIh^ic they are <;()i)si(Jei(;(l tlic most ohji'ctictii-

able aiul clifHcult to manage of all patients there, are in ;i short tim<-

fouufl j)ea('eal)ly at work nt \arious tasks on tin; farm.

The proMem, ho\\(>\('i-, of eha,nji;in,u; the mental Jillitudc of the

epileptic does not inu\ in ])ro\i(lin<;' him with an opportnnity tor

work in which he ma\' become interested. A jx-rson hahitnaliy

self-centered is always ready to resent anythin<;' that will o[)pose

his particniar ideas. The e|)ileptic is such a ]>erson. lie caimo* he

ordered to do a thiiij;" or he forced to work and he expected to do it

joyfully. He(;iiuse of his mental attitude and resultant seizures,

which he considers as an allliction, lu; sets himself up as an object

to be pitied, but he w ill not be satisfied with any sympathy which
may be shown him. Symj)athy he does not want, and he will not

stand abuse. A plain understandin<( is all that is necessary to

satisfy him. With this lu; seldom fails to res|)ond to ;iny sujj^fjjestion

honestly and ])leasa,ntly given.

Such characteristics cannot be said to l)e wholly ;d)noi-in;il, for no

person can will or be forced to will to do a thing. There nuist be

a reason or desire to do strong enough to overcome any conflicting

notion. To helj) them to have desires to do things, to place them
in suri'oundings that will aid in this, is the big thing to be considered

in the care and treatment of the epileptic. Attendants nnist be;

made to understand this, for until they do they are nion; a[)t to

rule by brawn than by brains, thus adding to the j)atients' aflliction.

There are many patients who quickly show the results of the

slightest mistreatment by becoming irritable, violent or even so

emotionally wrought, up that they develop a convulsive seizure.

In a (!ottag(; for small children there; is a boy who finds jjleasiu'c in

standing uj) in his chair playing with the window-blind string. The.

attendant does not want him to do this. So he observed that he
could, by scolding and slapping the child's hands, compel hhn to sit

quietly in the chair. This he would do, but with a scowl of

unpleasantness on his face which would shortly be terminated by
his falling in a seizure. lie observed, also, that instead of this

procedure, that by dangling a string from his pocket alongside of

the window blind string that th<; boy wouM take this string witli

delight. Now, by fondling and caressing tlu; little fellow in a gentle

manner he could place him in the chair where he would play

peaceably with the string for hours without having a seizure. This
is but one example of the right and wrong way of managing the

epileptic. When mistreated his condition is made all the worse,

but when handled with judgment and understanding his attention

is easily attracted from the undesirable to the desirable by proper

suggestion. Although many of these children are crippled or feeble-

minded, even to the extent that they are bedfast, yet they manifest

a consciousness of feelings of a marked degree. They know when
they are warm and when they are dry and clean. 'Ihey know wdien
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they are hungry, and are conscious of many things which concern

their individual welfare which we fail to notice. They love to be

petted and are very solicitous of any attention that may be given

them. In this they are not unlike any child, unless we seek to find

particular emotional differences. A normal child has its likes and

dislikes. A newborn baby does not find things altogether pleasant

in its new surroundings. It has been used, before it was born, to

sharing the warmth of its mother's body, to obtaining its food and

breath through her blood. When born it must face new conditions,

in that it must breathe for itself and obtain its food in a new way.

Likewise it must tolerate rough, irritating clothing in order to keep

warm. If there is anyone who thinks this a pleasant experience

he will have that idea divorced from his mind if he will but gaze on

the wailing face of the baby just born. From beginning, then, until

the end of life every person is confronted with the necessity of

meeting unpleasant experiences which may be made less tolerable

if proper judgment is not used.

Besides the unfavorable attitude of the patient toward interests

outside of his own unmediate desires we have many other con-

ditions which aggravate unpleasant emotional states. Our records

show more seizures on Sunday than on any other day of the week.

Everyone recognizes this as the "longest day of the week," because of

inactivity. Such a tune affords an opportunity for worrying about

getting home or just any thing which would have no place in a

mind exercised with pleasant occupation. Likewise, more seizures

occur during the "long winter days" than in the summer. Long-

drawn faces, as seen in the epileptic, tell the story of the producing

mental attitude. It becomes a problem for serious study, then, if

we may make conditions good enough that we can help them to

develop a habitual smile.

In conclusion, then, we must look upon epilepsy as an abnormal

muscular reaction to strong mental states. It is an abnormal

expression because such muscular activity does not gain the end for

which the emotional state was generated. It is unnatiual, also, since it

is effort undirected. The epileptic, because of his peculiar make-up,

cannot avoid the dangers of too great stress as the normal man
meets it, but by an emotional drive that cannot be readily checked,

labors on to mental exhaustion in unconsciousness. This is not

deep enough to involve the motor or life centers of the brain, so a

convulsion takes place. Viewing epilepsy in this light, we are now

able, in treating the disorder, to institute more rational methods

than has previously been had in surgical procedure and in empirical

therapy.
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Note on the Presence of Meningococci in the Skin Petechise in

Cerebrospinal Fever.—Mum (Jour. Royal Army Med. Corps, London,
1919, xxxiii, 404) reports two instances in which death was preceded
by cough and purulent sputum and by a petechial eruption. The
smears from the petechije showed free and intraleukocytic Gram-
negative diplococci. The same diplococcus was found in the blood but
not in the cerebrospinal fluid, and there were no postmortem evidences

of meningitis. Tlie meningococcus belonged to Gordon's type II.

These observations confirm the findings of others who, however, in

some instances, thought the diplococcus differed from the usual menin-
gococcus.

Epidemic Gastro-enteritis Due to Food Poisoning.—Comrie and
Bird (Jour. Royal Army Med. Corps, London, 1919, xxxiii, 374) observed
an epidemic of acute severe gastro-enteritis among British troops in

July, 1918. There were in all about 400 affected troops. The symp-
toms were violent vomiting, frequent diarrhea, fever often to 102° F.,

subsiding to normal in three days. The stools were thin and bright

green. Signs of circulatory failure were common in the severe cases.

The epidemic was due to the use of warmed-over meat in "sea pies."

In the fatal cases the Bacillus aertrycke (mutton strain) was found in

the spleen. The same organism was found in the feces of six other cases.

Treatment consisted in early catharsis followed by sedatives and cardiac

stimulants. Saline infusions were tried in the very ill patients. A
complete bacteriological and immunological study of the organism is

presented.
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Treatment of Chronic Empyema.—TixNker and Wattknberg {Ann.
Surff., 1919, Ixx, 545) outline the results of their treatment of SO cases
of chronic empyema in the U. S. G. H. No. 2(3, at Fort Des Moines,
Iowa. Ail l)ut six of the cases had l)een operated on prior to their admis-
sion to the hospital. Seventy-two (90 per cent.) of their cases showed
<lischarginj;' sinuses from their pleural cavities. The remaining 8 cases

had external wounds which had healed, but needed further treatment to

develop their lung capacity and general physique. Of these 8 cases

li reopened spontaneously soon after their admission. The majority
of their cases of empyema followed influenzal pneumonia. Sixty cases

had had only one rib resecteu, and they believe that the removal of

more than one rib for drainage purposes is contra-indicated. The
seventh or eighth rib was most commonly removed, the incision being
made in the posterior axillary or midinfrascapular line. Of these 80
cases the length of time during which suppuration had existed prior

to admission varied from twelve months to three weeks, with an average
of four months. Forty of their cases were treated bj^ the Carrel-Dakin
method. The average time required for healing under this treatment
was tliirty-four days. Patients operated on from the eighth to the
tenth day following the diagnosis of empyema progressed most rapidly.

In no case did simple aspiration cure or even impro\'e the condition.

The Dakin irrigation was carried out routinely by a thorough flushing

out of the whole cavity, once a day, with a liberal irrigation once ever\'

two hours. The tubes were so managed as to flush the entire cavity.

In those cases which proved intractable to treatment bismuth paste was
injected, hot, to fill the entire cavity, and the drainage tubes were per-

manently withdrawn. But 3 mild cases of bismuth-poisoning were
observed in the 40 cases so treated. In addition to the local treatment,
lung ex])ansion was promoted by the use of Wolfe's bottles and by
properly graduated outdoor setting-up exercises. It is believed that
these results obtained from Dakin's treatment supplemented by bis-

muth paste when necessary, and aided by lung expansion exercises,

setting u]) drills and a forced diet, show that a radical i-eoperation is

unn(>cessai-y to effect a cure in the great majority of cases of chronic
cmpyeniii,.

Spontaneous Rupture of a Varicocele.—Van j)en Bkandkx (Arch,

mal. BcUics, 1919, Ixxii, ()S.3) reports a case of spontaneous ruptvn-e of a
varicocele wliich is a rare condition. Palet has compiled live cases, all

occurri))g in old men. Vjin den Branden's case ocx'urred in a young man
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who experienced excruciating pain in tlie seroium jind tainted wliilc

shaving. Examination in the hospital (hsclosed an enlarged, tense

sero<nni. There was no history or e\'idence of venereal disease, l)ut

eight \ears previously the patient hiul l)een treated for an acute vari-

eoeeli'. Operation two days after admission revealed a hematocele,

which was evacuated and drained. The wound healed by primary

intention and the patient was discharged.

Personal Experience in the Use of Lane Plates.—Swep:t (Jour.

Orthop. Surg., 1919, i, {il'.i) reports 1560 fractm-es of long bones, with

1 72 open operations. Of these 41 were compound and 129 were cases of

simple fractures, delayed or non-union, or were cases of vicious union.

Lane plates were applied in 28 instances (femur 18, tibia and fibula 7,

radius and ulna 3). Primary union occurred in all except 2 cases, and

these were compound fractures. In 4 cases sinuses developed at the end

of six to ten weeks, the process being afebrile. In 1 case in which the

plates and screws were handled by the operator a low-grade osteomye-

litis resulted. Sweet thinks operation is safer in the femur tlian in the

other long bones, and considers operation highly satisfactory.

PEDIATRICS

UNDER THE CHARGE OF

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D.,

OF PHILADELPHIA.

The Antiscorbutic Value of the Banana.—Lewis (Jour. Biol. Chem-

istry, November, 1919) says that as a result of experiments he found

that guinea-pigs fed an exclusive diet of banana were unable to maintain

their bodily weight and died in from twenty to thirty days. He found

in autopsy a condition of marked inanition, but no lesion characteristic

of scurvy. Bananas in amounts greater than 25 grams a day as a sup-

plement to a diet of rolled oats prevented the onset of scurvy. Such a

diet did not pennit normal growth in young animals. Less than 25

grams of bananas a day as a supplement to the oat diet did not protect

against scurvy. Scurvy can be readily produced experimentally on a

diet of autoclaved rolled oats supplemented by bran, milk casein and

inorganic salts. When such a diet is supplemented by banana from 10

to 15 grams will serve to protect against scurvy, but result in rapid

growth of young guinea-pigs. These experiments suggested that a

lower content of the antiscorbutic principle may be sufhcient to protect

against scurvy, if the diet is adequate in its content of the other essential

dietarv constituents.

The Heat Coagulation of Milk.—Sommer and Haht {Jour. Biol.

Chemistry, November, 1919) say that the chief factor in the heat coagu-

lation of milk is the composition of the milk salts. Apparently casein
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requires a definite optimum calcium content for its maximum stability.

The calcium content of casein is largely controlled by the magnesium
citrates and phosphates present. In fresh milk there is no relation

between titratable acidity and heat coagulation. Acid fermentation in

milk lowers the coagulability point by changing the reaction and by
lowering the citric acid content. The titratable acidity of fresh milk

samples varies so widely that it is impossible to determine the extent

of acid fermentation by titration; so that it is impossiljle to use the

acidity of milk as a criterion of coagulability. Difference in concentra-

tion accounts partly for the difference in coagulation of fresh milk

samples. Hydrogen ion concentration is not the determining factor in

fresh milk coagulation. It is nevertheless a factor in fresh milks and in

commercial milk it may become an important factor.

The von Pirquet Test.—Friedman {Colorado Medicine, October,

1919) publishes the results of observations on 464 unselected patients.

Their ages ranged from a few months to eighteen years. Of this number
219 were males and 245 were females. Of these 39.S per cent, reacted

positively, the number of positives among the males being 2 per cent, in

excess to that found in the females. Under one year almost 12 per cent,

reacted positively; from ten to fourteen years, 55 per cent.; and from

fourteen to eighteen years, onb 51 per cent. The highest number of

positive reactions was noted during the eleventh to thirteenth year

period, with 66.7 per cent.; and the lowest at the fifth to the sixth year

period, with only 13 per cent, positive. Of 27 having a tuberculous

parent 23.2 per cent, reacted. Of 181 children exposed to a parent

with an active lesion 58 per cent, reacted positively, and of 78 cases

exposed to a parent with a healed lesion, 38.5 per cent, reacted posi-

tively. Of those children whose father had a healed lesion, 48.4 per cent,

reacted positively. Of 210 children examined from eighty-five families

all members of the same family reacted positively in 55 instances. One
hundred and eleven tests were performed upon 55 children at intervals

of from several months to two and a half years. In 43 the outcome was
the same with both tests. In 11 a negative result became in a subse-

quent test positive, and only once did a positive test become negative.

In 6 children the first positive test was more pronounced, in 7 the second

was more pronounced. In this series only 5 were found in whom
clinical tuberculosis was demonstrable; 4 showed apical involvement

and 1 has tuberculosis of the spine. None of these was under fourteen

years of age; 4 were of tuberculous parentage; 3 reacted positively, but

only 1 of these showed a strong reaction.

The Nervous Child and His Management.

—

McCready {Jour. Am.
Med. Ass7i., October 11, 1919) points out some of the factors giving

rise to the deveIoj)ment of nervous disorders of later life. As regards

treatment he suggests that this must l^egin with the modification of the

immediate environment. The difficulty of improving in his own home
is not because the home is essentially unfit but because it is difficult to

eliminate the causes of the nervous disorder. Because of lack of special

training the parents and relatives should be out of contact with the

little patient. If the child is kept at home the domestic arrangements

must be modified and changed as conditions require, sources of friction
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must be removed, impatience, irritability and undue sympathy must
be eliminated. Rest is the first essential. Next comes regulation of

diet. Excessive carbohydrate consumption in the form of candy and
pastry are to be eliminated. Fresh air, bathing, regulated exercise all

have an important place in the hvgienic management of the nervous
child.

OBSTETRICS

UNDER THE CHARGE OF

EDWARD P. DAVIS, A.M., M.D.,

PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEiGE, PHILADELPHIA.

Transmission of Smallpox to the Fetus.—Cappelani (Pedriatia,

Naples, April, 1919) observed four cases in which the newborn infants

developed smallpox immediately after birth. At first these children

seemed normal, but in five or six days smallpox developed. In one the

mother was healthy but the infant had fever twenty-four hours after

birth and developed smallpox the next day. The mother was revac-

cinated at once giving a typical response, but escaping smallpox,

although the disease was prevalent at the time.

Cesarean Section for Hemorrhage from Varicose Veins of the

Vagina,—BRVNNERiCorrcspoJidenzblatf. schwcizAerzfe.,Ma,cch. 15, 1919)

has collected cases to show that hemorrhage from varices in the vagina

during pregnancy is often fatal. In one collection of 15 cases there were
13 deaths, and during labor in a series of 16 cases there were 7 deaths.

Another observer in 30 cases found 11 deaths and another in 3 cases

had 2 deaths. In 1 case the obstetrician was able to arrest the' bleeding

by tamponing, but the moment the tampon w^as removed the blood

.spurted anew from various points. He delivered the patient by abdom-
inal Cesarean section and the varices by the third day had collapsed.

Brunner reports a case in which the child was very large, weighing 4900
grams. Profuse and persistent bleeding came on during labor and the

labia were so edematous that ligatures would not hold and the hemor-
rhage was controlled by clamps. After abdominal section the woman
recovered and her recovery was complicated by sepsis for which she

received antistreptococcus serum.

Drugs Contra-indicated During Pregnancy.—Munos {Repertarto de

Medicina y Ciurgia, Bogota, P'ebruary, 1919) would not administer

potassium iodid to pregnant women. He asserts that he has seen it

induce abortion, killing the fetus in later pregnancy and even disturbed

nursing infants when the drug had been applied externally to the

breasts. lodin acts comparatively like a stimulant with menstruation.

Russian physicians have been in the habit of using iodin and potas-

sium iodid extensively in typhus fever. In amenorrhea in robust
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women iodide is useful and in the neuralgias of diabetics hypodermic
injections of solution of potassiimi iodid ofteh do good. These injec-

tions take the place of morphin. In albuminuria and nephritis mor-
phin must be avoided.

GYNECOLOGY

UNDER THE CHARGE OF

JOHN G. CLARK, M.D.,

PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA.

AND

FRANK B. BLOCK, M.D
,

ASSISTANT INSTRUCTOR IN GYNECOLOGY, MEDICAL SCHOOL, UNIVERSITY
OF PENNSYLVANIA, PHILADELPHIA.

Large Doses of Radium in Cancer.—Turner {Lancet, 1919, cxcvii,

lOlS) is of tlie belief that in treating cancer of the cervix with radium
it is important to give at first a sufficiently large dose and he is accus-
tomed to administer from 5 to 1 and even 15 thousand milligram hours
and he states that he has never seen bad results follow such large doses.

Suppose that the amount of radium employed in a particular case
amounted to 100 mg., which is commonly the case, then a dose of 10,000
mg. hours would l^e administered by keeping it in situ for 100 ho\irs.

It might l)e suggested that it would be well to divide the exposure into

two or more parts at intervals of a week or two, but Turner states that
this will not answer and the whole dose should, if possible, l)e given at
once. The patient should ])e kept in l)ed for a short period after exposure
and should be douched. She may then return home but should report
herself in about three months if all be going Avell, by Avhich time it is

possible that all the local evidences of the disease will have disappeared.
Such dosage ;is Turner recommends is considerably in excess of the aver-
age dose of the American gynecologist for similar cases and it is very
encouraging to note that such large doses can be gi\-en without causing
extensive destruction of the surrounding; tissues.

New Method of Uterine Suspension.—The permanent operative cor-

icction of a, well marked uterine prolapse has always been one of the bug-
bears of gynecological sui-gery and therefore a new method of treatment
which utilizes a strip of fascia lata, suggested by Freeman (Surg., Gi/ncc.

(lud Ob.s-t., 1919, xxix, 511), may be of interest to those who have to treat

such disti'cssing conditions. IIa\ing obtained access to the abdominal
cavity through ;i median suprapubic incision of suflicient size, the
uterus is brought up into the opening and inspected. If the patient is

still within the t^hildbearing {)eriod, she must be sterilized, best by liga-

tion of the lubes with silk, dividing them and perhaps folding the
severed ends upon themselves. A strip of fascia lata, about six inches in

length and three-fourths inch in width, is then obtained from the outer
side of one of the thighs in the follow'ing manner: An incision of suffi-

cient length is made through the skin and subcutaneous fat directly
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down to but not through the gUstening white fascia, and extending

along the lateral aspect of the limb, midway between the trochanter and
the knee. With a gauze covered finger the adipose tissue is pushed to

either side so as to clear the field and the fascia divided in two parallel

lines of the requirefl length. The strip is then loosened and elevated

by slipping the handle of a scalpel beneath it and sweeping the instru-

ment from one end to the other. After dividing the attached ends with

scissors the strip is removed and enveloped in moist gauze until required.

The slit in the fascia lata from which the graft was taken may then be

closed with a running suture of chromic gut, although this is not abso-

lutely necessary because no harm will result if this is not done. Returning

to the abdomen, the uterus is held firmly- while a pair of small, sha^p

pointed, cur^'ed hemostatic forceps is plunged from one side to the other

directly through the substance of the uterus close beneath the peri-

toneum covering the fundus, but not penetrating into the cavity. The
forceps should be entered just internal to the attachment of one of the

tubes and brought out at a corresponding point upon the opposite side,

although if the organ is large it may be well to tunnel it somewhat more
anteriorly in order to pre^ent undue pressure upon the bladder when
the uterus is suspended from the tendons of the recti muscles. In order

to facilitate tli(^ insertion of the forceps, it is occasionally desirable to

nick the peritoneum with the point of a knife. When the forceps have
been passed and are still in position, the fascia is doul)led longitudinally

upon itself, one end seized in the jaws of the instrument and the strip

dragged through so that its center rests in the middle of the tunnel and
its loose ends project from either side. Catgut stitches are then inserted

so as to close the openings of the tunnel, thus preventing oozing and
holding the fascia in place. The next step is to secure the ends of the

fascia aroimd the tendinous insertions of the recti muscles in order to

bind the fundus of the uterus securely and closely to the anterior

abdominal wall. This is accomplished first by stripping back the ante-

rior sheaths of the muscles for a short distance above the pubes, so as

to uncover the tendons, and plunging through these and the underlying

peritoneum from without inward, a pair of pointed hemostatic forceps

with which the ends of the fascial strip are seized and dragged into

place, one on either side of the abdominal incision. After the peritoneum

is closed, the ends of the fascial strip, which have been retained in forceps

to prevent retraction, are pulled tight enough to hold the uterus firmly

against the abdominal wall and are then crossed o\'er the median line,

l)est by tying them in a half-knot, and stitched securely to each other in

several places by means of chromic gut so that they cannot slip. The
wound is then closed in layers. Additional security against slipping

may be obtained by catching the ends of the suspending fascia in the

bight of a figure-of-eight silkworm-gut suture used in closing the

abdominal incision. Fascia lata has a number of things in its favor:

(1) It is easy to obtain in any desired quantity. (2) It is very strong

and will not stretch to an appreciable extent, thus differing from the

natural supporting ligaments of the uterus. (3) It does not become
absorbed, like catgut, liut incorporates itself within the tissues and
permanently holds the uterus where it is placed.
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PATHOLOGY AND BACTERIOLOGY

UNDER THE CHAKQE OF

OSI^\R KLOTZ, M.D., CM.,
PROFESSOR OF PATHOLOGY AND BACTEBIOLOGT, UNIVERSITY OF PITTSBURGH,

PITTSBURGH, PA.

A Comparison of Certain Antigens used in Complement-fixation

Tests in Pulmonary Tuberculosis.

—

Young and Givler (Am. Rev.

The, 1919, iii, 476) compared the value of three antigens, the Petroff

methyl alcohol soluble, the Corper autolysate and the Wilson bacillary.

Their purpose was to find if the Wilson antigen was more suitable for

complement-fixation tests than the others. This did not prove to be

the case. Examining known cases of tuberculosis, they obtained best

results with the Petroff antigen, obtaining 06 per cent, positives against

63 per cent, with Corper antigen and 57 per cent, with the Wilson
antigen. They felt there was no justification for the use of the Wilson
antigen, the bacilli emulsion having lost much of its antigenic properties

by the alcoholic extraction in the preparation. They showed that

when this extraction was carried further all of the antigenic properties

are destroyed. They found the human hemolytic system superior to

the sheep system in tloing the tests. The serum of only 12 out of 75

guinea-pigs used proved imsuitable.

Toxic Necrosis and Regeneration of the Acinar Cells of the Pancreas.

—Heretofore our knowledge of the action of various toxins upon the

acinar cells of the pancreas with the occurrence of mitotic figures and
evidences of regeneration has been quite meager. Parker {Jour. Med.
Res., 1919, xl, 471) studied sections from some four hundred autopsies,

of which one hundred showed lesions of necrosis in the acinar cells of

the pancreas. All tissues were fixed in Zenker's fluid and stained by
Mallory's eosin-methylene blue method. The author classifies the

necroses of the pancreas etiologically into (1) acute pancreatitis with

fat necrosis; (2) necrosis due to toxins; (3) infectious pancreatitis

arising by direct extension along the ducts, from the blood stream or

from a neighboring focus. In toxic necrosis the pancreas, macroscopic-

ally, shows no changes. Microscopically, necrosis may occur in a single

acinar cell, groups of cells or diffusely, the total number varying con-

siderably. As in other organs, the necrotic cells are quickly removed
by polymorphonuclear and endothelial leukocytes, regeneration

rapidly ensues and repair is complete. Inasmuch as similar lesions

were found in the heart, liver, kidney and adrenals, because of the

type of associated infection, by the fact that there was no involvement

of the stroma and no demonstrable organisms, it is concluded that

the necroses are of toxic origin. The necroses were most frequently

encountered in pneumonia, diphtheria, acute peritonitis and other

suppurative i^rocesses, due to streptococcus or pneumococcus. In a

study of eighty-five cases it was found that the adrenals, pancreas,

liver, kidney and heart showed toxic lesions most frequently in the
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order named. Experimentally, a guinea-pig was subjected to chloro-

form vapor for two hours. Autopsy material showed active regener-

ation of liver, adrenal and pancreas, the latter exhibiting no remains

of necrotic cells. Another guinea-pig was given liquor potasii arsenitis

by mouth and died in five days. Sections showed fatty degeneration

of the liver, but no necroses or mitoses, while the pancreas, kidney and
particularly the adrenal showed no necroses but signs of active regener-

ation. The author concludes that these experiments confirm the

findings in the human cases in that substances affecting the liver,

kidney and adrenal affect the pancreas.

Studies in Epidemic Encephalitis.—Loewe, Hirshfeld and Strauss
{Jour. Infcd. Bis., 1919, xxv, 378) report results of injection of monkeys,

subdurally and rabbits intracranially, with filtrates of nasopharyngeal

mucous membrane from cases of epidemic encephalitis. Lesions were

produced in- monkeys and rabbits similar to those found in the human
brain in fatal cases of epidemic encephalitis. The virus was carried

through four generations in rabbits, transmitted to a monkey in the

fifth generation and then brought back to rabbits. A natural immunity
was found in 50 per cent, of the rabbits. The virus was recovered from

the nasopharynx of an animal inoculated intravenously. Cultures of

the material used for inoculation were negative.

HYGIENE AND PUBLIC HEALTH
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MILTON J. ROSENAU, M.D.,

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL,

BOSTON, MASSACHUSETTS,

AND

GEORGE W. McCOY, M.D.,
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An Investigation of the Shaving Brush Industry, with Special Refer-

ence to Anthrax.—The Public Health Service (Public Health Reports,

1919, xxxiv, 994) makes a report on the shaving brush industry from

the anthrax viewpoint, as a number of cases of facial anthrax have

occurred from contaminated brushes. It appears that the antlii'ax

spores are found almost exclusively on horse-hair imported from oriental

sources, and various more or less efficient means of treating the hair

were in use, but it was found that boiling or steaming of the hair ofl'ered

the best means of destroying anthrax spores.

Fishes in Relation to Mosquito Control in Ponds.—Hildebrand
(Pvblic Health Reports, 1919, xxxiv, 1113), an ichthyologist of the U. S.

Bureau of Fisheries, reports on the efficiency of top minnows, Gambiisia
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<i_tfi)iii<, in the (leslnictiou ol" juot^quito lar\tf, with tlie oljjcct of aiding

.•mtimalarial work. The particular fisli selected has the advantage of

not requiring special environment for depositing eggs and hatching,

as the young are borne well developed and will begin to destroy larva;

when only a day old. The top minnow must be protected from man,
who uses them for bait, and from certain predatory fishes, notably

black bass. Overgrowth of vegetation furnishes a natural protection

for A)iophclcs larvje which presents the top minnows from reaching

them. The author saw one top minnow eat 1(35 larvfe in less than
twelve hours. The number of minnows required varies with local

conditions; it is not possible to have too many. The author considers

these fish valuable aids in antimosquito work and points out their

limitations.

The Nature of Contaminations of Biological Products.—Bengtson
{Hygienic Laboratonj Bulltiin Xo. 112, U. S. Pul)lic Health Service,

Washington, D. C.) found that the contaminations that occur acci-

dentally in biological products were in general harmless for laboratory

animals. Cocci and both spore-bearing and non-spore-bearing rods

were present. An organism resembling the tetanus bacillus was found,
but was without pathologic effects. Pathogenic contaminations are

believed to be of animal origin and are chiefly found in products from
animal sources while bacterial vaccines all proved to be contaminated
with saprophytic forms.

Phenols as Preservatives of Antipneumococcic Serum. A Pharma-
cological Study.—VoEGTLiN (Hygienic Laboratory Bulletin No. 112, U. S.

Public Health Service, Washington, D. C.) studied the effects of the
administration intravenously to animals of mixtures of horse serum
and phenol and trikresol, using doses that would contribute evidence
as to the possibly deleterious action of the preservatives when the pre-

served serum is used in the treatment of pneumonia. The observations
were made on normal animals and on those suffering from pneumonia.
It was shown that certain toxic manifestations were less pronounced
when a phenol-serum mixture w'as used than when the same amount of

phenol was given in Ringer's or Locke's solution. The worker shows
that phenol and trikresol may safely be used as preservatives of serums
that are given in even such large doses as is the case with antipneumo-
coccus serum and that the injections should be made at a slow rate.

Notice to Contributors.—All communications intended for insertion in the
Original Department of this Journal are received only with Ike distinct under-
standing Ifiat lluy are contributed exclusively to tliis Journal.

Contributions fn)m abroad written in a foreign language, if on examination
they arc found desiral)le for this Journal, will be translated at its expense.
A limited number of reprints in pamphlet form, if desired, will be furnished to

authors, providing the request Jar them be written on the manuscript.
All communications should be addressed to

—

Dr Georoe Morris Piersol, 1913 Spruce St., Philadelphia, Pa., U.S.A.
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CARCINOMA OF THE DUODENUM.

By J. B. Deaver, ]\1.1).,

AND

I. S. Ravdin, M.I).,
I-HILADELrHIA.

Carcinoma of" the fluodeuuin is of sufficiently rare occurrence to

warrant the recording of cases.

The patient whose liistory follows was admitted to the University

Hospital June 12, 1919:

M. O., aged sixty-three years; white; male.

Chief Cornplarnf. Pain in the right side of the ai)domen.

History of Present Illiie.ss. About five months ago he first

noticed pain in the right upper abdomen, coming on just after

meals, and usually worse at night, lie was nauseated at such times

and belched gas very freely and frequently, but never \'t»mited and

has never been jaundiced. For over a year he has been distended

after meals and has belched gas quite freely, with relief; he had no

actual pain until five months ago. Since onset he has lost thirty-

four pounds. Pain has been practically constant ever since onset,

recently radiating to the back, and becoming steadily more and

more severe. Eating seems to relieve the pain for a short time.

No genito-urinary symptoms.
Previous medical history-, social history and family history

negative.
VOt.. 1.39, NO. 4.—APRIL, 1920.
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Phi/sical Examination. Adult male, apparently about seventy

years of age, poorly nourished and unde^de^•eloped. He complains

at intervals of severe pain in the right hA-pochondrium, radiating

to the back, but at other times is apparently quite comfortable.

Skin is rather swarthy; no jaundice; no cyanosis; no eruptions.

Blood-pressure. 143 to 47.

Head. Well-formed, with no gross abnormalities. Temporals

are fairly hard but not nodular or tortuous.

Eyes. No congestion. Pupils well contracted, responding

promptly to light and in accommodation, equal and regular; no

nystagmus; no extraocular palsies. Both lenses are apparently

])arth- oijaque, and the left one shows a distinct black streak on

I'xamination by the ophthalmoscope. Eye-grounds are dimly seen

but ai>])ear to be of good color, with prominent and glistening

arteries; no hemorrhages; no exudates.

Xdse. INIoderate deflection of the sci)tuni to the right; no

oljstruction.

Ears. Negative.

Mouth. Lips moist and ff good color. Teeth in \ery l)a(l con-

dition. INIany are gone, and those remaining are discolored and

show plenty of pyorrhea. Tongue is broad and moist, with a

heavy white coat; protrudes normally. Pharynx is moderately

congested, Avitli a thick coating of mucus. Tonsils are not visible.

yeclc. No adenopathy; no abnormal pulsations; no tracheal

tug; no thyroid enlargement.

Chest. Piather poorly formed, with fair cx])ausion, equal and

regular throughout. Resonance, fremitus and voice and breath

sounds are i)hvsiological . No rales or frictions.

Heart. 11. B., 2.5 cm.; R. O., 9; L. B.. 10. T) cm.; L. O., 13 cm.;

height, 7 cm. Apex-beat not visible or ])al]jable. Sounds very

distant and of poor muscular tone; no undue accentuation; no

nnirmurs. There is an occasional tendency to bigeminate rhythm,

with the second of the sounds louder than the first, probably ven-

tricular extrasystoles. No other arrhythmia.

Al)d()iueu. Sca])hoid. Distinct cardiac ])ulsatiou in the e])igas-

trium. Left side is not tender or rigid and tlie sijleen is not ])ali)al)le.

Right rectus is rigid throughout, more so in upper third, which

is also \er>- tender to ])al])ation. There is fulness in the epigas-

trium that suggests a finn, fixed mass l)elo\v. Liver is not palpable.

Left inguinal canal is weak at lower third and gi%es imi)ulse on

coughing, and when not restrained a hernia })r()trudes there. Left

external ring also patulous and gives impulse on coughing. Right

side apparently normal. No adenopathy.

Extremities. Poorly nniscled. No paralysis; no sensory abnor-

mality. Reflexes norn)ally ])resent throughout. No Kernig; no

Babinski; no clonus. Moderate radial sclerosis. No tortuosity.

No nodules.
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July 121. I'rine: Light amber; cIoikIn'; Hocculent sediment;

specific gravity, 1.02(); acid reaction; alhumiii, 0; sugar, 0.

Microscope shows: Casts, 0; cyUndroids, 0; mucus, + + + ; red

blood cells, 0; white blood cells, 1 to 2; epithelium, +; crystals, 0.

Blood Wassermann, negative.

July 25. Gastric Conients. Quantity, 100 c.c; normal odor;

white color; total acidity, 94; free IICl, 04; occult blood, 0. vStarch,

+ + + ;
yeast, +; fat, ++ ; other food masses, 0; occasional epi-

thelium; mucus, +; Oppler-Boas and sarcinie, 0.

Gastro-intesiinal Roentcjfn-ray Report. Stomach: Adhesions or

possible ulcer near pylorus. Duodenum: Probably negative.

Colon: Fair position. Marked stasis. Exquisite tenderness always

over right iliac fossa region, cause not determined.

July 20. Phenolphthalein elimination—intravenous: First hour,

50 per cent.; second hour, 10 per cent.; total, two hours, (>0 per cent.

Blood-urea nitrogen, IS mg. per 100 c.c.

Blood: Red blood cells, 4,700,000; white blood cells, 9S00;

hemoglobin, 70 per cent.

Differential: Xeutrophiles, ()8 per cent.; lymphocytes, 24 per

cent.; large mononuclears, 4 per cent.; transitionals, 4 per cent.;

cosinophiles, per cent.; basophiles, 1 per cent.

Tentative Diagnosis: Carcinoma ventriculi.

August 11 . Operation: Right rectus incision; stomach enlarged

and somewhat ptosed. There was a sheet of "pathological ]x^ri-

toneum" stretching across the duodenum to the edge of the li\er,

which was seen by the roentgen rays, obstructing a view of the

gall-bladder. The first part of the duodenum was markedly

dilated. The "pathological peritoneum" was separated and the

gall-bladder was found to be apparently normal except for a slight

dilatation. The marked dilatation of the duodenum was the

outstanding feature. Palpation of the duodenum disclosed a hard,

irregular mass on its inner posterior wall near the termination of

the second portion. The duodenum was mobilized. It was then

opened and the ulcerated carcinomatous mass was foimd to origin-

ate below the papilla of Vater. It had invaded the head of the

pancreas to such an extent as to make the point of dift'erentiation

impossible. A section was taken out for diagnostic purposes and

the duodeniuii closed. A posterior gastro-enterostomy was then

performed and the abdomen closed without drainage.

August 11. The patient reacted well from the operation.

August 12. Feels well. Some pain. Peristalsis started. Given

albumen.

August 13. x\t 0.40 A.M. patient suddenly had leaky skin.

Shock. Pulse absent at wrist. Heart dilated both wa>s. Skin pale

and leaky. Given atropin because of beginning pulmonary edema.

Given digalin and camphorated oil, minims xv each. Condition

unimproved and patient died of cardiac failure at 8.40 a.m.
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Pathological Jleport. Dr. Weidniau. Duodenal carcinoma.

Frozen section shows complete loss of surface e])ithelium, the

base consisting of a mass of nondescrijjt material which gives

way more deeply to a more or less de\italized hbrous tissue heavily

infiltrated with lymphocytes and ])lasma cells. Still deeper the

Hl)r()ns tissue becomes looser, more cellular, and in the very dec})-

cst parts of this hbrous la>cr shows acini of a cancerous type

—

that is, they are irregular in distribution and shape and have a

rather active proliferating type of e])ithelium. In one or two

instances such acini abut directly upon the muscular tunic, and

selected places can be seen extending between the bands into

comi)arati\ely deep positions. The invasion in the section

Fig. 1.—Low-power view of margin of ulcerated area. The more normal duodenal

mucosa at extreme right, showing Brunner's glands at CI anrl nuiscularis mucosa at M.
Margin of ulcer at U, where the carcinomatous change is developed. Base at B.

The upper left-hand rectangle is shown in higher magnification in Fig. 2.

studied cannot be dehnitely traced from the surface epithelium,

and the ty])e of acinus leads one to the oi)inion that it does not

extend from such, but rather from a more ah'eolar type of glands,

such as the pancreas or Brunner's glands. The muscle hlx^rs

in the external coats show gramilar cytoplasm and some shrink-

age of nuclei, indicnting a de\italized condition well short of

necrosis.

Additional sections ])repared In' the ])arafhn method show an

undoubted carcinoma of adeno tyjjc. Furthermore, it is per-

fectly clear that the tumor has sprung from the surface of the

duodenum and not from Brunner's glands or the pancreas.

Postmortem Examination. A complete postmortem was not
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obtainable, so an inspection was made through the original opera-

ti^•e incision. The operative site was in excellent condition.

At the tenninal end of the second portion of the duodenum was a

grayish, ulcerated, indurated mass, approximately 2.5 cm. square,

which was continuous with two distinct indurated masses about
2 cm. in diameter in the head of the pancreas.

There was no obstruction of the common bile duct, nor evi-

dence of obstruction of the ]iancreatic ducts, nor other evidence of

metastasis.

*- ^Wj;

*;<*.'> *i J tS

Fig. 2.— High-power view of Fig. 1. Transition from the more normal

neoplastic is occurring in the darkly stained region at C. Compare with Fi<

to the

;. I.

Noies on the Clinical Aspect of the Case. It is ])robable that this

case is one of primary duodenal carcinoma, although the history

is very similar to that of ulcer. The rapid loss of weight and the

rather short duration of the disease, on the other hand, would

point to primarv carcinoma. It is remarkable that with such exten-

sive involvement the patient should not have had any vomiting.

The duration of life in primary duodenal carcinoma varies

according to various writers Fenwick gi\'es seven months as an

average while Pic gives from three months to a year.

Freqnencjf of Carcinoma of the Duodenum. Primary carcinonui

of the duodenum is a ^•ery rare disease. According to the reports

of the ]\Iayo Clinic only 3 per cent, of carcinomas of the entire

intestinal tract originate in the small intestine. Of 3.563 cases of

malignant tumors of the intestine, Brill found only 2.5 per cent,

in the small intestine, while Jefferson in 4177 collected cases of

intestinal carcinoma finds 3.1 per cent, to be duodenal.

The following tables will give an idea of the relative frequency
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of duodenal carcinoma and its relation to carcinoma in other parts

of the small intestine

:

TABLE I.

Total Duodenal
Author. .Source. autopsies, carcinoma.

Schleringer . . . Vienna 42,000 7

Nothnagel . Pathologic Institute, N'icnua 21,358 5

McGlinn .... Philadelphia General Hospital 9,000 1

Riipp Zurich 4,258 1

Fr. MijUer . . . Basle, 1874-1904 11,314 6

Fcnwdck .... London Hospital 19,518 18

M. Miiller . . . Berne, 1S86-1891 5,021 6

Perry and Sliaw . . Guy's Hospital 17,652 4

Maydi .... Wiener Allgenieines Krankenhaus 20,480 2

151,201 jO

Average incidence of carcinoma of the duotlenum, 0.033 per cent.

TABLE ir.

Duodenal Jejuno-ileal
Autlior. carcinoma. carcinoma.

K5hler 9 3 .

Mayo 5 17

Nothnagel 7 11

M. Miiller G 3

Riipp 1 1

Barnard 5 10

Lubarsch 2 2

Fr. Miiller 6 2

Maydl 2 4

Schlieps 20 10

63 09

Axerage of duodenal carcinomas, 47.7 per cent.

Average of jejuno-ileo carcinomas, 52.2 per cent.

Of 343 cases of intestinal carcinoma collected by Nothnagel at

the Pathological Institute between 1870 and 1893, 7 were in the

duodenum and 11 in the ileum; and of 542 cases collected by
Schlieps, 20 were in the duodenum and 16 in the ileum; while the

j\Layo Clinic, in 184() cases of carcinoma of the intestine, finds the

duodenum involved in 5 cases and the ileum G, and the jejunum

1 1 times.

Situatiou and Rclaikc Frequency at Various Sites- of Duodenal

Carcinoma. Pic's topographical classification is as follows:

1. Parapyloric.

2. Peri-ampul lary.

3. Perijejunal.

Ewing classifies them as:

1. Carcinoma following ulcer.

2. Carcinoma at the papilla of \'ater.

3. Carcinoma of the third portion of the duodenum.

While the INIayo Clinic classifies them as:

1. Supra-ampullary-.

2. AmpuUary.
3. Tnfra-ampullary.



Second part.
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tlic case (lt;scribecl, are \en closely associated with a iilass in the

pancreas, while occasionally microscopically a duodenal carcinoma

resembles pancreatic tissue and not the cells of the cylindrical

\ariety, so that an origin from pancreatic rests has been suggested.

Branham has reported one such case. Others have noted the

])resence of Brunner's glands in these growths. A case of this

type has been reported by Orth.

3. Carcinoma of the third portion, as our Table III shows, is

the most infreciuent of all carcinomas of the small intestine. IVIost

of these take the form of a broad, fiat, ulcerating mass, with stenosis.

There is dilatation of the first and seeond portion of the duodenum,

'^^rhe structure is usiudly a cylindrical-celled or an alveolar car-

cinoma.

Diagnosis. If a tumor is palpable it is not easy to disthiguish

it from a tumor of the pylorus. Tumors of the second or third

portion are usually fixed while those of the pylorus or first portion

of tlie duodenum are movable.

Pyloric tumors are usiuilly associated with more marked sniu])-

toms of gastric obstruction and dilatation, except in the high

cases of the first portion of the duodenum. Jaundice points to

carcinoma of the duodenum, as does a normal acidity of the gastric

contents, while in carcinoma of the stomach dyspeptic symptoms
occur earlier and are more serious.

Tumors of tfie second jwrtion, especialls' the pai)illary ones, may
jirovc fatal by biliary obstruction and sc\ere infection. These

cases may terminate by sudden single or re])eated hemorrhages.

In cases associated with obstruction of the ])ancreatic ducts,

Einhorn called attention to pancreatic diarrhea, the patient having

co]>ious, fatty, ])ale and otfcnsi\'c stools containing recognizable

])()rtions of undigested food.

In tumors of the third portion gastric ssinptoms with vomiting

of great (piantitics of biliary material are ])rominent.

Summary. 1. Carcinoma of the duodeiunn is a rare condition.

It is found in O.Oo)] per cent, of hospital autopsies.

2. The ]>ercentage of carcinomas of the entire intestinal tract

orginating in tlic small intestine varies from L'.") ])er cent, to ;>. !

j)cr cent.

:>. The relative ])ro])ortion between carcinoma of the duodemnn
to that of the jejuniun and ileum is 17.7 ])er cent, to 02.2 per cent.

4. Inch for inch the duodenum is nnich more liable to undergo

carcinomatous change than the jejunum or ileum.

5. The rclatix'c fretpiency at various sites of duodenal carcinoma is

as follows: First portion, 22.15 per cent.; second portion, 05.82

per cent.; third ])ortion, 12.02 per cent.

0. Carcinomatous degeneration of chronic duodenal ulcers is not

nearly so frc(|uent as in dironic gastric nlc(>rs.
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NUTRITION AND PUBLIC HEALTH WITH SPECIAL REFERENCE
TO VITAMINES.i

By J. F. McClendon, Ph.D.,

ASSOCIATE PROFESSOR OF PHYSIOLOGY, UNIVERSITY OF MINNESOTA MEDICAL SCHOOL,
MINNEAPOLIS, MINNESOTA.

Notwithstanding the fact that my first biological interest was
in relation to the subject of nutrition, my earlier experiments were

made on myself and were discontinued as soon as my curiosity was
satisfied, and I haYe had occasion to work out, in a scientific manner,

only small details of this vast subject. While serving with the

Division of Food and Nutrition, Medical Department, U. S. Army,
I was impressed with the wide differences of opinion that exist in

1 Published with permission of the Surgeon-General, U. S. Army.
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the public mind, and especially amonj;- the medical profession, on
this subject, and since January 1, 1919, with the assistance of ten
students, I have devoted nearly all of my time to investigation in

this field, the results of which are being published in the Journal of
Biological Chemistry. Owing to the fact that the changed economic
conditions due to the war have brought about some changes
in dietary habits, the effects of which may not be thoroughly
appreciated until some years have passed, a compilation of some
of the literature and discussion of some of the problems may not
be out of place at this time. Since vitamine studies are receiving

considerable attention just now, attention will be directed especially

to them throughout most of this paper. Other subjects will be treated

more briefly, not because they are less important, but because they
are better understood.

Effect of Fuel Value of Diet on Body Weight. Benedict,

Miles, Roth and Smith have so thoroughly investigated the effects

of a restricted diet (about 2 ounces protein and 2000 calories per

ration) that further comment seems unnecessary. Similar restric-

tions of diet have been voluntarily or involuntarily made by large

nimabers of persons during the war. One common conclusion from
these experiments may be emphasized here, since I have heard it

repeatedly denied by persons who had no reliable information on
the subject, and that is that the body weight is just as much depend-
ent on the calorific value of the food in man as in animals. Perhaps
many persons partake of a low calorific diet in the presence of an
abundance of food, owing to various factors that reduce the appe-
tite. In animal experiments a diet that is inadequate in regard to

some constituent reduces the appetite. This has been especially

noticed in experiments in which one or more of the amino-acids or

vitamines w'as deficient in quantity. Animals on a vitamine-free

diet finally refuse food entirely. This factor may be suggested as a

possible danger in so-called low protein diets.

As early as 1887, Hirschfeld advocated a low-protein diet and the

same ideas have been proposed by many scientific and unscientific

propagandists since that date. In 1898, while a university student,

subject to compulsory physical exercise, I restricted my diet for

three months in regard to the quantity of animal foods taken. My
weight dropped to 70 pounds and my skin became rough, the hair

on my body and face standing at right angles to the skin surface.

At the end of this experiment I partook of a liberal diet, including

fresh meat and vegetables, eggs, milk, beef fat, cod-liver oil, raw
bone-marrow and malt extract, and at the end of one year my
weight was 140 jjounds, showing a gain of 3 ounces per day. In

order to distinguish between quality and quantity of the diet I

made another experiment in 1912. After having maintained a
fairly constant weight under certain conditions for several years,

and without consciously disturbing those conditions, I added about
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2 ounces of cottonseed oil per day to my diet and gained 3 ounces

per day for eighty days. Since the oil was dnuik after meals it

did not interfere directly with my appetite, and since it is not

known to contain a vitamine or other growth-producing sub-

stance, it probably acted purely through its calorific value or was
stored, together with water, as adipose tissue. Since fat does not

cause excessive water storage, as is the case with carbohydrate,

the increase of about 15 pounds in weight cannot be attributed to

water storage alone.

Chart for rapid calculation of fuel value of diet. The calorific value of any food

may be calculated from its weight in pounds by finding the name of the food in the

chart and the number corresponding to its weight on the line containing its name.
Apply a millimeter tape to the scale on the chart and each millimeter represents 100

calories. In the upper part of the chart the scale reads in pounds from one to ten.

In the lower part of the chart the scale reads in pounds from one to three and
further divisions signify halves and quarters of a pound and the breaks in the

horizontal lines signify ounces. Foods of the same calorific value are on the same
line and their weights may be added together before using the chart. In order to

use the chart for simultaneous multiplication and addition, prepare the list of foods

in pounds and measure the pound scale of each successively with the millimeter

tape, commencing each measurement on the tape at the end of the preceding one.

The final figure on the tape with two ciphers added represents the total number of

calorics of the entire list of foods.

Although a restricted diet has been advocated by Horace Fletcher,

Chittenden, and more recently by Hindhede, these propagandists

seem to be in the minority. Another point of view is illustrated by
the excuse a slave gave for stealing a chicken: "Nigger meat's

wurf mor'n chicken meat." There are some uses of a restricted

diet, however, but the difficulty lies in enforcing the dietary rules.

It is said that in the treatment of obesity at Carlsbad the patients

were served very small portions at high prices a la carte.
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In economical rationing a rapid and inexpensive method of calcu-

lation of fuel value of food is desirable. By means of the chart

shown, simultaneous multiplication and addition is performed in cal-

culation of the calorific value of a list of foods. The time required is

chiefly used in finding the name of the food on the chart, and hence

speed increases with practice. The first time I used this chart the

percentage error and the nmnber of minutes required were carefully

noted. The food used by the 9th Engineers in one week was used

in the test. It required five minutes to calculate the calorific

value of this food with the chart, and the error was 5 per cent.

By taking more time to read the chart, or by using a cliart on a

larger scale, greater accuracy may be obtained in the calculation,

but since the accuracy of the data may not exceed 5 per cent.,

greater accuracy in calculation may not be desired.

Reaction and Bacteriology of the Alimentary Tract. The
reaction of the alimentary tract is important in relation to the

character of the hydrolysis of the food, either due to digestive

juices or bacteria. The saliva in the closed mouth is about neutral.

The gastric juice is about one-tenth normal hydrochloric acid and

the exact hydrogen ion concentration of the stomach contents

depends on that of the food and the relati^•e quantity of gastric

juice that has been secreted (as well as the degree of mixing.)

McClendon and Sharp have shown that with the occasional

exception of fresh milk, both raw and cooked foods are slightly acid.

It should be noted that in the paper by McClendon and Sharp the

first table (quoted from Clark and Lubs) should be omitted, since

acid or alkali had been added to the food juices in many cases. The
low acidity of the contents of the infant's stomach after feeding

is not so nnich due to lower acidity of the gastric juice as to the

diet of fresh milk, and possibly to the small quantity of gastric

juice secreted. It was shown by McClendon, Myers, Culligan and
(rydesen that the small intestine is slightly acid in young and adult

carui^'ora and young herbivora. In adult herbivora, however, the

duodenmn is usually slightly acid, but this passes owv to a, slightly

alkaline reaction somewhere in the small intestine. The reaction

of the rabbit's intestine could be changed from alkaline to acid by
Hooding it with soluble carbohydrate, as by adding lactose to the

diet or feeding carrots exclusively.

According to Metchnikoff the ])resence of acid-|)r()ducing bac-

t(;ria in the intestine^ inhil)its the growth of putrefactive forms.

Torrey has shown that flooding the intestine with soluble carbo-

liydrate, especially lactose, increases the ratio of the a('id-])ro-

ducing to the putrefactive bacteria. This is in line with the fact

that the ingestion of soluble carboln^drate changes the reaction of

the rabbit's intestine from alkaline to acid. Perhaps it is the acid

reaction of the intestinal contents that inhibits the growth of

putrefactive bacteria. Exercise, by causing more rapid absorption
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of water from the intestine, may decrease the gi'owth of bacteria,

whereas in diarrhea the increased fluifHty increases bacterial jjrowth.

Besides the common bacteria of the intestine just mentioned,

that are ahvays present, and whose relative nimibers depend on

the soluble carbohydrates present, other bacteria that are normally

absent appear as infections, as, for example, the typhoid and para-

typhoid group. It seems possible, also, that other less virulent,

unidentified bacteria may play a part in altering the normal con-

ditions of nutrition.

Cooking. In The Complete Cook, 1805, which is the revised and

corrected edition of The Frugal Housewife, the following sentence

may be found in the preface: "The chief excellence of all cookery

consists in a perfect acquaintance with the making of gravies and

sauces." That is not the aspect of cooking to which reference will

be made. The natural flavors of foods with the addition of salt,

which is a necessary ingredient f)f the diet, should be sufficiently

attractive to the hungry man. The necessity of cooking lies in

two circumstances: (1) it is necessary to gelatinize the starch in

starchy foods in order to make it utilizable and (2) it is desirable to

kill certain pathogenic organisms or destroy bacterial toxins when

present. Most starches gelatinize in water vf 70° (\ in a few

moments, and prolonged cooking is only necessary in case the food

is so dry that prolonged soaking is necessary to wet it (and the

heat merely shortens the time necessary to soak it). Cooking

softens food so that it is easier to chew, but that may not be wholly

desirable. If it is desired to gelatinize collagen a high tem])erature

or prolonged duration is necessary, but gelatin is too deficient

a protein to be much sought after.

Many persons who would not eat a rare steak see no necessity

in cooking canned goods. From the standpoint of danger from

bacterial agencies, however, it is more necessary to sterilize pre-

served foods than fresh ones. Many cases of botulism are due to

eating canned foods or tasting them to see whether the>- are spoiled,

and it is stated that cooking destroyes the toxin of Bacillus botulinus.

Since cooking reduces the vitamine content of foods any unneces-

sary cooking is to be discouraged. Fresh foods if kept clean should

be eaten raw or rare, whereas preserved foods, as a rule, should

be cooked. Pork and fish should be sterilized because they are

liable to contain parasites that escape detection. Mixtures of

meat and vegetables should not be allowed to remain long uncooked,

because numerous spore-bearing bacilli on the vegetables nmltiply

rapidly in the meat juices.

Many persons object to visible fat in cooked food; in fact, some

cooks remove fat from the surface of soup with blotting paper.

Fried foods are said to upset delicate stomachs, and this has been

attributed to the action of heat in setting free fatt\- acids. It has

been shown, however, by the War Committee of the Royal Society
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that free fatty acids in relatively large quantities may be eaten

without disagreeable effects. Perhaps the irritant action of some

fried foods may be due to the formation of acrolein. Since this

occurs only in case the temperature is raised to 300° C, there is

no necessity for it. The fat of all foods should be eaten as an

economical measure.

Food Preservation. The most ancient and widely used

method of food i)reservation is by desiccation. The seeds of plants

are usually desiccated before they are gathered for food. The
desiccation of root vegetables was practised l)y \'arious savage

tribes and the drying of meat and fish was perhaps as common a

practice. Hawk calls attention to the fact that dehydrated vege-

tables when soaked up again hold their water much less tenaciously

than fresh vegetables do. This has been known as a character-

istic difference between live and dead tissue, and the living state

is associated with electrical polarization of the cell surfaces, which

would partially explain the holding of water. In fact, it is the

tenacity with which foods hold to water that adds largely to the

cost of dried foods. In the drying of prunes, decomposition usually

takes place unless the prunes are first dipped in an alkaline solution,

so as to make them permeable to water. In the desiccation of

tissue for biochemical analyses it has long been known that decom-

})osition of phosphatides and oxidation of unsaturated fatty acids

occurs if the moist or dried tissue is exposed to air, and siinilar

(lecomj)osition must occur in dried foods.

\'arious forms of pickling and preserving in which the addition

of salt or sugar occurs is similar to drying, in that the antiseptic

action of salt and sugar is partially due to their dehydrating effect

on bacteria. The use of other antiseptics is so limited as to be of

minor unportance.

The process of caiming might be considered next to refrigeration

in excellence as a method of preser\ing food, but unfortunately,

complete sterilization and exclusion of air does not always occur.

In the canning of milk, partial desiccation is also performed.

In the process of cold storage, vegetables and fruits remain

alive, and it is claimed that fish may be kept alive in cold storage

by the Pictet process. The growth of pcnicillium on beef in cold

storage hastens rijiening and the beef does not become toxic until

the taste changes to musty or bitter. Ik^ef is the best meat for cold

storage on account of its large size and low water content and

mechanical densit\-, which inhibit the penetration of microorganisms.

Cold storage is the only method of food preservation that maintains

the total vitamine content.

Proteins, Fats, C'arbohydrates, Salts and Water. The
protein factor in nutrition has been so exhaustively treated by

Osborne and Mendel and others that it cannot be reviewed here.

A a general rule animal proteins are more complete in amino-acid
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content than are those of vegetable origin. According to Gold-

berger, Wheeler and Sydenstriker, families in which pellagra

occin*red consimied 3 onnces of protein per man per day, bnt only

25 per cent, of it was anunal protein. Since a nitrogen balance

may be maintained in skinny individuals on less than 3 ounces of

protein per day, we may assume that 3 ounces is sufficient, pro-

vided it is all animal protein; but that in case of mixed proteins,

and in the absence of more definite knowledge, it is not wise to make
a special effort to limit the protein intake. Under modern conditions

there seems to be no defence for vegetarianism. Clark finds a high

protein diet increases the rate of healing of wounds. It is also useful

in case of profuse pus formation to replace the lost protein.

In addition to the fact that some fats contain vitamines, fats

are necessary in the diet to decrease its bulk. In a diet of 3000

calories it would require 10 pounds of potatoes or other vegetables

or fruits for the three meals, and if we include the saliva and other

fiuid swallowed and the gastric juice secreted the stomach would

receive a load of about 8 pounds per meal (not all at once, however).

Hardtack would be less bulky, but would increase salivation and
thirst. The Interallied Scientific Food Commission fixed the

minimmn fat ration at 75 grams.

So far as investigations have progressed, muscular work depends

on a supply of carboh^-drate (compare Anderson and Lusk). In

the absence of carbohydrate, fat is incompletely oxidized (for heat

production) and yields products that may be toxic. Both man and

the dog may live for considerable periods without carbohydrate

in the food and probably depend for muscular energy on the

carbohydrate radicle of phosphatides and glycoproteins and espec-

ially on the synthesis of glucose from glycerin and deaminized

amino-acids; but there seems to be no advantage in such a diet.

The flooding of the intestine with soluble carbohvdrate retards

putrefaction of proteins.

Salts are necessary, but since all factors causing their excretion

have not been thoroughly investigated the minimimi requirement

is uncertain. Sodiimi chloride should be added to food, but it seems

probable that the other salts are present in a mixed diet in sufficient

quantity. Since milk and fresh vegetables that are rich in salts

are also rich in vitamines that cause relative retention of salts, all

that can be said is that milk and fresh vegetables are advantageous,

and we are not justified in substituting an inorganic salt mLxture

for them. No harm can arise, however, in the addition of such a

mixture to an apparently adequate diet.

The necessity of water in the diet needs no comment, and Hawk
and his collaborators have shown that no ill-eftects follow water-

drinking at meals. The salt content of drinking water is usually

insignificant, and the argmnents for lithia water have been shown
to be fallacious.
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ViTAMiNES. Owing to the fact that differences of opinion exist

among investigators as to the number of vitamines, the classifica-

tion made by the British Committee on Accessory Food Factors

will be followed. Hopkins studied "Accessory factors in food."

Funk called these vitamines, and McCollum and Kennedy claim

there are only two vitamines, which they call fat-soluble-A and

water-soluble-B. J)rummond refers to the antiscorbutic factor

as water-soluble-C. McCollimi and Kennedy's A-factor is also

called fat-soluble or antirachitic vitamine, and their B-factor

is called antineuritic vitamine, whereas Driraimond's C-factor is

usually called antiscorbutic vitamine.

The fat-soluble or antirachitic vitamine is very abundant in

yellow fats of animal origin. It is deficient in pig fat because the

pig eats few leaves, and in hydrogenated or hardened fats and free

fatty acids because it is destroyed by the heat and chemical agents

used in manufacture. It is deficient in vegetable fats except per-

haps in peanut oil. It is synthesized in green leaves, and carnivorous

animals depend for their supply on the bodies of grazing animals

in which it has l)een extracted from the green leaves eaten and

stored in the body fats. It is abundant in the germ of seeds, espec-

ially yellow seeds but deficient in degerminated cereals. It is present

in potatoes, carrots and bananas, being most abundant in the

yellow colored roots (carrots and sweet potatoes). According to

McCollum the milk of cows is richer in fat-soluble-A when more is

present in the cow's food. According to Osborne and Mendel,

1910, this vitamine is not destroyed in butter fat by storage for a

year. According to Drummond, fat-soluble-A is not carotin.

The antineuritic vitamine seems to be most concentrated in the

seeds of plants and eggs of animals. In cereals it is present in the

germ but absent in the endosperm and bran (unless the bran con-

tains the germ. It is abundant in yeast and in animal gland tissue,

l)ut muscle tissue and milk do not contain an oversupply. Both

leaf and root vegetables and fruits contain it in small amounts.

Cooking reduces the quantity of this vitamine. As first observed

by Frazier and Stanton the content of food products from the

same source in this vitamine runs parallel to the phosphorus con-

tent. According to Voegtlin and Myers, both antineuritic and fat-

soluble vitamines of wheat and corn products run parallel to tlie

phosphorus content.

The antiscorbutic vitamine seems to be iM-es(!nt in all living

tissue and fresli food, and is especially abundant in acid fruits,

tomatoes, cabbage and turnips. It is more or less abundant in all

fresh, raw vegetal)les. It is very sensitive to alkali, heat, desic-

cation and storage at ordinary temperatures, and hence is deficient

in cereals and dried or canned meat and vegetables, except canned

tomatoes. The acid in tomatoes and fruits seems to protect it

durine: th(; heating and it is useful to class tomatoes with fruits, as
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is done by British \\Titers. It is present in milk in small amounts.
Dutcher has sho\\n that young guinea-pigs gi'ow better and are

healthier on milk from a cow t)n green feed than of a co^^' on dry
feed. Scurvy developed \'ery quickly on winter milk, but did not

develop (in the same length of time) on summer milk. The milk
was sknnmed in both cases to prevent diarrhea. This indicates that

the antiscorbutic vitamine in milk depends on that in the cows' feed,

and may explain wh;s- some breast-fed babies have sciu'vy if the food

of the mother is deficient in antiscorbutics.

Vitamine Requirements and Deficiency Diseases. Since

the composition of vitamines is unknown and their distribution

among foodstuffs is known only in a general way, it is not yet

possible to work out the vitamine requirements with e^'en as much
certainty as has been done in the case of food constituents of known
composition. Experiments on animals and observations on man
indicate that vitamine deficiency manifests itself more slowly the

longer the average life (in different species) and the more mature
the individual (in the same species). It is also necessary to know
that the individual has been getting an adequate supply of vitamines

before the beginning of the experiment in order to determine the

duration of A'itamine deficiency that it can stanfl. Even with this

precaution, variations in results may be obtained o^^'ing to lack of

knowledge of the degree of vitamine deficiency in the food. At
present the vitamine content of foods can only be determined l:)y

the quantity of the food necessary to pre\ent or cure deficiency

diseases. Hence the ^•itamine requirement may be estunated only

in terms of the proportion of vitamine-containing foods required

in the diet.

That the deficiency diseases are due to lack of vitamines can be

determined only by the method of exclusion. Almost every imagin-

able cause ha,s been attributed to the deficiency diseases, and some
causes have been proposed that it is imj)ossible for me to unagine.

I'or instance, sciU'vy has been attributed to lack of ionization of the

salts in the food due to staleness, and it is impossible for me to

imagine a lack of ionization of these salts in food that has been eaten,

and certainly food will not liurt you if you do not eat it. Scurvy

has been attributed to an acid-forming diet, but McClendon, Cole,

Engstrand and Middlekautf have shown that this factor is not

responsil)le for sciu'av'. The germ theory of these diseases will

jirobalily be popular for a long time, since bacteria are always

present, waiting for an opportunity to hasten the death of a weak-

ened individual. It is therefore useful for purposes of discussion

to include among deficiency diseases those that have been cured in

the presence of a vitamin-rich diet and liave not l)een cured in

the absence of such a diet. Wo will consider deficiency diseases

of infants and adults.
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Jxirket.s is perliaps t\w most coininoii doficioicv (Jiseaso, l'rcqueutl\'

occurring in breast-tVd infants. To quote a book \\Titten before

Funk's ideas of vitaniines were generally known, Miller states that,

without doubt, rickets is to be regarded as a dietetic disease, and
considers deficiency of butter fat as the most constant and potent

cause. In treatment, among other things, he recommends milk,

cream, butter, egg yolk and cod-liver oil. These fats are especially

rich in the antirachitic vitamine. Since the bones are softened in

rickets the child may not be able to take proper exercise or go out

into the fresh air, hence the view that rickets is due to lack of

exercise or fresh air. The mother's milk might be sufficient in anti-

rachitic vitamine, and yet the child may ha^'e rickets, due to the

fact that it was weaned too soon. The Fijians, who included some
of the finest specimens of physical development in the human race,

nursed their infants for three years, and as the mother's milk be-

came deficient in quantity, supplemented it with bananas. Rarely

a mother in this country mn-ses her children for three years, l)ut in

savage Fiji it was a religious custom, and the taboo was placed

on the mother in order to prevent the interference of the father.

The prevalence of rickets among negroes may be due to the fact

that the mother's diet of corn bread and fat pork is deficient in

antirachitic A'itamine. The British Committee base their state-

ments concerning rickets on the experiments of Mellanby on pups.

Hess and Fnger failed to cure rickety babies on cream, but did so

on cod-li\'er oil.

Xeropfhahiiid, kerafomnlncia or xerosis conjundmp infantum,

an eye disease of infants that has been especially prevalent in the

Scandinavian and other Furopean countries during the war, is due
to lack of antirachitic vitamine, the deficiency probably being

greater than that required to produce rickets. It is accompanied
by diarrhea. Sztark cites a case that developed after an exclusive

diet of pea soup for fifteen months, and was cured in ten days on a

diet of cows' milk.

Infantile beriberi occurs in infants nursing from mothers who ha^e
the disease, and whose milk is conseciuently deficient in antineuritic

vitamine.

Infantile scnrvy is due to deficiency of antiscorbutic vitamine.

To quote again from "previtamine literature" Miller states that

the opinion most commonly held is that scurvy is caused by a diet

which through sterilization has been deprived of its "fresh element"

and recommends orange and grape juice in its treatment. The
fact that scurvy may occur in breast-fed infants, indicates Aari-

ations in the antiscorbutic content of milk.

Marasmus is often considered a dietetic disease. Miller states

that not seldom the child has thrived on the breast for a month or

two, and has then been weaned in order that the mother may go

out to work, and from that time has gradually wasted. Fddy juid
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llopt'i- claim that the addition of a powder rich in vitamines to tiic

cereal food of marasmic babies increased tissue growth. Vitamines

are certainly necessary for growth, but so are other food con-

stituents.

Since the question of growth has been referred to, perhaps it is

well to remember that for normal growth there is necessary not only

vitamines, but also the secretions of ductless glands. It is well-

known that the size of the ductless glands is greatly affected in

deficiency diseases in man and animals. According to McCarrison,
deficiency of vitamines in the diet leads to abnormalities in the

secretion of the ductless glands. We know that iodin in the food

is necessary for the normal functioning of the thyroid, and it is

possible to imagine unknown constituents of the diet that may be

necessary for the ductless glands.

PeUcKjra may occur in breast-fed infants whose mothers have
the disease, but it usually takes a long time to develop.

Deficiency diseases of adults may be different from those of

infants, because gi'owth is complete, although many of these dis-

eases characteristic of adults occur also during adolescence or

infancy.

War edema, also called famine edema or hunger edema, has

been ascribed to lack of the antirachitic or fat-soluble vitamine, or

other element in the diet. The fat content of the diet in war edema
is not accurately known, but Guillermin and Guyot state that the

total ration was sometimes as low as 800 calories, and it contained

a very small proportion of fat, and that a decrease of 40 per cent,

in body weight was common. Park has shown that it is readily

cured by a return to the normal diet. War edema, or famine edema,

as it is more often called, is not a new disease. Lusk refers to an

accoimt of it in France in 1S17, just 100 years previous to the late

outbreak in Germany and other European countries and Mexico.

He also states that cases were cured in a week by the addition of

100 grams of fat to the ration. It is stated that edema occurs when
there is a decrease in blood-plasma proteins, and hence that decrease

in protein in the diet may cause edema. A diet of 800 calories

fed prisoners is natm-ally deficient in protein. The scorbutic

symptoms observed l)y Beycrman in famine edema suggest scurvy

or a complication of scurvy. He states that the edema was cured

by adding vegetables to the diet. Edema occurs in various defi-

ciency diseases, and hence some confusion may arise in the classi-

fication, but the large nmnber of cases of war edema that have

occurred recently, indicate that it is a separate disease. Schitten-

helm and Schlecht observed decrease in blood proteins in war edema.
Beriberi is a form of multiple peripheral neuritis caused by a

deficiency of antineuritic vitamine, and is most prevalent in rice-

eating countries. Wet beriberi is accompanied by edema, but

in dry beriberi this is substituted by atrophy. As is often the case
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ill deficiency diseases, there may be gastro-intestinal disturbances.

The principal cause is too exchisive a diet of poHshed rice, and

according to Fraser and Stanton, the substitution of undermilled

rice, containing at least 0.4 per cent, of ])hosphorus, prevents the

disease. It may be caused by too free use of any degerminated

cereal. The addition of canned goods to the diet may not pre\ent

it. There is apparently not enough yeast in bread to prevent

beriberi. Beans and peas are perhaps the most useful preventives.

In the treatment of the disease, extract of rice-polish ings and fresh

yeast or autolyzed yeast have been used. Funk, Lyle, McCoskey,

Caspe and Poklop observed a mild glycosuria in man on a diet of

white bread and polished rice.

Scurvy was perhaps the first deficienc>- disease to l)e recognized

as such. Captain Cook showed that it could be prevented by the

use of fresh vegetables. Xansen and Johansen passed a winter

on an exclusive meat and fat diet without scurvy. Stefansson

claims to have cured cases of scur^•y by a raw meat diet. Appar-

ently- all fresh foods have traces of antiscorl)utic ^•itamine. The

juice of sweet Ihnes or lemons is especially rich in this vitamine,

and this fact has led to the development of a large industry for

bottling lime juice. This preparation was not tested until recently,

and was then found to be deficient. By some mistake, sour limes

have been substituted for the curative sweet limes, and the lime

juice of commerce does not come up to expectations.

Pellagra was called alpine scurvy by Italians, and has been

shown by Goldberger to be a deficiency disease. By definition the

disease is characterized by a symmetrical dermatitis, especially

of those parts exjxised to the sun, but this is not its most serious

characteristic. The worst features of beriberi, scurvy and i)ellagra

are the effects on the ner\-ous system. The hemorrhages in pellagra

are in the nervous system, whereas in scurvy they are general

(and may occur in the meninges). Sundwall has shown that the

tissue changes in ]X'llagra are not specific, but arc simihir to those

in animals on inadequate diets. In beriberi, pt^lhigra and scurvy

gastro-intestinal disorders are present. In jx'llagra edema is ex-

tremely localiz(>d, in scur^•y it is associated with hemorrliagc^ and

in wet beriberi it is more general. Pellagra is of ^•ery wide distri-

bution and may be worldwide. Since a patient with pellagra may
live ten years, it is probably not due to complete absence of any

dietetic constituent but to a slight deficiency. Whether this is a

vitamine or an amino-acid. or both, has not been determined.

Trench foot is attributed by Bruntz and Spillmann to lack of

vitamines associated with life in the trenches, the predisposing

cause being the diet, and the water-filled trenches causing the

acute sjTnptoms in the feet.

Sprue was classed as a deficiency disease by Cantlie, who found

scurvy in some cases. Brown states; " In the open alhnial workings
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()i a till mint' in the East Indies all of the employes are exjjosed to

the same atmospheric conditions. The Chinese coolie is stricken

with beriberi, his European overseer with sprue. In no essential

condition, even in that of diet, are the circumstances of their daily

life materially different. The treatment of sprue is essentially diet-

ary. A milk diet, a raw fruit diet, a milk and fruit diet or a raw or

rare meat diet is used. In any case the diet contains vitamines.

"

\'iTAMiNEs AND AppETiTE. In all animal experiments on a

vitamine-deficient diet loss of appetite occurs. With human beings,

psychological factors may enter in so as to make it difhcult to per-

form clean-cut experiments on this subject, yet the final loss in

tissue substance in all deficiency diseases suggests that the appetite

has been affected. We kiKJW that pure proteins, fats and starches

have no taste, but we do not know whether vitamines have flavor.

We do know, however, that the taste of milk changes on boiling

and the taste of many foods changes by canning or drying. Why
is it that some persons have been known to defy the cholera germ
for a raw oyster and the typhoid germ for a salad, and to gWe their

lives for a momentary tickling of the palate":' There must be some
great advantage in fresh foods or else the desire for them would })e

eliminated by natural selection. To the clothes-moth the age of

food seems to make little difi'erence, but when a man sits flown to

a meal of storage eggs, canned milk, jerkerl beef and hardtack it

i-ec[uires considerable hunger to whet the appetite. This craving

for fresh food has probably saved more lives than are killed by
germs. The human race has existed for some time prior to the

advent of food chemistry, anrl most people live nowadays without

the aid of that science. TTiquestionably the appetite has played

some part in the preservation of the race. It seems probable that

the person who is presented with an adequate choice of natural

foods from infancy will choose an adequate diet, and that the cause

of the deficiency diseases is that an adequate choice of foods is not

always supplied to the table. In the case of anmials this question

has been tested. Evvard allowed pigs free choice among a ^ariety

of foods, and in this way produced the largest pig for its age that

was ever raised at the Iowa Experiment Station. A more rigorous

experiment was made by Osborne and ^lendel, since they did not

use natural foods but purified components made into a biscuit. A
rat presented with a more and a less adequate biscuit might eat

for a few days from the less adequate, but finally showed preference

to the more adequate diet. These experiments did not refer to

vitamines exclusively, but they show that an inadequate diet results

in some change in the appetite.

Food Substitution. According to Steenbock, fat-soluble-A is

more abundant in yellow foods than in corresponding white ones.

Yellow corn contained more than white corn, yellow oleo oil more
than white fat separated from the same adipose tissue, yellow
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sweet potatoes more than wliite })otatoes. The artificial coloring

of butter may therefore deceive us as to its vitamine content. With-
out doubt the operation of the Pure Food and Drugs Act and the

work of the laboratories operating under this law have been of

inestimable advantage to the public. Food chemistry has not

reached a sufficient stage of development to be relied on exclusively

in questions of food substitution. Feeding tests are necessary,

and the preference of the public for natural products, on which
feeding tests have been made by the human race, is well grounded.

Tlie work of food fakirs has been insidious. Take the question of

oleomargarin. The early products coming under this label in this

country contained a large percentage of oleo oil, which is rich in the

fat-soluble vitamine. Little by little the proportion of such oleo-

margarins has decreased and perhaps the majority of oleomargarins

today are made from cottonseed and cocoanut oils and are defi-

cient in fat-soluble vitamine. Galicians eat lard on their bread,

but it is said that the black bread they use contains some fat-soluble

vitamine from the rye germ. Negroes ha\'e a particular fondness

for pork fat and white corimaenl bread, and this may be the chief

cause of the prevalence of rickets in negro babies, since the diet of

the mother does not contain enough fat-soluble vitamine to be
transmitted to the milk. In a milk-canning factory in this country,

skimmed milk and vegetable oils were run through a homogenizer
and canned as milk compound. The cook may see the label on the

artificial milk or butter, but the defenceless boarder does not even
have the satisfaction of reading his sentence. Another deception

is the soaking of dried green peas in water and then canning them.

The Pure Food and Drugs Act does not allow the picture of a pea-

vine to be placed on these cans, but the average consumer is not

familiar with such distinctions in labels.

In natural foods a sweet taste is associated with fruits that are

rich in antiscorbutic vitamines. If we may suppose that the taste

for sweets is inherited, our savage ancestors may ha\e eaten raw
fruits, just as the monkeys in the jungle do nowadays. ]\It)st of

the sweet food and drinks of modern man are made from sugars

and molasses and honey that are fre<^ from vitamines. Coffee and
its substitutes and tea, malted or distilled liquors, wines and car-

bonated drinks with synthetic flavors are deficient in \itamines.

I ordered a meal in a "pure food restaurant" and received

various fake dishes, including an imitation beafsteak made of

degerminated cereals. The fact that we use milk with cereals is

probably what saves us from disaster. One is reminded of the old

story of the soup-stone: A man knocked at the kitchen door and
said he was introducing soup-stones. The stone was to be boiled in

water, and he demonstrated it to the housewife, suggesting various

ingredients that might be added to it. These were jn-omptly pro-

duced by the enthusiastic housewife and the man drank the soup,
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leaving her the stone. Cereals form the basis of our diet, but scurx y
develops when they are used as substitutes for potatoes or other

vegetables, as occurred in Glasgow, Newcastle and other cities

during a potato shortage during the war. In one institution in the

United States there were 200 cases of scurvy on April 1, 191G,

following two months' reduction of the potato and other vegetable

ration to one-half.

The Milk Question. The rise in the cost of living, more than

the rise in the cost of milk in particular, has led to a reduction in

the consimiption of milk by families with small incomes. Harris

records data from 20S4 families, representing in nationality and
income a tj-pical cross-section of New York City in the summer of

1918. In 14 per cent, of these families milk was entirely eliminated

from the children's dietary. McCoUum has repeatedly emphasized

the ach-antage of milk in the diet. Mendenhall states that every

child from eighteen months to twelve years of age is better for

having one and a half pints of milk in its daily diet, and that fluc-

tuations in the demand for milk or diminished use of milk throughout

the country will ine\'itably result in a lessened production, and that

the loss of our herds at this critical period would be a calamity.

Hart and Steenbock call attention to the use of milk as a supplement

to cereal foods. Milk makes up the deficiency of cereals in vitamines,

salts and certain amino-acids of the proteins. The United States

Food Administration calls attention to the fact that milk compares
fa^orably with other animal foods in price per gram of protein and
in price per calorie, and that there is only enough milk consumed
in this country to gi^e each person a little more than half a pint per

day. Twenty and more years ago a professor of mathematics used

to tell a story of being hard up in his college days. He calculated

that he woukl have ten cents a day to spend for food, and that the

highest nutritive value could be gotten from ten cents' worth of

milk. Practical experience, however, suggested a change to five

cents' worth of milk for nourishment and five cents' worth of mince
pie to "stay with" him.

The chief value of milk lies in the fact that it is a complete food

and does not require any balancing of components or any pre-

cautions to include the minimum requirement of any constituent.

I have never found a species of cooks who would calculate or weigh

or balance any food constituents except under immediate compulsion.

With a milk diet for the infant and a modicum of milk in the diet

at all other ages the expense of calculation of dietary constituents

is eliminated, and milk even at a high price may be worth buying

in order to avert the danger of malnutrition and doctors' bills or

loss of efficiency. It is an open question, however, whether cows'

milk has been beneficial to infants in general. During the famine

resulting from the siege of Paris the infant mortality fell 40 per cent.,

due to the fact tliat mothers nursed their own infants. A similar
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decrease oecurred during the great Lancaster cotton famine, due to

the fact that the mothers could not work in the factories and did

not have the money to buy cows' milk for the infants. During the

recent occupation of Lille by the Germans, when the adult popu-
lation lost about 40 per cent, in weight, there was a reduction in

infant mortality, due to the fact that the mothers nursed their own
infants. In the absence of mothers' milk, howcAer, cows' milk is

the best food for infants, but it is better to feed the cows' milk to

the mother if she can nurse her child.

AmiY Rationing. It seem-s probable that the chief point of

attack of faulty nutrition on the military strength of a nation is on
the infant males. Crooked bones, bafl teeth and other deficiencies

may result from faulty feeding of ])rosi)ective soldiers. If the

soldier going into action has a well-uoiu'ished. body to begin with a

short (•ani])aign on wvy defective rations may not lead to serious

cousequences. The j)r()tein, fat, mineral salts and vitamines stored

in the body may be drawn on to make U)) the deficiency. It is often

stated that the body cannot store jM-otein, and it is true that protein

is not stored in the same wav that fat is; but the protein of the

muscles may be drawn on for a considerable period, as has been the

case in millions of persons during this war.

The ration allowed the army by ( ongress has been subject to

man\' variations. The soldier eats what he can get, but must
necessarily be influenced by the ration allowance. During the

Revolutionary War conditions were very variable. In 1780 the

American Army was increased by the addition of the French
Division (5000 men), who landed from transports with o\er (iOO

cases of scurvy among the soldiers and 1000 cases among the sailors

after a voyage of two months and nine days.

In 177") fresh milk was included in the army ration, but since

it could not always be supplied a revision of the ration was soon

necessary. In 1798 Congress fixed the ration at 20 oun(;es of beef,

18 ounces of bread and an allowance of salt, soap and candles.

Food profiteers made a liberal interpretation of the words "bread
and beef," so that the Surgeon-General thought it necessary to

report unfavorably on the results. The two stajile articles of the

ration have remained practically unaltered in (piantity until the

present day, but later Congresses allowed liquor and specified sub-

stitutes for beef. In 1818 the President was authorized to make
changes in the ration other than increase in cost, and in lSo4 he
substituted coffee and sugar for the licpior component. Temporary
increases for the jieriod of the Civil War were made, but except

when raids were made on food stores the nutrition of the troops

was not ideal. Owing to the large proportion of preserved food,

including flour, salt meat, desiccated vegetables, canned milk and
coffee extract, ^)0,741 cases of scurvy were recorded among white
troops. In J 890 a pound of fresji vegetables was added to the ration
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and in U)()8 the present garrison ration was authorized, which is of

sufficient cost and allows sufficient substitution to furnish an
adequate diet. The savings privilege in rationing in garrison,

authorized in 1910, was abused to such an extent that it was dis-

continued April 1, 1919, and all substitutes are purchased through

the quartermaster and the savings revert to the Govermnent.
About the only data we ha\'e of the nutritive balance of our

soldiers are their weight records. According to Munson the a^'erage

peace-time recruit gains about 2.8 pounds in the first three and a

half months of military service. Similar figures for the National

Army, compiled by Hildebrandt, show a gain of 6.4 pounds in the

first four months of military service. The total gain during the

war has been reported as twelve pounds per man. Such figures are

encouraging, considering the fact that some of the recruits were

undernom'ished at the time of enlistment. If the added weight is

not necessary for muscular strenght it is useful in raising the resist-

ance to disease and famine. The army has exjicrimented with an

emergency ration, consisting of a dried mass of chocolate, eggs,

milk and sugar that has a high protein and calorific value, but no

one has been able to eat it for more than three successive days.

When water only is available a reduction of a pound a day in body
weight occiu's in warm weather and more as the weather turns

colder, and a few pounds excess body weight form the best emer-

gency ration, since accidental loss is eliminated. Owing to the fact,

however, that carbohydrate is stored to a very limited extent in tJie

body, the use of hardtack, if available, is advantageous.

I have had opportunity to compute the protein, fat, carliohydrate

and total calories per man per day in a large number of army
messes and have studied the data compiled by the Food I)i\ision,

and in the majority of the few cases of deficiency noted, ha\-c found

that the mess sergeant was inaccnrate in his accounts or was trying

to produce an impression on the inspectors. In some cases the

soldiers and their mess officers complained of the food. The chief

ground of complaint was that there was not a sufficiency of fresh

fruit and vegetables. I computed the mineral constituents, and
especially the acid-base balance, of these messes, and found them
usually acid. Certain foods, however, which yield a basic ash

(dried beans, for instance) were served too frequently to please the

soldiers. It was not the character of the ash of the food wdiich

influenced their comment, but its freshness. Certain national

guard companies had company fimds sent them from their home
towns. I found some of these companies at Camp Cody, N. M.,
spending thirty cents per man per day for fresh milk and a more
variable sum for fresh California fruit. A certain officer having
about 2200 men in his command found inefficiency in one or more
of his mess sergeants and decided to run the messes himself. He
made up bills of fare for twenty-one meals and ordered all mess



494 mcclendon: nutrition and public health

sergeants in his command to use them. The foods listed were those

carried by the quartermaster and there was a conspicuous absence

of the fresh fruits and vegetables of the local markets. I found the

order to use the menu e^^aded more frequently the farther the mess
was from headquarters, and at the end of ten days the scheme was
abandoned. If the desires of the soldiers may be expressed in

chemical terms, they desired vitamines, and especially antiscorbutic

vitamines.

^Vhereas the ration allowance for soldiers on duty has been

based on the price of food, and the same was originally allowed for

sick soldiers, during a certain period each base hospital was allowed

a fixed sum of money for each sick soldier on its rolls. On Jime

1, 1918, the ration allowance for a sick soldier was fixed at fifty cents.

In some of the larger hospitals savings were made, but the smaller

hosj)itals reported that the allowance was not sufficient. I have
no records for the same hosjjital co^'ering a long jjeriod, but by
combining data from three hospitals some comparisons may be

made. These data are from Camp Pike, Ark., June, 1918, Camp
Cody, N. M., August, 1918, and Camp Fremont, Cal., November,
1918. During this period there was a general rise in the cost of food,

and to meet this, reductions in the higher priced articles of food were

made. In June 13 ounces of fresh meat per ration were served, in

August 7 ounces and in November only 3.2 ounces. In June 2.5

eggs per ration were served, in August 1.2 and in November 0.4. At
Camp Fremont from August 1 to September 1 the rise in price of

fresh eggs was from 52 to 89 cents per dozen, of fresh milk from

23 to 40 cents a gallon and of oranges from to 13 dollars a crate.

At the end of this period the fixed allowance was superseded by {i

sliding scale system based on the local cost of the garrison ration

])lus a c(>rtain i)ercentage that was greater the smaller the hosj)ital.

The above remarks apply to the army in this country, but the

United States troo])s in oth(>r coinitries have not always fared so

well, lieriberi among the rhilii)pine scouts gave occasion for an
order that the meat ration was to be eaten and that the rice was
to be undcrmilled (Chamberlain). Kiddell, Smith and Gutierrez

reported GO cases of beriberi in the United States Army in Porto

Rico November, 1918. Potatoes, beans and canned meats and
vegetables were sui)j)lied tlie troops, and these data led to the sup-

position that the reduction in vitamine by canning may have been

a factor.

The fly problem is serious in the ai-my. Pall has shown that the

house-fly may be cai-ried 100 miles by the wind. 1 have seen squads

of soldiers swatting flies in mess halls when the civil authorities

allowed a mountain of horse manure to remain two miles outside

of camj).

Discussion, ()bser^•ations. some »>f which ar(> reported in this

paper, have led me to believe that the luitrition of some individuals.
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especially infants, is not. ideal, and that tiie high cost of living is

leading to worse nutrition. A large part of the population has

unconsciously depended on the presence of milk in an otherwise

inadequate diet, and the decrease in milk consumption that is now
taking place is to he viewed with alarm. The supply of fresh

green vegetables is not sufficient to be a substitute for milk. Grass

is not adapted to human alimentation except in the form of sprouted

grass seeds. In the sprouting of seeds vitamines are syntheized

in the young leaves and a quick crop of vitamines may be obtained

without the necessity of planting the seeds in the ground. INIc-

Clendon, Cole, Engstrand and Middlekauff have most recently

studied the question of sprouting cereal grains. Wheat or rye,

sprouted until the shoot extends an inch beyond the grain and

heated in water to 70° to gelatinize the starch, forms a cheap and

convenient and palatal^le source of vitamines. The seeds may be

freed from l)acteria before sprouting (Braun and Duggar and Davis).

Since beef fat is about as valuable a source of vitamine as butter is,

beef drippings and fat should be eaten rather than thrown in the

garbage can, and the same applies to some other animal fats. Pro-

longed cooking of fresh foods should be discouraged, but all canned

goods should be heated to boiling before serving, in order to destroy

toxins of Bacillus botulinus that might be present, unless a com-

petent inspection of the goods has been made.
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THE CURE OF HOOKWORM INFECTION.'

By John L. Kantor, ]\I.D.,

CHIEF IX DIGESTIVE DISEASES, VAXDERBILT CLINIC, COLrMBIA fXIVERSITY,
NEW YOKK CITY.

During the recent war there were admitted to the author's

gastro-intestinal service at the I nited States Amiy General Hospital

No. 14, Fort Oglethorpe, Georgia, 393 cases of ankylostomiasis, over

one-fourth of which had recei\'ed previous and obviously unsuccess-

ful hookworm treatment. This large proportion of failures is due,

in our opinion, (1) to the real difficulty of achieving a complete

cure cjuickly by the methods of treatment heretofore in vogue, and

(2) to the lack of sufficient observation after treatment, owing in

turn to the absence of satisfactory scientific data on which the pre-

cise criteria of cure could be based. It has been our endeavor to

remedy both these defects, the former by the de\'elopment of the

intra-intestinal tube treatment alread}' described- and the latter

b;y means of the most intensive studies of the results of therapy

that we could possibly make under amiy conditions.^

As soon as a hookworm suspect was admitted to our service,

and before any treatment was given, stools were sent daily to

the laboratory until the diagnosis was confirmed beyond question.

After treatment, specimens were smiilarly examined, every other

day, as a rule, until an interval of twenty-eight days had elapsed,

unless they were reported positive before that. For the purpose of

compiling the statistics presented in this paper, all incomplete

observations have been entirely discarded. Our conclusions,

accordingly, are based on 231 cases, all of which were observed

twenty-nine days or over (up to two hundred and twenty-eight

1 Read before the Duval County Medical Society, Jacksonville, Fla., Oct. 28, 1919.

- Kantor, J. L.: The Intra-intestinal Tube Treatment of Hookworm Infection,

Jour. Am. Med. Assn., 1919, vol. Ixxiii, 1181.
^ At the time this work was carried on, Lieut.-Col. Calvin D. Cowles, Jr., of the

regular army, was in command of the hospital. Dr. Lewis C. Ecker, of Washington,
D. C, was in charge of the medical ser\ice. Drs. Burrill, Dunning, Paul, Hill,

Hughes, Swan, Hagler, Rudbeck and Mahoney were at various times associated

with the gastro-intestinal section. Dr. Le Roy Smith was in charge of the labora-

tory. The actual stool examinations, a task of great magnitude, were very capably
performed by Mr. E. A. Piper.
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498 kan:t()r: cure op H00KWf)RM ixfp^ction

da\s ill Olio instance), and no case is rej^orted as a cure that did not

show an average of ten to fifteen consecutive negative stools during

a period of four weeks after treatment. Some of the cured cases we
were able to follow for a much longer time, one soldier having his

twenty-fourth negative stool one hundred anrl thirty-six days after

treatment.

The first 5)roblem that engagetl our attention in a preliminary

way was the absolute diagnosis of the existence or absence of infec-

tion in a given case. Thanks to Kofoid and Barber's loop-flotation-

brine method of examining stools for ova,-* an extremely delicate

lalioratory procedure was alreafly at our disposal. We accordingly

endeavored to determine how many negati\e stool examinations

should be demanded before a given Southern soldier could be pro-

nounced hookworm-free. Ob\-iously a single examination could

not reasonably be expected to reveal every infection either l^ecause

of errors unavoidable in a large series, because of \'ery slight infec-

tions or because the woniis were not constantly ovulating. The
question was really one of importance not only because we had to

be sure of our control methods, but because the reinfection of any

case, treated or untreated, had to be taken into consideration.

With these objects in mind it was arranged that all Southern

soldiers admitted to the medical service of the hospital for the j)eriod

of one month were to have their stools examined five times (on

approximately five successive days) or until positive, whereas all

patients admitted to the surgical service during the same period

were to ha\e but a single stool examination. As a result, of the

4()S medical cases examined, (i8 were found jjositive after the first

stool, 17 more after the second, 12 more after the third and o more

each after the fourth and fifth—a total of 9S positi\-e cases, or 24

per cent, of the niunber examined. On the other hand but 32 of the

2.31 surgical cases were found positive with the single stool method,

a percentage slightly under 14. In other words the five-stool method

gave an increased incidence of over 9 per cent., and an increased

efficiencN' (as between the two methods) of almost 40 per cent. To
crystallize the hnportance of this, we found that one-quarter of the

returning tro<)])s were still hookworm-infected by the five-stool

method, wliereas l)iit one-seventh of the men would have been

pronounced positive by a single stool examination.

In this connection it should be stated that the procedure recom-

mended ab()\e is designed to reveal infections only in untreated cases

or in those whose last treatment took place at least six weeks or two

months before the examination. It is of course well known that

vermifuges have the property of depressing the egg-laying function

of parasites, but the exact duration of this "llegati^'e phase" in the

case of the female hookworm seems to be a matter of uncertainty.

* Kofoid, C. A., and Barber, M. A.: Rapid Method for the Detection of Ova
of Intestinal I'arasites in Human Stools, .Jf)iir. Am. Med. Assn., 1918, Ixxi, 15.57.
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In order to throw more light on this interesting question an analysis

is presented of 100 cases which were reported positive after having
received treatment on this service. (See Table I.) The drug used

was oil of chenopodimn in doses averaging 13. c.c. by tul)e and 2 c.c.

TABLE I.—SHOWING DAYS ON WHICH STOOLS FIRST BECAME POSITIVE

AFTER 100 UNSUCCESSFUL HOOKWORM TREATMENTS.^

Wpokly total

Ijcrceiitage.

> 1st week, 61

2d week, SI

Days after
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for the complete evacuation of a given meal, an arbitrary' three-clay

limit was established, on the assimiption that this would be suffi-

cient for the discharge of all ova produced by worms that had been

destroyed by the vermifuge. Accordingly, in the case of stools

reported positive within this limit judgment as to cure or failure to

cure was suspended until this interval was passed. Subsequently,

if the positive results persisted, the case was pronounced uncured;

or, if the stools remained negative /or at least four weeks, the case

was called cured. In every instance the period of four weeks was
reckoned from the last positive stool, the total observation interval

being thus lengthened to thirty-one days when the stool came back

positive on the third day after treatment. It will be seen from a

study of the accompanying table that observation for four weeks
is by no means too long if one wishes to know whether a cure has

acutally resulted from a given treatment. As it is we have records

of 2 cases which became positive only in the fifth and sixth weeks
respectively, and by no means all our cases were observed for so

long a period. In brief, 98 per cent, of our positive cases (or failures

to cure) became such within four weeks, 90 per cent., within three

weeks, 80 per cent., within two weeks and only 61 per cent, within

the first week. It follows that an individual reported as negative

within the first week after treatment may ha\e more than one

chance in three of coming back positive at some subsequent exami-

nation. That many cases were erroneously considered cured after a

routine hookworm treatment as carried out in the various army
organizations goes almost without saying. IMoreoN'er, when the

question of reinfection arises one must be particularly careful that

the original disease was actually cured in the first place.

In this connection we should like to point out still another

])ossible source of error in diagnosticating the cure of hookworm
infection. In their extensive study of this disease in the Orient,

Darling, Barber and Hacker'' presented a method for grading the

value of any particular fomi of hookworm treatment by comparing

the niunber of worms removed by a first treatment with the total

num})er of worms removed by subsequent treatments. This method
was further developed into an "efficiency index" by Knowlton
working in Kofoid's service." Admirable as this procedure is for a

comparative study of treatment methods it should by no means be

translated into a criterion of cure for the disease, the weak point

in the efficiency index method being that further examination of

stools presumably ceases as soon as any particular treatment fails

to reveal th(; presence of worms in the excreta. As already explained

in the author's previous communication all forms of treatment by
mouth have the common objection that the ^'ermifuge is not

delivered directly at the site of infection. Hence the chance of

« The Treatment of Hookworm Infection, .lour. Am. Med. Assn., 1918, Ixx, 499.

' Knowlton, R. H.: Hookworm Infection among Troops, Ibid., 1919, Ixxii, 701.
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missing the worms partially or even entirely is by no means merely

academic. The following case is cited as an example:

Case B 208.—Had three treatments, presumably b\' thymol,

before entering the army.

Fourth treatment February 2(3, 1919, 2 c.c. oil of chenopodium

in freshly filled hard, gelatin capsules. Eighty ivorms recovered from

resulting stools. Subsequent stools positive for ova for eight days.

Fifth treatment, March 7, same as fourth, eighteen worms recovered.

Subsequent stools positive on fifth and seventh days.

Sixth treatment, INIarch 18, same as previous, no worms recovered.

Stools, however, positive on second, third and sixth days.

Seventh treatment, iMarch 27, same as previous no worms re-

covered. Stools positive on second, fourth and sixth days.

Eighth treatment, April 5, same as previous, twenty worms recov-

ered. Stools negative for eight days more, at which point

observation discontinued. Final result undetermined.

We were again and again impressed with this failure to cure after

any of the usual forms of mouth treatment. Indeed, the same con-

clusion is reached from a study of any of the more careful work that

has been reported in the literature. Thus in the severer types of

infection encountered by the original Porto Rico Commission^ the

majority of cases were not cured before four doses of anthelmintic

had been administered and there are examples of twenty-two,

twent^'-three and twenty-five treatments being given without

curing the infection. More recently the International Health

Board, after a four years' intensive campaign in the West Indies,'-'

is able to report only 50 per cent, of cures after two treatments.

Our own experience with the mouth treatment of the relatively mild

infections foimd in the anny was not very encouraging. Of the 87

cases treated by the mouth methorl (2 c.c. oil of chenopodium in

freshly filled hard capsules) we could prove a cure in only one-half,

this notwithstanding the fact that each man was observed and

treated for a period of four weeks or more. If still positive at the

end of this observation the patient was either discharged uncured

or given tube treatment. As a matter of fact, 5 cases were still

positive after six treatments, 3 after seven and 2 were left doubtful

(owing to insufficient observation) after eight.

On the other hand our experience with the intra-intestinal tube

method convinced us of its superiority over the usual forms of

mouth treatment as a means for the rapid and complete eradication

of hookworm disease. Of 137 cases treated by the tube we were

able to prove a cure, despite the difficulties in observation, in over

87 per cent. Perhaps still more noteworthy is the fact that fully

* Ashford, B. K., and Igara\4dez, P. G.: Uncinariasis in Porto Rico, Senate

Document 808, Washington Government Printing Office, 1911, p. 162.

^ Howard, H. H.: The Control of Hookworm Disease by the Intensive Method,
Pubheation No. 8, Rockefeller Foundation, New York, 1919, p. 75.
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80 per cent, were cured by the first treatment as compared with 34

per cent, by the mouth method. Furthermore, although the mouth
method failed in our hands after even a sixth and seventh repetition

only one tube case had to go on to a third treatment, the rest being

cured in one or two sessions.

TARLE II.—SHOWING COMPARATIVE RESULTS OF MOUTH AND TUBE
TREATMENTS.

No. of cases.

Percentage cured
separately by each

treatment.

Mouth. Tube. Mouth. Tube.

Percentage uneurcd
of all cases.

Mouth. Tube.

1st treatment
2il treatment
3d treatment
4th treatment
.5th treatment
6tli treatment
7th treatment
8th treatment

35'"
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After its safet}' and usefulness are further demonstrated by added

experience, and perhaps after appropriate modifications and

improvements in the technic, it may not be too much to hope that

the tube treatment will ultimately become the method of choice

in the eradication of hookworm infection.

Summary. 1. An individual from a hookworm district should

not be pronounced hookworm-free until a series of at least five

negative stools has been obtained, and then onl\' if tiic last treat-

ment took place six weeks or more previously.

2. The "latent period" after treatment, /. e., the period in which

the egg-la\ ing function of the hookworm is depressed by the veraii-

fuge so that the persistence of wornis cannot be revealed by stool

examination, may extend up to six weeks. However the great

majority (9S per cent.) of cases become positive again within four

weeks after treatment.

I). The usual form of treating ankylostomiasis with drugs given

by mouth has been shown to be unsatisfactory, even relatively

mild infections resisting as many as seven or eight treatments.

4. Much more efficient results can be obtained by the method of

intra-intestinal tube treatment, owing to the fact that the full,

concentrated dose of vermifuge is delivered precisely at the point

of infection. Instead of 34 per cent, of cures, as in the case of a

first mouth treatment, fully 80 per cent, are cured b\- a first tube

treatment. Only one repetition is necessary for the relief of the

great majority of infections.

THE TREATMENT OF CATARRHAL JAUNDICE BY A RATIONAL,

DIRECT AND EFFECTIVE METHOD.^

By B. B. Vincent Lyon, A.B., M.D.,

CHIEF OF CLINIC, GASTRO-ENTEROLOQICAL DEPARTMENT, JEFFERSON HOSPITAL;

ATTENDING PHYSICIAN, METHODIST HOSPITAL, PHILADELPHIA, PA.

I DESIRE to present in this paper a rational, direct and effective

method of treatment of catarrhal jaundice. I say a direct method

to draw attention to the contrast between it and the usual symp-

tomatic or expectant plan so commonly employed in treating these

cases.

I will limit my subject to the treatment of catarrhal jaundice

by this new method, with a passing allusion to the treatment of

other more important conditions of the biliary tract.

The diagnosis of catarrhal jaundice, as a rule, does not offer

1 Read before the Philadelphia Clinical Association October 27, 1919. This is

the second of the series of articles on the diagnosis and treatment of diseases of the

biliary tract.
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many difficulties. This type of jaundice usually develops in a

young person and more often in young men than in women. There
is frequently a history of several da,ys or weeks of a preceding

gastro-intestinal disturbance, which with careful questioning can

be traced to some definite cause. The patients are often conscious

of the gastric discomfort, evidenced })y epigastric distress and sore-

ness after eating and associated sNinptoms of bad taste, furred

tongue, increasing constipation, sour eructations, belching and flatu-

lency. The jaiuidice appears gradually, usually noticed first in

the whites of the eyes, often first called to the patient's attention

by other people. Later there is a gradual deepening of the jaundice

elsewhere. Less frequently the jaundice apjiears rapidly, almost

overnight. The degree of jaimdice ^'aries in proportion to the

catarrhal swelling of the common duct and the consequent degree

of obstruction to the exit of the bile into the intestines. Even when
the jaundice is extreme the symptomatic discomfort is relatively

slight; increasing lethargy, mental hebetude, drowsiness, distaste

for food and occasionally soreness over the liver. In the deeper

states of jaundice itching of the skin may be troublesome and
occasionally patients may complain of "seeing yellow." As a rule

this is all. When in addition there is complaint of feverishness

and chilliness and more definite pain there is probably infection

])lus catarrh. There is generally noticed jaimdice, furred tongue,

sore epigastrium, sometimes an enlarged liver, perhaps sore to heavy
percussion. It is seldom that the gall-blatlder is palpable or the

spleen enlarged. The pulse is generally slow and the temperature is

normal or subnormal. Objectively, too, we notice the bile-stained

and scanty urine and the stools seemingly acholic. I say seemingly

because on chemical and microscopic examination of the stool we
may find that bile is coming through, although in lessened amount,

and the pale, pasty appearance of the stools is due to the failure of

fat digestion. Fermentation of the stool may be conspicuous and
the odor is sour and oft'ensive. Constipation is the rule, but there

may be diarrhea due to the gastro-enteritis. I'he l)lood pictiu'e is

normal, as a rule, except when the catarrhal jaundice is compli-

cated by an already existent anemia or infection. The only constant

abnonnal phenomenon is the prolongation of the coagulation time.

Cabot^ calls attention to the frequency of the loss of weight that

occurs during the course of many cases. This has not been con-

spicuous in the cases here rej)orted. This is the j)icture of catarrhal

jaundice, "^riie diagnosis is usually confirmed by the benign course

which rarely exc(H'ds six to eight weeks even in untreated cases

and the majority terminate in recovery. I do not intend to enter

into a discussion of the differential diagnosis between "simple"

catarrhal jaundice and the jaundice designated toxic, infectious,

^ DifTcreiilial Diagiiosi.i, I'liiliidclpliia.
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epidemic or metabolic, nor to discuss the validity of the so-called

entity of Weil's disease nor to reopen the controversy' between

hepatogenous and hematogenous javmdice. It is interesting, how-
ever, to see the increasing tendency to consider jaundice, of what-

ever type, of hepatogenous origin. I do not desire to discuss the

various avenues of infection of the biliary apparatus and their

relative frequency. Suffice it to say that the gall-bladder and ducts

may derive their infection through the portal veins, through the

systemic blood, through the lymphatics, through the serosa from

direct contact with infected neighborhood peritoneum, and finally

by direct ascending infection of the common bile duct from the

duodenal zone. I do desire, however, to emphasize the frequency of

this last avenue of infection in catarrhal jaundice, based upon the

study of this and other groups of cases.

For the proper understanding of the various conditions and infec-

tions of the biliary tract, reference is directed to the discussion of

the subject by A. O. J. Kelly^ in his Mutter Lecture, delivered in

1905. An able article on epidemic jaundice has been contributetl

by Barker and Sladen.^ Their attached bibliography will serve to

amplify our knowledge of this interesting condition. It is instructive

to delve into the history of jaundice.'^ The literature is simply

volmninous, but we refer particularly^ to the monograph on jaundice

by Harley,^ published fifty-seven years ago, the clinical lectures by
Sir Henry Marsh, ^ and to the exhaustive monograph of Legg,

entitled The Bile, Jaundice and Bilious Diseases.^

My special concern is to bring forward a method of rational,

direct and effective treatment of catarrhal jaundice. To treat

disease intelligently and effectively we must have a rational con-

ception of the life history and etiological and pathological factors

of each given disease modified by an appreciation of the histology

and anatomy of the tissues diseased. Our present conception of

the pathology of catarrhal jaundice is that it develops from the

extension of a gastroduodenal catarrh, passing upward into the

terminal portion of the pars intestinali^, causing edematous swell-

ing and congestion, and an increased production of mucus in

the common bile duct, with often a plug of inspissated mucus
corking up the ampulla of Vater. Owing to the exceeding rarity

of deaths from catarrhal jaundice our opportunities to verify

this conception at the postmortem table have been limited.

Osler,^ however, observed a case which at autopsy showed the

common bile duct obstructed with inspissated mucus at its

terminal portion and slightly distended above. The hepatic duct

3 Am. Jour. Med. Sc, September and November, 1906.

4 Johns Hopkins Hosp. Bull., October, 1909, xx, 223.

6 Toxic Jaundice, Proc. Royal Soc. Med., October 1, 1916-1917.
« Jaundice, the Pathology and Treatment, Walton and Maberly, London, 1863.

^ Clinical Lectures, London, 1867, vol. i.

8 Legg, J. Wickham: The Bile, etc., New York, 1880.

' Practice of Medicine.
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was also (listeiidetl. More recently Eppinger'" tlescribed such an

autopsy in -which it was found that the occlusion of the common
bile duct was due to a hyperplasia of the Inuphoid tissue of the

ductal mucosa, especially in that fraction of an inch which runs

diagonally within the wall of the duodenum. lie also found

dilatation of the biliary ducts above this point. Eppinger and

others believe that this lymphoid tissue acts as a defensive mechan-

ism against infection, as does the lymphoid tissue in the tonsils,

the bronchial lymph glands, the appendix, etc. The swelling,

congestion and edema and mucous catarrh may progress higher in

the common duct and into the cystic and hepatic ducts. This

doubtless occurs in the cases of catarrhal jaundice of more prolonged

duration, for it is easily conceivable that duration of the jaundice

may rini jjarallel to the extent as well as to the degree of duct

catarrh. And what is the etiological factor primarily responsible

for this catarrh? A catarrhal gastritis and a catarrhal duodenitis!

There are no doubt mild cases of jaundice produced by pressure

effects on the ampulla of Vater from edematous swelling of the

duodenal mucosa alone without an extension of the catarrh into the

duct itself. But what precedes the gastroduodenal catarrh? Surely

dietetic indiscretions, exposure to cold and internal chilling and

infection. I think we will find this true more and more frequently

as we study our patients more closely.

Sixteen cases of catarrhal jaundice were observed and treated

by me in Naval Base Hospital No. o in Brest, France, and

were derived from officers and enlisted men chiefiy engaged in

destroyer duty. The destroyer service is always difficult enough

in itself, but in patrol duty on the Brittany coast and in the

Bay of Biscay in winter the weather is always cold and damp
aiifl the sea is rough. Some suffered exposure to cold and

the chilling from sea-soaked clothes for many hours at a time.

Tonsillitis and rhinitis were frequent and bronchitis and bronchial

colds were the rule and there was also epidemic and j^andemic

influenza. As to dietetic indiscretions; in the destroyer flotilla on sea

duty and espe(;ially in war time there is no such thing as dietary

discretion. Rarely is there opportunity- to eat hot or fresh cooked

food, except soup and beans. The men eat standing, and hastily

gulp their food. Can this predispose to gastroduodenal catarrh?

In addition there is the s(>a-sickness, with its local pathology of a

congested and erosi\'e gastric mucosa. Xow reconsider what 1

have just said in regard to the freciuency of tonsillar, bronchial and

influen/al-i)ii('\ini(»nic infections, with the swallowing of infected

material from the mouth and respiratory tract. The microiirganisms

are furnished and t\w potential etiological chain is complete. We
proved nearl\- 100 castas of infective gastritis and duodenitis in one

l)ase hospital alone and in scores of postinflniMizal cases that 1 have

'" Wion, kliu, Wchiisclir., H)(IN, \xi, IS().
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seen and examined since my retm'n during the past ten months.

Sixteen cases of catarrhal jaundice among these 1(K) is a high per-

centage.

Analyzing these cases I find that one occurred in a man with a

pronounced oral sepsis; one in a man following intensive syphilitic

treatment, oral and intravenous. Two <.;ases occurred within a week

after operations on the nose and throat, one a tonsillectomy and the

other a septimi repair. Four were postinfluenzal infective cases

and 8 of these 16 cases occurred in men serving in the "Black

Gang," that is, in the fire or engine room, below decks, where they

had to swallow their infected salivary or bronchial secretions on

account of naval discipline. One of these S cases gave a history of

acute catarrhal jaundice four years previously. Possibly this case

should be excluded on the ground that it was a reexacerbation of an

antecedent cholecystitis or cholangitis. But I am including it

because both the histories of the first attack and the one which I

observed w^ere clearly that of simple catarrhal jaundice, and because

I believe that catarrhal jaundice, simple and benign as it is, is

pregnant with possibilities of future and more serious disease of

the biliary tract and may prove to be a direct starting-point for

some cases, perhaps more than we now realize, of cholecystitis,

cholelithiasis and choledochitis. In the near future 1 purpose

reviewing a series of catarrhal jaundice cases and to institute a

"follow-up" on them to ascertain the freciuency (or infrequency) of

subsequent disease of the biliary apparatus.

Of these 10 cases all of them gave proved evidence of gastro-

duodenal catarrh plus infective gastritis, infective duodenitis or

both. Nine of these cases, the first observed, were treated after

the manner of the usual snnptomatic or expectant plan: Bed rest;

diet restricted to proteins and fats ; calomel and Epsom salt courses

;

later other cholagogues, such as blue mass, podophyllin, aloes, etc.;

sodium phosphate in hot water on the fasting morning stomach;

urotropin; the salicylates or fel })ovis; gastric lavage; during con-

valescence nitrohydrochloric acid and nux vomica or other tonics.

It has been stated that cold colonic irrigations stimulate the intes-

tinal stasis and may sthnulate gall-bladder peristalsis. I have not

personally tried them, but it seems to be empirical and irrational

therapy. The average duration of these first 9 cases so treated

was thirty-five days before the jaundice had completely cleared.

In a second group of 7 cases, because our hospital facilities were

improved and because some special duodenal apparatus had arrived,

I adopted the plan of treatment I now desire to advocate. At the

first visit to each patient I ascertained the possibility of antecedent

mouth or respiratory tract infection and then proceeded to ascertain

the presence of catarrhal or infective processes in the stomach and

the duodenum by examining both fasting and digesting secretions

from both of these zones, chemically, microscopically and bacterio-
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logically-, with the help of Dr. Hugo, our pathologist. I was thus

able to prove the presence not only of a gastroduodenal catarrhal

inflammation but also the local implantation of pathogenic micro-

organisms either in the stomach or duodeniun alone or at both places,

x^inong the bacteria recovered and identifiable were streptococci,

staphylococci, Micrococcus catarrhalis and pneumococci in both

the stomach and duodenimi, and in the latter bacilli of the colon

group. This gave a lead as to rational treatment. All patients,

whether with bronchial conditions or otherwise, were cautioned

repeatedly against the swallowing of saliva; noses were sprayed

with Dobell's solution; throats gargled with strong potassium

permanganate solution, 1 grain to the ounce. A sterile duodenal

tube W'as passed to the stomach in the fasting morning state, the

residuum withdrawn for analysis and microscopy, with a sterile

individual syringe for each patient. The stomach was washed

with water, followed by liquor antisepticus alkalinus (in the hyper-

acid cases) or hydrochloric acid solutions (in the subacid cases),

then water again until the washings were clear. Then 250 c.c. of

solution, one day, of potassimn permanganate (starting with one to

fifteen thousand and increasing to one to eight thousand and the

next day a solution of silver nitrate (one to twenty thousand to

one to ten thousand) was introduced into the stomach, allowed

to remain there three to five minutes, and as much as possible

syringed out. The patient was then given a glass of water to

drink, turned on the right side and by slow swallowing the tube was

allowed to enter the duodemmi. When this was reached (in from

fifteen to forty-hve minutes) the duodenal contents were aspirated

for study. In all these cases the duodenimi was at first found to be

bile-free. So far this method of treatment is no different from the

j)rocedure to be followed for the proper diagnosis of diseases of

the gall-bladder and biliary ducts. The preliminary report of this

method I have published. ^^ As was shown in that paper we utilize,

clinically, for both diagnosis and treatment, an experimental method

devised by Meltzer,i- namely, to locally douche the duodenal

mucosa with magnesium sulphate solution. This by local chemical

or "honnonic" action serves to relax the duodenal zone, to relax

Oddis's muscle, near the ampulla of \'ater, and to simultaneously

(or nearly so) cause the gall-bladder to compress its walls and to

expel its contents. That this is actually true is capable of a success-

ful demonstration in nearly all cases. I have had ample oppor-

tunities to convince myself of it and those who are associated

with me, and those to whom the method has been demonstrated

have also become convinced.

Now to return to the application of this method in treatment.

After the duodenal contents have been aspirated for study I intro-

duce through the tube 50 to 100 c.c. of 25 per cent, saturated

11 Lyon. B. B. Vincent: Jour. Am. Med. Assn., September 27, 1919, Ixxiii, 980 82.

'- Am. Jour. Mkd. So., April, 1917, eliii, 4«9.
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solution oF inaguesiuin sulphate and bathe or douche the duodenal

mucosa. By connecting up the duodenal tul)e with a vacuum
bottle (low pressiu'e), some magnesium sulphate remaining in the

duodenmu is first aspirated, and shortly afterward this clear solution

will be seen to be tinged yellow^ with bile. Later nothing but pure

bile is obtained. The first bile obtained must obviously come from

the common bile duct, since it is the first available source of supply.

As the gall-l)la(lder contracts and expresses its contents through the

cystic duct it washes out ahead of it the common duct bile and
presently we get only bile from the gall-bladder, with perhaps a few

drops of added liver bile; after the gall-bladder contents have all

been expelled and we continue to aspirate we recover bile freshly

secreted from the liver cells and emptied into the hepatic ducts,

and thence to the common duct and finally {via the duodenum)
out into the vacuum bottle; thus, as I showed in my previous

paper, we can segregate for study bile from these several soiu'ces

and to difterentially study them, and I sketched in that paper the

type of bile seen in normal and variously diseased states. Since

the publication of that paper I have recovered and identified

in several instances, by cytological examination of the gall-

bladder })ile, columnar deeply bile-stained epithelium. This more
satisfactorily proves the source of the so-called "B," or gall-

bladder bile. In the treatment of this second group of 7 jaun-

fliced cases I found that in all instances the common duct, or "A"
bile, was thicker and more viscid than normal; "oft' color," that

is, deeper molasses yellow in some cases, mustard color in others,

turbid and containing much mucus in ropy, tenacious masses and
much flocculent debris. Microscopically there were seen the

products of catarrhal inflaimiiations, and in one case, only, micro-

organisms (streptococci) were observed and later culturally proved.

The gall-bladder, or "B" bile, was also found definitely "static"

and oft' color, thicker and more viscid than normal, and several

specimens contained heavy deposits of bile crystals and some
microscopic catarrhal elements. No bacteria in these cases were

ever found in the "B" bile specimens. In only 2 of the 7 cases

was it possible to unplug the ampulla of Vater at the first treat-

ment, but in all cases this was accomplished by the third treatment

or before. Treatment should be given every day until the bile duct

has first been freed and thereafter every second to fourth day, as

indicated in these individual cases. Following the biliary drainage

the duodenum should be disinfected with potassium permanganate
or silver nitrate solutions of the same strength as used in the stomach
and continued as long as the microscopic evidence of duodenitis

exists. I introduce only from 100 to 200 c.c. of these solutions into

the duodenum, let it remain there from three to five minutes and try

then to recover what I can (often up to 50 per cent, of the amount
introduced), but I have long ceased to worrv about baneful effects
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t'roiii that, lel't bcliiiul, for 1 havt; seen no bad eih'cts when KJMXOj
or AgXOs, in the strengths up to one to ten thousand, are appHed

to the duodenum . Beyond this I have not tried to go, because I beheve

they are effective strengths. In some instances I have followed the

treatment by giving a duodenal enema after the method of Jutte.

The whole description of this method of treatment and diagnosis

sounds flifhcult and cmiibersome, but it really is not so. It is true

that it requires time (from one to one and a half hours), and often

makes a demand on our patience as well as on our patient, but the

results justify the means. And now^ what are the results? In the

7 cases so treated the average duration of jaundice was seventeen

days and the shortest case was eleven days. Compared to the

average duration of thirty-five days of the first group of patients

treated by the expectant plan, this is a reduction of over 50 per cent.

Not only is the duration of the disease shortened and the s^inptoms

more promptly ameliorated, but the future dangers of damage to

the l)iliary apparatus, from static or infected bile, from overdis-

tended and consequently atonic gall-bladders, are to a proportional

extent avoided.

I am appending a protocol of one of these cases in some detail

as illustrative of the group.
( 'ase No. X\'.—W. P. A., male, aged twentv-three vears. Ensign,

I'. S. X.

The patient had an attack of rather mild influenza on October

5, 1918 (during the epidemic). His symptoms were excessive tired-

ness, aching in back and leg muscles. Dull, heavy feeling in the

head. Loss of appetite. Chilliness and slight fever. lie had no

sore-throat, but had a loose, bronchial cough, with copious piu'ulent

sputmn. After several days he noticed a sense of pressure-heaxiness

in the epigastrium after meals, and he began to have regurgitations

of food and gas odors, reminiscent of food long after he had eaten

it. Several days later he noticed that his urine was })ecoming very

dark in color.

lie was first examined by me on October 1 1 , when his chief com-

plaint was soreness and pain in the stomach, with a sense of nausea

and acute sour eructations. Gastric siphonage recovered something

over 2()()() c.c, sour, heavy chyme, with some food recognized as

having been eaten fifteen hours earlier. Mucus, double i)lus. Free

IICl, 7.5; total acidity, 47.5; occult blood not present.

Thorough gastric lavage given by stomach tube and Leube-

llosenheim method.

Physical Examination. Practically negative except for furred

tongue, heavy breath; low blood-pressure, 104-81; enlarged area

of gastric tympany after moderate air-l)ulb inflation and soreness

over epigastrium.

October 1 2. Fifteen hours' fasting stomach residuum : 50 c.c, pea

green, tin-bid, very mucoid and stringy. Free IICl, 5; total acidity,

1 5; occult blood, positive to benzidine, trace to guaiac. Microscopy.
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Very few "food rests," starch remnants and fat globules. Much
mucus. Few polymorphonuclear leukocytes, with protoplasm prac-

tically intact, considerable desquamation of endogenous epithe-

lium; bacterial flora definitely increased; cocci and variously sized

bacilli noted. Cultures planted. Fractional examination: Hyper-
chlorhydric cur^e commencing at forty-five minutes and well sus-

tained for two and one-quarter hours, when the free HCI was 55,

acidity 70 and total acidity 75. Mucus plus, no biliary regurgitation,

slight motor delay. Stomach rinsed and disinfected. Tube passed

into the duodenum; entered in twenty-five minutes. Duodenal
contents: 9 c.c. ; thick, viscid, turbid, flocculent, bile-free, with

nearly 5 c.c. of granular sediment. Free HCI, 0; total acidity, 3.5;

occult blood positive to B. and G. Microscopy : Mucus, plus, poorly

stained necrotic debris. ]\Iany leukocytes (polymorphonuclears).

Bacterial flora very noticeable; cocci and bacilli noted. Cultures

planted.

October lO. Patient slightly jaundiced. Yellow sclene and light

lemon-color tint to the skin. Urine heavily bile-stained. Stool pale,

pasty and fermentative. Epigastric discomfort. Gastric la^•age and
disinfection; mouth and nose disinfection.

October 18. Jaundice well established, of deep golden yellow.

Liver dulness slightly increased. Sore to deep percussion. Stools

acholic. Gastric lavage and disinfection. Duodenal disinfection

with KMXO4, one to ten thousand. Magnesium sulphate douche;

common bile duct completely plugged and would not ojjen. Culture

made on October 12 reported: From stomach: staphylococci,

streptococci, spore-bearing bacillus. From duodenum: staphy-

lococci, streptococci, bacilli of colon group and an unindentifial)le

diplococcus Gram "positive, negative."

October 19. Same direct treatment of stomach and duodiMium.

Bile duct partially opened after magnesium sulphate, and the bile

was thick, ropy, tenacious, turbid and dark mustard yellow color.

Microscopically: much bile-stained epithelium enmeshed in mucus;
many polymorphonuclear leukocytes, with intact protoplasm;

necrotic, poorly staining debris; bile crystals; bacteria plus; bacilli

and cocci; some definitely arranged in chain formation. From now
on the following treatment was practised: Gastric and duodenal

lavage and disinfection using potassimn pennanganate in increasing

strengths, magnesium sulphate douche and biliary drainage on
October 21, 25, 30 and Xoveml^er 7, and the same plan, only sub-

stituting silver nitrate disinfection, on October 23, 28, November
1 and 4.

October 25. The jaundice has completely disappeared. The
urine was normal. The stools were normal. The patient's appetite

has returned and he has more ambition and " punch. " Duration of

jaundice eleven days.

November 4. Smears from the duodenum showed: A very

striking diminution in the bacterial iiora; no polymorphonuclear
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leukocytes were observed; no necrotic debris. Occult blood was
negative.

November 8. The patient was discharged to duty.

The protocol of this patient was very little different from the

others, and was selected because it ilhistrated the method and its

results. Finally, I desire to state that this protocol was made up
from the original notes and was not reconstructed from memory.

THE OCCUKRENCE OF HYPOCHLORHYDRIA IN GALL-BLADDER
DISEASE.!

By R. C. Fravel, M.D.,
ASSISTANT SURGEON', ST. LUKE's HOSPITAL, RICHMOXD, VIRGINIA.

Less than a decade ago, chronic surgical indigestion began to be

recognized, the principal causes being gastric and duodenal ulcers,

gall-stones and chronic appendicitis.

The train of symptoms—pain, nausea, distention, eructations,

and pyrosis—is said to be due to pylorospasm and this in turn to

an increase of hydrochloric acid in the stomach. The most modern
authors speak of pylorospasm as the result of hyperacidity, fre-

quently of neurotic origin, but warn that organic gastric conditions

and extragastric lesions must not be overlooked. In the discussion

of nervous gastropathies in Modern Clinical Medicine, while referring

to the neurotic and dietetic indiscretions as a cause, 'it is stated:

"Take care not to overlook gastric and duodenal ulcers or reflex

causes of hyperacidity, such as cholelithiasis, chronic appendicitis

and ileal stasis." The same vohune imder s\-mptoms of gall-stones

mentions reflex disturbance of the stomach (hyperacidity)

.

Kaufman, in Forchheimer's Thcrapridics, says that hypersecretion

and pylorospasm are closely interlocked, that next to gastric and
duodenal ulcers, gall-stones and chronic appendicitis are the most
frequent centers of irritation and causes of the irritating gastric

disorder. He thinks that hyperchlorhydria is likel\' the cause of

ulcer, gall-stones and api)endicitis, the increased acid being due to

some underlying condition causing irritation of the vagus ner\'c.

Moynihan,- in discussing hyperchlorhydria and ulcer says:

"Hyperchlorhydria is present in other diseases, notably choleli-

thiasis and appendicitis, and its presence possibly explains the

mimicry of the symptoms of ulcer by these various diseases."

One might continue quoting others along this line almost indefi-

nitely, for the recent literature contains innumerable papers sup-

porting gastric disorders in gall-bladder disease as due to hyper-

acidity.
1 Read at Ili<-hiii()nd Svirgical Society, April 2, I'JIS.

' Lancet, January 6, 1912, p. 9.
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I wish to present the following report of gastric findings in 61

cases of bile-tract infection, with and withont stones, proved at

operation, which I have had the opportunity of studying at St.

Luke's Hospital. The total number of gall-bladder cases recorded

is about 700, but unfortunately in the majority of instances a gastric

analysis was not made. In some patients the disease was found

during the course of operation for other abdominal conditions, in

others the history, symptoms, and physical findings made the

diagnosis clear and the patients were not subjected to the stomach-

tube. In the cases reported the Ewald test-meal was used, the free

and combined acids estunated by titration with one-tenth normal

sodium hydroxide after the addition of Topfer's reagent and
phenolphthalein. The analyses were made by a most competent
pathologist, Dr. E. Guy Hopkins.

Of these 61 cases 16 show an absence of free HCl, 45 show free

HCl, of less than 20, 11 come in the bounds of normal and only 5

cases show an increase of free HCl. Referring to the total acidity

we find 11 cases showing a total acidity of 50 or more and 39 show
a total acidity of less than 40. No cases have been included that

show any associated organic stomach condition, cancer or ulcer,

or malignancy of the gall-bladder or pancreas.

While the findings reported are dift'erent from previous teaching

we are not alone in our observations, for there is an increasing

number of articles appearing in which the authors find a low per-

centage of hydrochloric acid in gall-bladder disease.

Hohlweg'^ states that hypochlorhydria is an important sign of

gall-bladder disease occurring in from 71 to 84 per cent, of cases.

V. Aldor^ found in 61 per cent, of his cases either normal acidity

or subacidity. His article is abstracted in Progressive Medicine

(December, 1914), and the reviewer states that his figures are at

variance with the view generally held, namely, that hyperacidity

is the rule.

Olly^ reports 87 cases of uncomplicated gall-stone disease and
found that in the great majority of cases hypo-acidity is the rule.

Hernando*^ calls attention to the high percentage of cases showing

gastric anacidity.

WohP reports that more than half his cases show a great diminu-

tion or absence of hydrochloric acid.

Hamburger,^ in discussing subacidity, gives as one of its causes

gall-bladder disease.

From the number of cases that we report, and from the limited

evidence from other observers, compared to the vast literature that

3 Deutsch. Arch. f. klin. Med., 1912, c\-iii, 2.55.

* Wien. klin. Wchnschr., 1914, No. 18.

6 Arch. f. Verdkrank., 1915, xxi, 128.

6 Arch, des maL I'App. Dig., 1914, p. 274.
" New Y'ork Med. Jour., February 24, 1912, p. 347.

* Med. Clinics of Chicago, January, 1917.
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Case No. Free HCl.

1 4

2 14

3 6

4 24
5 (i

(i

7 45

8 15

9 10

10 17

11 11

12 10

13 8 80 " with stones.

14 22

15

16 32

17 22

IS 14

19 IS

20 29

21

22

23 5

24 9

25 30

26

27 6

28 35

29 20

30 10

31

32 6

33

34 25

35 4

36 20

37

38 11

39

40 10

41

42 20

43 15

44

45

46 10

47

48

49 10

50 40

51 40

52

53 17

54

55 10

56 5

57 18

58

59 20

60 12

61 . 20

Total
acidity.
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Hnds liyperacidity the rule, we do not tliink we liave undisputed
evidenee, but this has been our experience, and we look for a cause

of the low acid secretion as well as an explanation of the digestive

symptoms.
Hypo-acidity may he the result of loss of a hormone that is

secreted by the normal gall-bladder, which loss inhibits [the

secretion of hydrochloric acid, or it may he due to a disturbance of

intermediate chloride metabolism.

There may be several factors, either separately or combined,
which contribute to the gastric symptoms. Eructation, accumu-
lation of gas, oppression, fulness after eating, pyrosis and such
common digestive symptoms are as likely to be found with dimin-

ished acidity as in overproduction.

We believe with Hamburger that the pain in these conditions,

as in gastric and duodenal ulcer, is due to the increased intragastric

pressure. He has shown that pain occurs coincident with increased

intragastric pressure in stomachs in which there is a complete
absence of acids.

Pylorospasm, which has so often been the explanation of reflex

gastric pain, may be the cause of increased intragastric tension and
may occur in cases of subacidity.

A review of the normal action of the pylorus is necessary when
one claims anything so radically dilferent from the usual teaching.

Cannon and others ha\e shown that when food is taken into the

stomach the pylorus almost immediately opens and some food

passes out into the duodenum. The presence of this acid chyme in

the duodenum causes closure of the pylorus, whicli does not open
again until the acid is all neutralized by the alkaline duodenal
contents. Pylorospasm is the almost continuous contraction of the

pylorus, said to be and in most cases is due to increased acid secre-

tion. But after all it is only a relati^'e disproportion of acifl to

alkali, and if some day we find that in bile-tract infection there is a

low alkali percentage in the duodenum, the same dispro])ortion of

acid to alkali would exist even though the acid were diminished,

and pylorospasm would be the result.

Another cause for the gastric symptoms may be due to spasm
caused by irritation from disease. Physiologists have shown that

irritation in one part of the intestinal tract causes spasm in the region

above, so the natural place for contraction spasm from gall-blarlder

disease would be the pylorus irrespective of the amount of acid.

One of the most frequent gastric s\-mptoms that we have noticed

is the accimiulation of gas in the stomach. The oppression caused
thereby and the eructation in the light of our findings is attributable

to poor digestion of proteids and the consequent fermentation.

Along with this observation of hypo-acidity in gall-bladder dis-

ease would naturally arise the question of cholecystectomies as a

routine procedure in all cases of gall-l)la(lder affections. Whether
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the gall-bladder has a fuiietioii or not and the effect of its removal

must be decided before we can dogmatically say that all diseased

gall-bladders should he removed.

Hohhveg^ made the observation which is not at all new that

l^atients who have undergone operation for the removal of the gall-

bladder not infrequently return with gastric symptoms. He had the

imusual opportunity of studying 42 cases and was astonished at the

hydrochloric acid deficiency in 83.3 per cent. He was al)le to show

that a similar phenomenon could be ])roduced in dogs after cholecys-

tectomy,

Kemp demonstrated that there is a difference in the alkalinity

of the bile before and after it enters the gall-bladder, showing that

the gall-bladder must have some functit)n.

Rost found that animals without gall-bladders secreted only

one-third as much bile and pancreatic juice as animals with gall-

bladders, even though normal stomach contents were injected

into the duodenum. He believes this is due to the lowered pro-

duction of secretin, as it could not l)e due to the reduction of hydro-

chloric acid.

Ohly, quoted by Leede in Northwest Medicine, found that after

loss of the gall-bladder 70 to 80 per cent, of cases showed anacidity

and achylia gastrica. In a series of 39 cases of this type 71 per cent,

showed lack of free HCl, 17 per cent, showed free HCl l)elow 20

and 12 per cent, were normal.

In another series of 45 cases in which stone-occlusion of the cystic

duct or strong shrinkage of the gall-bladder was found, 84 per

cent, showed no free HCl, and 14 per cent, were below normal.

The deductions of Leede are that any condition that brings about

loss of function of the gall-bladder disturbs the secretion of the

hydrochloric acid, with more or less disastrous results to the patient.

Many observers have noted the attempt on the part of the bile

ducts to dilate and form, as it were, a new gall-bladder so far as

the intermittent flow of bile is concerned.

The loss of a liormone is taken up by Leede. He believes that

j)ossibly a hormone is secreted by the gall-bladder which causes the

secretion of HCl in the stomach, the acid chyme passing into the

duodenmn, causing the production of secretion, and this in turn

acting on cells of the liver and pancreas, causing a production of their

respective juices.

To go further into the surgery of the gall-bladder is entirely out

of the province of this paper, whi(.'h is primarily a report of gall-

bladder cases that show gastric subacidity in the vast majority. It

would seem in passing, however, that if we are anyway nearly right

the proper jjrocedure in gall-bladder surgery would be to study

the function of the gall-bladder, using the acid produced in the

» Prog. Med., Deoomher, 1913.
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stomach as an intlex to the remaining function of the gall-hhidder

and preser\-e all those that seem capable of functionino;.

In conclusion we must remember the inaccuracy of a single

stomach analysis in individual cases, also that fractional analysis

is far superior, a procedure we propose to carry out in another series

of gall-bladder cases. However, much importance should be placed

on the high percentage of cases in such a series that show hypo-

acid itv.

THE TREATMENT OF HYPERTENSION.

By Eli Moschcowitz, A.B., IVLD.,

PATHOLOGIST TO BETH ISRAEL HOSPITAL, NEW YORK CITY.

In a previous paper^ I discussed the relationship of hypertension

to arteriosclerosis and nephritis and described a "type" individual

in whom hypertension and hypertensive states are commonly
found. I predicated the conception of hypertension as a primary

l^athological physiological state, due to unknown causes, and that

arteriosclerosis and nephritis were not primary but secondary mani-

festations, consequent to the hypertension itself or to the cause or

causes of the hypertension. In this conception, hypertensive states

are subject to the same laws of circulatory dynamics as other cartlio-

vascular disorders {e. g., valvular heart disease) and have the same
compensated and decompensated phases. I also tried to show that

persistent hypertension represents a progressive process; that in

all probability most hypertensive states begin as cases of "essen-

tial" hypertension, and that unless complicating factors are intro-

duced such cases eventually develop the graver evidences of cardiac

and renal insufficiency, affording the clinical picture of arterio-

sclerosis, coronary disease, chronic nephritis, etc. I also tried to

emphasize the lack of relationship between the clinical and labora-

tory findings in hypertensive states and pathological anatom\-,

and attempted to show that many of the clinical phases of hyper-

tensive states (especially nephritis) have no predictable pathological

substratum, as far as "type" kidney is concerned.

The "type" individual that I have described is a combination

of both physical and psychical characters. Briefly, these individuals

are o\'erweight, ha^'e short necks and are slow and unathletic in

bodily movement. Psychically they may be described as pre-

maturely old. They lack the ability to play, either mentally or

physically; their imaginations are stunted, their mental range is

narrow, but within its limits terribly intense. As their moments of

relaxation are few they burn up their energies swiftly, imtil at

I Am. .Jour. Med. Sc, Novemlier, 1919.
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uiifldle aj;c tlic.v ;ire exJiaiisted, and the rest of their hl'c is spent

ill seeking- health. To my mind the states associated with hyper-

tension are essentially by-products of the struggle for existence,

the ultimate consequences of "the strenuous life."

With these theses in mind I shall discuss the treatment of

hypertension under the following headings in the order of their

importance: 1. Instruction of the Patient. 2. ]{eduction Diet,

o. Exercise and play. 4. Drugs.

1. Instruction of the Patient. "Blood-pressure" in the

minds of most patients is synonymous with apoplexy and Bright's

disease, and it is only too true that many patients on being told

that they have increased blood-i)rcssure promptly become con-

firmed h\p()chondriacs. Every trivial symptom henceforth is

ascribed to the "blood-pressure" and is magnified to the nth

degree. The patient becomes morbid, irritable, introspective and

becomes a pitiable subject of that mental anguish termed " anxiety

neurosis. " Such patients would have been better off had they been

told nothing.

Extreme tact is therefore necessary in imparting the status of

things to the patient. The significance of the malady must be

minimized to the utmost. Tt is important to gauge the tempera-

ment of the patient carefully and no more or less should be told

than is sufficient to make the patient realize the necessity of follow-

ing instructions. The best rapproclunncnf between physician and

patient will be obtained, 1 believe, by a tactful explanation of the

nature and significance of hypertension. Here, as in every other

relation between physician and patient, the doctor should be a

teacher, as well as a healer.

The advice so lightly and so frequently given, that patients with

hyi)crtension shouUl "retire" from business, I deem especially

pernicious. The rapid aging of patients after "retirement" is

altogether too common an observation not to be taken seriously.

I do not know who it was who said that it is the triad—work, play

and a sense of resi)onsibility that keeps people mentally young.

When these things are suddenly taken away there comes an "early

and crabbed age." The advice to retire would not be so bad if an

attemi)t were made to substitute another variety- of mental occu-

l)ation, but, as a rule, no such attempt is made. The consequence

is that these poor souls wabble in space and have no anchorage

to existence excei)t their illness. Their main occupation thenceforth

bectnnes the elusive quest for health.

Eor these reasons I advise such patients to stick to their work.

In some cases it may be necessary to shorten the hours or to devolve

some of the details of the business upon other shoulders. New
ventures or vast exijansions are prohibited. Occasionally, if the

business is not entirely congenial, new lines of replacement activity

are suu^ested, such ;is work in charity or social service t)r the culti-
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vation of a hobby. Whatever activity is advised it nmst be some-
thing which will give pleasure. An uncongenial task is worse than

none at all.

These patients must also be instructed in the ^•ery great \alue

of holidays. Holidays are of ^alue not only because they furnish

the element of change but also because they afford opportunity to

derive new mental impressions and a fresh viewpoint.

2. Diet. The diets that ha\'e been recommended for hyjjer-

tensive states are numerous and various. Most of them revolve

around the principle that the protein must be cut to a minimum.
As far as I can see a low protein diet for hypertensive states is

simply a therapeutic legacy, imfounded on any experimental or

empiric evidence. A high protein diet, especially of meats, was
considered bad because the split proteins resulting from digestion

were supposed to injiu'e the kidney epithelium, damage the l)Iood-

\'essels, increase the albumin, and therel)y bring about a ([uicker

dissolution. 1 know of no evidence, either clinical or experimental,

that unqualifiedly prove these things. Epstein deserves great

credit in having shown experimentally and therapeutically that

in one tyi)e of kidney disease characterized by large cpiantities of

albumin and edema which he terms "parenchymatous nephritis,"

a high protein diet not only makes the edema disa})pear but often

even cures the malady itself, despite the liigh retention of non-

nitrogenous products in the blood. I have never seen that a high

protein diet influences either the quantity of albumin or the hyj)er-

tension in hypertensive states.

These patients, as 1 have said, are o^"erweight, due to overeating,

lack of exercise and often alcohol.

As the result of my observations I am conA'inced tliat the con-

ventional tables for normal weight in proportion to height are

altogether too high. As in diabetes, where Allen has shown that

patients do better and sIk^w a higher tolerance when the weight is

reduced to a certain limit, so in hy])ertension it will be found that,

other things being equal, both the subjective and objective improve-
ment will be foinid to l)e at their maximum when the j^atient has

reached a certain weight, usually lower than that which these

tables prescribe. This weight should be determined in each indi-

vidual instance, and it will, as a rule, usually l)e found that an
increase in weight, sometimes only of a few pounds, is attended by
an aggravation of both the subjective and objecti\e phenomena.
In this sense it is necessary to determine a threshold, as in diabetes.

The diet that is ordered is, in many respects, smiilar to that of a
case of diabetes of fair tolerance. The diet is simple and consists

principally of fruit, coffee or tea (without sugar), meat, green

vegetables, salad, cheese and a limited quantity of bread. In other

respects the quantity is not limited. Indeed, there is no reason why
these patients should suffer hunger. When a minunum weight is,
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reached a further loss may be prevented by slowly adding food of

higher caloric value. Alcohol is excluded simply because a good

reduction cure is impossible with it. I fully agree with Cabot that

alcohol has no direct influence upon hypertension or hypertensive

states.

3. Exercise. I feel convinced that the term "rest" is the most

pernicious tliat can be given to patients with a compensated hyper-

tension. The fear that exercise puts a strain on the heart, and that

it increases the so-called noxious products of metabolism, I have

proved to my own satisfaction to be unfounded. Rest, it is true,

plays a large part in the treatment of hypertension, but only in the

periods of circulatory insufficiency and under certain conditions

which I shall specify. But patients with hypertension in a state of

compensation, no matter what the state of disordered kidney func-

tion may be, stand exercise remarkably well. Of course the amount
of exercise must be graduated, and the transition from the state of

lethargy to that of heightened activity must not be too sudden.

It is important that it be systematic. Exercise taken capriciously

is not of much avail.

The ideal form of exercise for patients with hypertension is golf.

The advantages are many : (a) It is the least strenuous of outdoor

sports, ib) It involves a large amount of walking without seeming

effort. (/') It is a play and not a task, (d) It generates a sporting

instinct, which is reflected in their mental attitude to the problems

of life.

If for various reasons a sport cannot be undertaken, walking

provides an excellent means of exercise. No specified ninnber of

miles is ordered; the patient is told to walk imtil he is tired; this

varies from three to five miles a day. It should be brisk, uninter-

rupted and done daily. It is remarkable to see how much further a

patient can walk than he formerly felt himself capable.

If for one reason or another even walking is not ])ossible, system-

atic brisk massage will serve up to a certain j)oint as a tolerable

substitute for exercise.

The effect of exercise in hypertensi^e states furnishes another

analogy to diabetes. As Allen has shown that exercise increased

the tolerance of (Uabetics, so in hy]>ertension the tolerance, in terms

of efficiency, is increased.

The attainment of the minimum weight alone, by diet and

exercise, has a truly remarkable effect in cases of compensated

hypertension. Their wind is better; their aches disappear; their

cardiac reserve increases; they no longer are perpetually tired;

their movements are quicker; they sleep better; they are livelier

mentally; in a word they become more efficient individuals. Objec-

tively the pulse is slower; slight irregularities, probably due to

extrasystoles, disappear. The effect on the blood-pressure is

peculiar. The systolic pressure is lowered, but not nearly to the
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extent of the diastolic, so that the pulse-pressure is increased,

sometimes quite markedly.

There is nothing more hazardous than to try to judge the con-

dition of the patient by the amount of decrease of the systolic

pressure; the patient's improvement may be decided, although the

systolic pressure remains where it was or is only slightl\' decreased.

A more accurate measure of improvement is in the decrease in

diastolic pressure and consequent rise in pulse-pressure. Subjective

improvement more nearly goes haud in hand with a decrease in

diastolic pressure and a rise in pulse-pressure, and this nearly always

is accompanied by a slowing of the pulse. The significance of the

slowing of the pulse will be discussed under the heading of " drug

treatment." As Goepp correctly observes, it is the ratio and not

the height of the pressure that determines prognosis and connotes

improvement.

The improvement in circulatory pressures is accompanied by

greater diuresis and diminution or even disappearance of the albumin.

Possibility of Cure. There is no doubt in my experience that the

earlier the patient is seen the nearer to normal the patient can be

}:>rought by simple reduction cures. And here I venture to set forth

an observation of profound importance: It has often been ques-

tioned whether a patient with persistent hypertension can ever

be brought back to normal. Most authorities deny that this is

possible. But I have met with perhaps a dozen or more instances

in which I believe a complete cure has been effected. I mean by

that that the blood-pressure has receded to normal limits; the urine

has been completely freed from albumin and casts, the heart action

is normal and all subjecti^'e phenomena, such as dyspnea on exer-

tion, headaches, vertigo, palpitation, have completely disappeared.

It is possible that in subsequent years something may yet develop,

but thus far the patients are, for all practical purposes, well. All

the patients, so far as I can recall, were early cases. The pressures

were not high: the systolic varied between 150 Hg. and 170 Hg.

;

the diastolic was only slightly over 100; the urine showed only a

faint trace of albimiin and the pulse was not much increased in

frequency. The amount of overweight seemed to have had no

bearing. I recall one patient who was almost f)bese.

Rest. As I have said, rest plays an important part in the treat-

ment of hypertension. It has three indications: (a) In severe

circulatory insufficiencies as revealed by a rapid and irregular heart,

hypostatic congestions, oligurias, with marked increase in albumin,

edema of the lungs, iiremias, dropsy, cerebral manifestations, etc.

Here the indications are precisely those of decompensated valvular

lesions. (/>) In cases of so-called "essential" hypertension, with

high systolic and diastolic pressures, a full bounding pulse and

accompanied by signs of premonitory cerebral hemorrhage. It is

remarkable that the brain seems to be a locus )iiinoris resistenfup,
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even when the heart and kichiey sliuw no prononnced aggravation

of signs, (c) In cases of long-standing hypertension, with marked
aggravations of all the focal organic signs, with severe dyspnea and

general enfeeblement. In these patients, of necessity, the enforce-

ment of an active life would be cruel. Such patients also, I have

found, gladly take to the idea of sixMiding one entire day of every

week in bed.

4. Dkuci Treatment. The main desi<leratum in the treatment

of hypertension is, as 1 have shown, tlu' maintenance of the best

possible circuhitory function; in other words, to try, if possible,

to place the circulatory function in the condition of so-called "com-
pensation.'" Attempts to reduce the blood-pressure by direct

methods long ago have been pro\ed futile. We have drugs that

reduce ))lood-pressure, but their effect is evanescent and no per-

manent gain is ever derived. With the aid of the therapeutic means

I have described, either alone or with the aid of drugs, we do effect

lasting decreases in blood-pressure, but these are entirely secondary.

It is entirely possible to bring about \ast subjective and objective

impro\ement without appreciable effects upon the blood-pressure,

nor is this improvement, as 1 have shown, always proportional to

the decreases in pressure. As in \alvular and muscular defects of

the heart the main drug upon which we rely to maintain a correct

circulatory balance is d'uiitulis. For many \ears digitalis was contra-

indicated in hypertension, because it was supposefl to increase

blood-pressure, by increasing the power «)f the muscle and con-

tracting the peripheral bloodvessels. It was therefore considered

the heart stimulant pdr excellence. We know that digitalis in the

normal h(nu-t at all events never directly increases the blood-

pressure, except in doses that are far beyond the therapeutic maxi-

mum. In recent years the opinion is gaining ground that the main

effect of digitalis is expended in affecting the rhythm of the heart.

It affects irregular hearts more than the regular; it makes irregular

hearts regular and it slows regular hearts to a limited extent. In

irregular hearts, as in auricular fibrillation, digitalis, it is true,

iiuTcases the l)lood-pressvu'e, but the effect is entirely secondary and

conditional ui)on the improvement in the rhythm. It would lead

me too far to discuss the therapeutic indications of digitalis in

general, but 1 may say that my conception of digitalis is that of a

regulator and not that of a "stimulant." It may be ai)tly likened

to the timer of an automobile engine.

With the clearer understanding of the effects of digitalis our

timidity as regards its employment in hypertension has completely

disappeared. Its indications in decompensated states of hyper-

tension with the signs and symptoms which I have outlined already

are obvious. In such instances the heart is rapid and usually

irregular and the effect, except in cases where the decompensation

has gone too far and the reserve force of the heart has been lost.
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is almost magical. These patients are the so-called "cardio-

nephritides. " When all signs of decompensation hav(> disappeared,

the principle consists in keeping the heart at a certain rate by the

continuous use of digitalis. Each patient must be studied with this

end in A-iew, and eventually a rate will be found in which the patient's

condition both subjectiAely and objectively, will be at its best.

But the value of and the indications for digitalis in comjx'iisatcd

cases of hypertension have not been generally appreciated. This

is a subject worthy of extensive study. I know of the therapeutic

benefits that may be obtained, but I am not at all clear as to what

physiological forces or agencies these benefits may be ascribed. I

can best describe what I mean by citing a concrete example. A
j)atient complains of slight shortness of breath on exertion, pains

(very often anginoid) about the precordium and headache or

\ertigo. An increased blood-pressure is found, a pulse only moder-

ately rai)id. between 80 and 90, and perfectly regular; the urine is

lessened in amount and contains albumin and casts. Place this

patient upon full doses of digitalis and the symptoms disappear, tlie

cjuantity of urine increases and the albumin decreases; the systolic

pressure decreases only a few points, the diastolic pressure a little

more. The pulse-rate at rest, howe\'er, comes down a A'arying

lumiber of points, from only 4 or G to perhaps 10 or 20, dei)ending

on the original rate. Now comes the interesting fact: if such a

patient is kept at this rate of lieart action he will remain well and

all the other objective signs, such as the blood-pressure and the

condition of the urine, will be found to remain constant. When the

pulse at rest remains persistently above this rate the patient will

invariably be found to be worse. This rate may be as low as (iO or

as high as 90. Individualization of dosage is therefore a paramount

necessity.

Why digitalis causes such ])r()nouiic('(l iinpi'ox ( nuMit I am at a

loss to explaui. Whether the effect is entiri4\- due to the slowing

of the heart, enabling the organ to accimiulate a greater reserve

force in diastole; whether it increases the velocity of volume flow

or whether it improves the coronary circulation, 1 do not know. But

the fact that digitalis is a "real drug" in the treatment of appar-

ently compensated cases of hypertension, as well as those that are

decompensated, is to my mind an incontrovertible fact. Its admin-

istration requires judicious study and furnishes an abundant field

for clinical and experimental investigation.

Digitalis is, of course, useless in cases of hypertension, with a con-

stantly slow pulse (around 60). But a pulse of 74 or 80 need not

be considered a contra-indication for its use.

Nitrites. The drugs of the nitrite group introduced by Lauder

Brunton unquestionably diminish blood-pressure, but the effect is

transient. These drugs have, nevertheless, a definite field of use-

fulness, but only, I believe, as symptomatic remedies. They unques-
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tionably relieve what have been termed "spasm" phenomena, such

as anginoid attacks, transient aphasias, numbness and paretic symp-

toms due to cortical irritation, headaches and vertigo. I think most

of us have seen patients in whom nitrites, when first administered,

cause a temporary increase in headaches. I believe it is a mistake

to stop the drug for this reason because I have found that if persisted

in the headaches will disappear. If nitrites are given the dose must

be given frequently rather than, as usually done, three or four

times daily.

Iodides. The use of iodides in hypertension was based upon

the tlieory that arteriosclerosis caused hypertension and that the

iodide compounds softened the sclerotic vessels and so reduced the

tension. Inasmuch as the testimony is overwhelmingly in favor

of arteriosclerosis being secondary to the hypertension, and that,

furthermore, the iodides cause no appreciable softening of the blood-

vessels except perhaps in syphilitic instances, this theory, therefore,

lacks support. The advocates of iodide therapy cling to the more

recently promulgated theory that these drugs do good because they

change the osmotic tension of the blood. But I have found no evi-

dence that they do. At all events in frank hypertensive states I

have never been able to convince myself that I have accomplished

anything and have therefore practically abandoned their use. The
only occasions in which I still employ them are in patients with

hypertension with an old history of syphilis and who complain of

persistent headache. In such instances it acts better than any other

therapeutic measure.

CJilorol Ilydratr. Small doses of chloral hydrate repeated over

a long time do unquestionably reduce the blood-pressure, but I

l)elieve chloral produces this effect by its sedative action alone, just

as morphin will. Patients with hypertension are liable to be

"nervous" and are ])oor sleepers, and I question, therefore, whether

chloral acts better in such cases than any of the milder sedatives

and hypnotics. My observations lead me to believe that patients

with hypertension need their full quota of sleep.

Cnffrhi. The view is now generally held that the various caffein

salts arc \)uvv diuretics and that their effects on the heart are prac-

tically negligible. These caffein salts do nnj)rove conditions asso-

ciated with hypertension only in so far as they lessen the embarrass-

ment of the heart by lessening the fluid content of the body. These

salts are therefore eminently useful in the decomi)ensated states

of hypertension.
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THE MEDICAL TREATMENT OF AORTIC ANEURYSM.

By W. W. G. Maclachlan, M.D.,
ASSISTANT PROFESSOR OF MEDICINE, UNIVERSITY OF PITTSBURGH.

The purpose of this article is to emphasize the necessity and
vahie of medical treatment in a condition which too often is regarded

as hopeless from the point of view of therapy. The aneurysms

under discussion are of the thoracic aorta, and have as their etio-

logical background the disease syphilis. One does not, however,

wish to convey the impression that syphilis is the only cause of

aortic aneurysm, ^^e have in the pathological museum at the

medical school, two really beautiful specimens of mycotic aneurysm
of the ascending aorta of known Streptococcus salivarius etiology.

These have been reported b\' Klotz, but this is the exception while

syphilis is the rule. The relation of syphilis to thoracic aneurysm

has been so clearly shown by clinical, serological and pathological

workers that one is not surprised at finding the two conditions, in

fact, really one disease, together in almost 90 per cent, of the re-

ported cases. We do not refer in this article to aneurysms in which

this relationship cannot be demonstrated.

It is advantageous to recall, briefly, the lesion produced in the

wall of the aorta by the Spirocheta pallida. The nature of the pro-

cess is well established, and in practically all of the text-books of

pathology it is minutely described. We would, however, refer the

reader to Longcope's article, which discusses this subject in a very

complete way. Syphilis produces in the wall of the aorta a granulo-

matous inflammation extending from the adventitia into the media

and intima. The perivascular channels about the vasa vasorum of

the outer two coats appear to be the road along which the spirochete

passes, and it is well to keep in mind that this organism has been

found in all of the layers of the aorta. Hence the presence of granu-

lomatous tissue in any portion of the wall is to be expected. The
media and adventitia show the greatest inflammatory reaction.

The destruction of the media, composed as it is chiefly of elastic

fibers, is considerable, the amount depending on the severity of the

process. This naturally leads to weakening of the wall, and nature

attempts repair by laying down fibrous tissue, the contraction of

which in part gives a peculiar characteristic wrinkling to the intima,

which is so valuable a sign in the gross diagnosis of syphilitic

aortitis. The adventitial reaction is of the same type, but here one

sees more connective-tissue change and more marked perivascular

infiltration of lymphoid and plasma cells. Patchy intimal thick-

ening is very evident.

Further, and of considerable importance, is the variable amoimt
of gummy necrosis in the wall. From a pathological point of view
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there is really no difference, save <ine of degree, in the inflammatory

process of a syphilitic aortitis, with or without aneurysm. We have

never seen an aneurysm which came to autopsy that did not show

evidence of gummy necrosis in its wall, at times seen only micro-

scopically, but often apparent in the gross. In this connection the

report of Winternitz is of considerable value. He was able to

obser\'e the development of a Acry early aneurysm in a young

syphilitic negro woman dying from coronary thrombosis. He
could follow the gTanulomatous inflammation from the adventitia

inward through the media, which was locally destrcned, and see a

}>ouching of the intima into this area. This case, Winternitz, believes

confirms Benda's A'iew that the development of aneurysm is secon-

dary' to inflannnation and necrosis of the wall and not a gradual

stretching of the fibrous tissue, which replaced these necrotic

areas in the process of repair or healing. We agree with this view.

Aneurysm, as we are using the term, really means a chronic pro-

gressive and active syphilis of the aortic wall, hence our therapy

must be in accord with this picture if we are to ex])ect good results.

That is only logical.

That the fil>rous tissue areas representing healed lesions seen in

the wall of a syphilitic aorta or an aneurysm lying between the

rui)tured elastic tissue fibers stretch under the constant pressure is

most likel>-, l)ut we do not feel that this ])lays a i)art of any impor-

tance in the actual production of the lesion; further, it seems to us

as most improbable that the rupture of an aneurysm is ever due to

the breaking or giving way of this fibrous tissue. In this connection

we Avish to refer to the work of one of our colleagues. Dr. (\ i\

(luthrie. The dog on which he did his first arterial transjilantation,

elcNcn years ago, died this past winter from a malignant tumor,

with general metastasis. The transplant in the carotid was, of

course, the })oint of interest, "^riiis was represented by a dilatation

about the size and shape of a large hickory nut. This dilatation

Dr. Guthrie had observed several months after the original oper-

ation, so he could definitely say that it had been present for at

least ten and a half years. The wall of the dilated portion shows

fibrous tissue plus th(; calcified remains of the transplant, with no

ingrowth of nuiscle or elastic tissue from the adjacent carotid artery

and no cellular inflammatory reaction. Here we have an example

of a fibrous-tissue wall of an artery, with nothing to indicate that

rupture was e\en impending, functioning for over ten years and

in gross structure a true aneurysmal sac. The point brought out

by (nithrie's experiment, which is to us of value in the localized

sense of our present discussion, is that fibrous tissue can act as a

vessel wall and not rupture for a period of many years, in this case

lasting the lease of life of the animal. It is very probable, however,

if an inflanmiation of any ty})e had developed in the wall of this sac

the result would hnYC been a rujitured aneurysm. This experiment
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also sll<)^^s, as indicated ahove, that fibrous tissue may he stretched

in a vessel wall to assume a sac-like appearance, but the conditions

underlying the change here are entirely different from those met with

in the human aorta. In man the cardinal point is an active inflam-

mation. If we could succeed in stopping entirely this inflanmiatory

reaction and pro(hice healing l)y fibrous tissue replacement, which

we know occurs then, it would be possible, by analogy, to compare

this very interesting animal work with our clinical ])rol)lem. ]jar-

ticularly in reference to the prognosis.

It would seem therefore rational that the therapy of aneurysm

should be directed primarily against the spirochete with the idea of

its destruction, which would be followed by the eventual absorption

of the inflammatory process in the wall of the vessel and the subse-

quent replacement fibrosis or healing. I'he results would depend

a great deal upon the amount of damage done and how thoroughly

we are able to sterilize the areas infected by the spirochete. Assum-

ing that this latter condition is a possibility, does it not suggest a

more favorable outlook for these cases? The fact that an occasional

spontaneously healed aneurysm is met with, certainly seems to indi-

cate that an enlarged thoracic aorta, if quiescent, is compatible

with life. From some limited observations on aortic aneurysm

during the past three years we feel that the condition is by no means

as hopeless as is ordinarilx' considered.

The prognosis of this lesion has always been very poor. It is

well known that a certain number heal spontaneously. They are

met with occasionally at autopsy. On the whole, however, this

fortunate group is not \'ery large and there are probably very few

physicians who have clinically diagnosed aneurysm and who have

seen a so-called spontaneous cure on the same patient. Osier gives

almost a hopeless outlook, but calls attention to the fact that some

even unusually large aneurysms have been known to last for many
years. These, he says, are not common. Of the majority, after the

diagnosis has been made, a period of one or two years usually sees

the end. Excepting the unusual case one would be correct in saying

that thoracic aneurysm is a fatal condition in a relatively short

period of time after symptoms develop. This is the consensus of

opinion as given in the modern text-books and other literatm'e.

The commonest cause of death is rupture of the sac. "^I'liis rup-

ture, we believe, is due to the gi\'ing way of the necrotic and inflam-

matory tissue in the wall of the sac and not the breaking or tearing

of fibrous tissue which represents healed portions of the wall.

Fifty-three per cent, of the 1829 cases referred to by Arnold died of

rupture. Cardiac failure from myocardial and aortic valve disease,

angina pectoris, asphyxia, edema of lung, hypostatic pneumonia,

tuberculosis or other intercurrent infections make up the rest of

the list. Even if the death is not due to rupture of the sac most

of the other causes are more or less directly dependent on this
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large mediastinal mass. The aiiem-ysm itself is therefore directly

or indirectly responsible for the great majority of the deaths from

this condition.

The medical treatment of aneurysm, as judged by past clinical

experience, has not been brilliant in its results. There is always a

fatalistic touch to what is written on this part of the subject. At
the best the most one appears to be able to do is to relieve luitoward

sN'inptoms temporarily, particularly if the lesion is at all advanced.

]\I()st authors speak of the use of mercury in those cases in which

the luetic infection is known to be of a relativel\' recent date or

where the aneurysm is supposedly small. The use of mercury,

however, is not emphasized but rather gives one the impression of

being suggested en passant. Certainly it is not brought out with

the same force that one indicates when referring to tertiary lues of

almost any other source. Potassium iodide, on the other hand,

has been the drug of this condition for many years. It is astoimding

to note how often this drug alone is given in aneurysm, when with

any other tertiary luetic lesion the solitary use of iodide '^ould be

considered an inexcusable error, as it is the general belief that potas-

sium iodide, although having great power in stimulating absorption

of the syphilitic process, does not kill the Spirocheta pallida and

hence does not reach the cause of the disease. We cannot help but

feel that in the treatment of aneurysm not enough attention has

been focussed on the inflammatory lesion in the wall of the aorta.

It is here that the cause is to be met, and it does seem rather

futile to hope for results if we do not try to render the aortic wall

free from the infection. As far as we know mercury and arsphenamin

preparations are the only ones capable of destroying the spirochete.

The cardinal principle then in the treatment in which we are striving

for a possible cure in the early cases or for palliati^'e effects in the

late is to deal with the process as a syphilitic one and to apply, as

fervently as possible, antisyphilitic remedies. Let us attem})t to

heal the infiammatory lesion in the wall and trust to the patient to

fill up the sac with a fibrin clot. There are se%'eral points to be ob-

served in the treatment which it would be well to briefly enumerate.

]. Rest. As soon as the diagnosis is made the patient should

be put to bed and kept there for as close to three months as possible.

We allow them to get up to go to the toilet. As has been pointed

out by Osier, many aneurysms will become s\inptomless on this

rest alone. It is of the greatest value, and any treatment that does

not take into account a prolonged rest in bed is falling far short of

the ideal. I^'ollowing the period of almost absolute rest, for the

remainder of the }'ear the patient should be limited in his physical

work. We do not consider it wise to elhninate all activity,. for, as a

matter of fact, very few peojjle are financially or mentally able to

withstand a year of complete iflleness. Undue exertion, worry and

extra mental efi'ort are to be avoided and this should more or less
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be the basis for the remainder of the patient's hfe. It has been onr
experience, however, to deal with patients that were unable to take

more than six weeks' rest, anfl following this go back to their former
occupations. A change of occupation to something less strenuous

is always advisable. We believe it is a good thing in many ways to

have the indi\idual kept moderately busy, as this is the best way
to eliminate worry.

2. Diet. The old treatment was more or less based on diet and
rest. Valsalva rested, starved and bled the patients. It must
have been a very rigorous case which sur\ived, and probably the

remark that the cure was as bad as the disease was more or less

true. This form of treatment was supposed to put the patient in so

low a condition that the blood-pressure on the aneurysm would be
greatly reduced, also possibly the coagulation or fibrin formation

in the sac would be increased. The first part undoubtedly was
attained. Osier recommends bleeding as an emergency measure,

particularly for some se\ere cases of dyspnea. We ha^'e seen one
case given considerable relief by this procedure. Bleeding was a
very important part of the A'alsalva treatment, but now it is only

used as an emergency method for relief. Futcher has shown that

there is no evidence to indicate the value of gelatin as a measure
to stimulate coagulation in the aneurysmal sac. We do not use the

calcium salts either for this purpose. Tufnell's diet is of more recent

date. The patient was rested in bed and gi\en a very reduced
fare, consisting of 8 ounces of fluid and 10 ounces of solids per diem.

This also is very severe. Lowering of blood-pressure, inducing

fibrin formation and the benefit of rest, were the claims made for

this diet. The rest is of undoubted value, but the supposed increased

coagulation of the blood brought about by this method has been

dispro\ed by A. E. Taylor on two cases studied some years ago.

Clinically the method is more or less discarded. We beliexe in

moderation in this matter. If the case has a fairly high blood-

pressure then a light diet is indicated. At the same time we feel

that the general nourislmient of the patient is to be kept as close to

normal as possible. In some of our cases the diet and fluid intake

were moderately limited, but in others no change was made. Our
impression is that the diet is of minor importance and we can see

no advantage in having the patient undernourished.

3. Antiluetic Treatment. Potassium iodide in moderate
doses (gr. xv three times a day) is the drug method of treatment

used for many years. The dosage may vary considerably, but the

above quantity usually is sufficient for most cases. It undoubtedly
has great value, as the severe thoracic pain generally is readily

controlled. The ability of potassium iodide to hasten the absorp-

tion of luetic inflammatory tissue is to be kept in mind. But, as

far as we know the Spirocheta pallida is not affected by this drug,

hence we cannot hope to stop the inflammatjry process in the wall
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of the aneiu'ysm by its use alone. As in tertiary syphilis elsewhere,

mercury and arsphenamin must be added. Mercury in some form

should be given and kept up for the same period as we would

demand in syphilis. We have no special preference for the way
mercury is to be applied. While under our care in the hospital

the daily inunctions were used, but when the patient went home a

form taken by mouth was substituted. Gray powder was often

the choice.

Arsphenamin (diarsenol) in our hands has been quite safe and of

great value. Longcope strongly recommends it in his work. We
have given many injections in aneurysms and have never seen any
ill results. The doses should always be small and repeated at

weekly intervals. We recommend that the patient receives at

least 12 injections, each of the hrst six being 0.2 gm. and the

remainder ().'.] gm. We never give a larger dose, as we desire the

))atient to be free from any straining as would occur in \'omiting.

The arsphenamin is given while the patient is resting in bed, hence

the value of making the primary rest as long as possible. In one

case we gave fifteen injections. We have no dehnite rule, save the

general condition of the patient and the Wassermann reaction to

know when to discontinue the therapy. This is a very difficult

])roblem to decide in aneurysm or in any form of syphilis. It is our

intention to treat all cases actively for at least two or three years

if this is feasible. We lay great importance to the frequently

relocated small injections of arsphenamin at the onset during the perio( 1

of rest. This is really all we have to offer, namely, treat aneurysms

intensively by antiluetic measures. There is, of course, nothing

new in the method, but, taking tlie disease as a whole, one would

be surprised, we believe, to know how few aneurysms e\er receive

mercury or arsphenamin. From our ex{)erience there is no contra-

indication t3 the use of the latter drug. ^Ve have given it, with very

gratifying results, in a case in which the aneurysm was of enormous

size, bulging through the chest wall. The solution given was never

ni()r(> than 100 e.c, and always diluted at least in the proportion

of 0.1 gr. for e\ery 2.") cc. of distilled water.

'J'he following is a brief report of the salient points of our cases.

I'roni this \ery small list and the short duration under treatment

it would be unwise and further inccjrrect to be too sanguine as to

the ultimate value of the therapy, but there are some points which

have been so dilferent from our past experience that we feel justified

in continuing this method and in presenting these facts:

We have had seven cases to observe in a period of three years,

four of these are unsatisfactory from the point of record in that we
have lost track of them since leaving the hospital. They seemingly

did not wish to cooperate even while in our care. They were given

four injections of arsphenamin (0.2 gm.) each during the month
spent in the hospital in addition to the mercurials and iodide, but
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at tlie eiui of tliis time they departed against aihiee. Subjeeti\'ely

they were free from symptoms, and this is j)robably why we were
not able to hold them further. Despite promises to return for

observation they have been entirely lost sight of. It would l)e

very unwise to say anything further on this group, except that they

took the antiluetic treatment well and improved with one month's
rest. Two of these aneurysms had all the physical signs of IxMiig

large and well advanced.

Of the other three we have more complete records. They are

luider our observation from time to time.

Case I.—O. K., aged thirty-six years, molder, primary lesion

fifteen years before onset of symptoms, enjoyed excellent health

until July, 191G, when he suddenly developed attacks of dyspnea
of a paroxysmal type, accompanied l)y substernal j^ain. He was
sent by his physician to Dr. B. M. Dickinson for a nose and throat

examination. This was negative, and he was referred to the medical

service of Dr. J. A. Lichty in August, 1910, or six weeks after his

first sym])toins. The jihysical examination showed a very apjjarcnt

pulsation in the first and second interspaces on the right and in the

e])isternal notch, with a distinct lifting of the sternal end of the

riglit clavicle with each pulsation. An expansible character was
noted l)y palpation. There was increased dulness to the right of

the sternum above the level t)f the upper border of the thirtl rib.

The heart sounds had the peculiar quality heard in dilated aorta

and further showed a systolic t)ruit. The auscultatory signs were

most evident just under the clavicle. Roentgen rays showed an
enlargement of the ascending aorta, with a sacular-like bulging

wliere it curved into the arch. The arch was l)ut moderately
involved in the dilatation while the descending thoracic aorta

appeared normal. By fluoroscopy an expansile pulsation in tlie

aortic bulging was clearly- seen. The Wassermann reaction was
positive. The heart appeared normal, as did the rest of the systems.

There could be no doubt of the diagnosis of aneurysm of the ascend-

ing and of the arch of the aorta.

The patient was eager to get well and remained in bed six weeks.

He was giyen a general diet and allowed to go to the toilet. Potas-

siimi iodide, gi'. xv, three times a day, oj of ung. hydrargyrum
rubbed into the skin daily, and 0.2 gm. arsphenamin once a week
for six weeks was the therapeutic procedure while he was in the

hospital. He showed no imtoward symptoms after the intravenous

injections. He had two attacks of dyspnea during the first week
in the hospital, but after this he was free from symptoms and con-

fessed to feeling perfectly well. On his discharge, as he"was an
intelligent fellow, we instructed him to keep up the iodide and the

mercury inunctions which he has followed, we believe, faithfully

for three years. The dose of the iodide was, however, diminished, as

latelv he has become somewhat intolerant to its use. He returned
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weekly to the hospital for one month after dischar^-e and fonr

doses, O.o gm., arsphenamin were given. In Jannary, 1917, he had

three more injections of 0.3 gm. arsphenamin. This was the final

number. We ha^e now taken him oti" mercur\- after a three \ears'

Pluto iMkcn shortly aftcM' adtnissioii to lios|iital iti .Iul\-, ll)l(i.

course. A rapid review for the past three years has some' points of

interest: He has been apparently perfectly well and has worked
almost every day since leaving the hospital. We cautioned him
against working too hard, but to no a\'ail. Before leaving the

hospital our intern, with most characteristic teutonic diplomacy,
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t()!(l him frankly that his case was hopeless and some day he was

goinji' to choke to death. This remark we know has never entirely

left his mind and accounts for his subsequent, almost foolhardy

actions in working. In July, 1917, one year after the onset, he was

in apparent perfect health, the Wassermann was negative, but we
could get typical physical signs of an aortitis or a dilated aorta.

Fig. 2.—Case I. Plate taken three j'ears after in September, 1919.

of calcium deposit in the wall of the sac.

Note the line

and the roentgen rays showed almost the same picture as it did

the previous year. He was able at this time to pass a fairly close

physical examination into a large manufacturing concern, where he

made shells for eight months. This work entailed the lifting of

130 pounds (the shell weight) between 100 and 120 times a da}',

certainly the last thing in the world for a man with an aneurysm to

attempt. The reason for this was an economic one: shell-making
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was a remunerative job, and he desired to lea\e as much as possible

to his family, firmly believing that the ill-advised remark of the

house man might come true any da}'.

He, however, appeared to be none the worse for this physical test,

but was willing to get much lighter work, which he has been doing

up to the present. Even the present work, in charge of the repair

shop of a garage, gives him very long hours and is relatively hard.

Six months ago he fell off a ladder and broke the seventh rib in the

anterior axillary line. At that time he noticed very carefully for

any sign of pain or discomfort over the aortic area, but none was
present. Today he feels perfectly well, looks outwardly in good
health, shows signs of slight aortic dilatation, which we would call

an aortitis if this were the first examination. His Wassermann is

negative. The roentgen rays indicate that he still has his dilated

aorta, or aneurysm, with some calcification in the sac wall. There
is no expansile pulsation to be palpated, and there is very little

evident expansion under the fluoroscope. We do not believe the

sac has enlarged.

This type of aneurysm, of course, is the favorable one, and we
probably saw it fairly early, although he must have had his aortitis

for a considerable time. We trust the sac is filled with organized

clot, but we do hope there are no living spirochetes in the wall of

the aorta or elsewhere. We are under the impression that if fibrous

tissue has replaced all the damage done to the coats of the aorta

that this reparative process will, from the point of view of function,

carry on for some years.

Case H.—P. G., aged thirty-five years, lalH)rer, came to the

hospital July, 1918, with a pulsating mass protruding in the second

right interspace immediately to the right of the sternal border.

He complained of some coughing and pain of a sharp, cutting

character, usually noticed at night in the chest under the sternum;

he could onl}' sleep sitting up in bed or in a chair, could not lie on
his side nor could he bend over, and he was forced to sto]) work on
account of the pain produced on using his arms. He is an Italian,

and during his stay at the hospital was most difficult to handle.

The diagnosis was so evident that we are only mentioning one or

two points. The ])ulsating expansile mass on the right side of the

u])})cr chest ])rotruded between the second and third ril)s. It was

round at the base, having a diameter of 4 cm., the ribs being pushed

apart, and it extended outward 2 cm. from the chest wall. The
surface had a gentle curAe, with a tendency to taper toward the

outermost ])ortion. A \'ery marked enlargement of the aorta, by
percussion, was easily demonstrated on both sides of the sternum,

and the roentgen-ray plate showed the aortic shadow to be as

large as the heart. The ascending aorta, arch and part of the descend-

ing thoracic aorta was involved. The fluoroscope showed it to be a

pulsating exjKinsile mass. I 'ndoubtedlx' the anemysm was a very
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large one. The Wassennann was positive. The primary lesion

was denied. There was a slight regurgitant aortic lesion, but not a
great amount of cardiac h^'pertrophy was present, and the heart's

action was regular and of good quality.

Fig. .3.—Case II. Plate taken at the time of admission. (The roentgen-ray plate

made fifteen months afterward showed a shadow similar to the above, but unfortu-
nately it was not clear enough to reproduce, and we have been unable to get the patient

to return for another.)

We were very unwilling to try arsphenamin, and, in fact, kept

him under observation for two weeks before giving the first injection;

but we concluded that from the man's point of view it was worth

the risk. It was the size of the aneurysm that made us hesitate.

He took the arsphenamin perfectly and was given ten 0.2 gm., and
four 0.3 gm., in all over a period of fourteen weeks. Potassium

iodide, gr. xv, thi'ee times a da}', and a daily inunction of mercury
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were given while in the hospital, a period of sixteen weeks. These

last two preparations had been used from the first. After leaving

the hospital we gave him gray powder and iodide, as 'we felt sure he

would not apply the ointment. We now know definitely he has not

taken any medicine since leaving us. It was practically impossible to

get him to stay in bed, and only on account of his interesting lesion

did we tolerate his disobedience. After two months the aneurysmal

sac protruding from the chest wall showed signs of decreasing in

size, and at the end of sixteen weeks it had entirely disappeared,

the chest wall anteriorly resuming a normal contour. The second

and third ribs had a normal relationshi{>, although we could dis-

tinguish on palpation some irregular thickening along the free

margins. In the interspace one could readily get the pulsating

sac with the tip of the finger. This disappearance of an aneurysm

from the surface is known to occiu", and it sometimes happens at

the expense of growth of the sac elsewhere. We had no indication,

however, of this occurring. The patient during the last month
seemed to appreciate he was improving, and we were able to get him

to rest in bed for a few hour^ during the day. His sjinptoms, save

for an occasional brassy cough, disappeared, and he left the hospital

feeling well and intending to go back to work at once on a light job.

His Wassermann reaction at the end of his hospital stay showed a

negative fixation with the lipoid, but definite positive with the

cholesterin antigen. The roentgen-ray picture gave a shadow of

about the same size as at the onset. He was on a general diet. After

leaving the hospital, which he did on accoinit of the inrush of

influenza patients, we heard of him only indirectly. It was impos-

sible to get him to report, and only through the kindness of one of

the officials of the steel company where he was employed were we
able to get in touch with him. After fifteen months he made his

first appearance, and he really looked very well. He has been

workmg steadily since leaving the hospital, and his work has not been

at all times, by any means, what we would call light or easy. The
physical signs are just what they were when he left. The roentgen

rays and fluoroscope show that the sac has not changed any in that

time. He stopped taking mercury and i)otassium iodide the day he

left the hospital, as we imagined he would. The Wassermann reac-

tion now is strongly positive with both antigens. We gavejiim

some good, sound axhice, put him back on mercury and iodide and

commenced another series of ars])henamin injection, but after two

weeks he again disappeared, and in all })robability will not return

until he develops more symj)toms. T^nfortunatel>', however, we
are losing or have lost the good start we made last year in this case.

It is too bad that this patient is so refractory, because if one could

get some results with an aneurysm of this size under difliculties

then we should be able to do a great deal more when conditions

are more favorable. This aneurysm is undoubtedly very large, and
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when we consider that over a year ago he was not able to sleep

except sitting up, could not bend o\'er or lie on his side, and had a

very harassing cough, with a good deal of thoracic pain, we must
conclude that from the point of general well-being he is clearly

improved. This we would hardly expect without treatment after

fifteen months in an aneurysm of this size. It is further \ery

unfortunate he did not take the mercury as directed during the

past year.

Case III.—W. R., aged forty-two years, was admitted to Dr.

J. A, Lichty's service in August, 1918, suffering from nocturnal

dyspnea and severe, almost constant, deep thoracic pain, which at

times was cutting in severity. These svonptoms appeared in

January, 1918, but for the \'ear before that he had been in rather

poor health, although not suffering especially from the chest symp-
toms. A very large aneurysm, involving the greater part of the

thoracic aorta, was readily apparent on physical examination. A
diffuse throbbing pulsation of the whole upper chest and vessels

of the neck, dulness on both sides of the sternum above the cardiac

area, particularly on the left side, tracheal tug, systolic murmur
over dull area, expansile enlargement almost of the heart size by
fluoroscopic examination and roentgen-ray plate, typical of a large

thoracic aneurysm, chiefly of the arch and first part of the descend-

ing aorta, could be made out. The Wassermann was strongly posi-

tive. There was a regurgitant lesion at the aortic valve and some
left-sided cardiac enlargement. Compensation appeared to be good.

An indefinite primary lesion was present twenty years ago. He
remained in bed for the month of August. He unfortunately could

not rest for a longer time, as it was practically impossible for him
to get away from his business. He was virtually alone for one

continuous year without a day off, after his rest in the hospital

managing a bus.y retail hardware store in one of the very active

towns of this district, and to make matters worse, the influenza

epidemic carried off his head clerk, so that for this patient mental

and physical rest, which, is so important, was not only absent, but

the opposite state of affau's existed. He was forced to follow this

course, knowing the dangers, but as his partner was an officer in

France, he felt it to be his duty to conduct the business even to

his own detriment. Totassium iodide and mercury have been

faithfully followed for fourteen months. He was given six intra-

venous injections of arsphenamin 0.2 gm. during the first six weeks

and two courses of three injections of 0.3 gm. at weekly intervals

in October and November, 1918. There w^as no reaction after any
of these injections. The dyspnea had disappeared by the time he

left the hospital, but he continued to have some thoracic pain for

two months longer, but this was very mild in comparison to what
it had been. He lias reported about once a month up to the present

time. At this date, which is fourteen months after the treatment
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began, lie is mucli improAed. He occasionally has had slight

thoracic pain, but it is a \'ery infrequent occurrence now. There

is no dyspnea. He is able to sleep readily, a thing which one year

ago was impossible. To use his own words, "He feels 100 per cent.

better today than one year ago." The physical signs, however,

Fig. 4.—Case III. Plate taken fourteen months after the begiuninK of treatment.
(The first roentgen ray at the time of admission was broken, but the report on it

would indicate a shadow of somewhat the same type as the above.)

really do not show much change. The rocntgen-ray shadow is of

an alarming size. There is a very definite diminution in the visible

thoracic pulsation, but otherwise the signs are about what we
described. The Wassermann is negative. He has gained twenty
pounds since the treatment began. We intend to give more ars-

|)lienamiu, and of course continue the mercury and iodide for a
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year or more at least. The aueiirysm in this patient is also a larj^e

one. At the end of fonrteen months he is certainly in much better

shape, having put on twenty pounds in weight, and now being

practically free from s\Tni)toms. The diminution in the heaving

pulsation over the upj)er chest, which was most marked one year

ago, is very noticeable. This is about the only outstanding change

in the physical signs. He is fortunately now situated in such a way
that he will be able to take more rest. Here, again, the general

improvement after a period of over one year is rather more than

one would expect from a case of this type.

Discussion. We frankly admit that oiu- cases are toj few in

number and the time under treatment too short to allow us to make
any tlogmatic statement on the ])rognosis of this disease. The
opportunity to study cases of this type for considerable periods is

not always available, and therefore one must make the best of what

is to be had. It is easy enough to observe a fair number of aneu-

rysms, as the condition i^ by no means uncommon; but in our

experience it has been a very difficult matter to keep in touch with

these patients. In order to estimate the ultimate value of a regime

such as we have suggested, it is necessary to follow a numljer of

cases for several years.

We wish to emphasize, however, the general improvement noticed

in three cases of aneurysm, two of them of massive size, after a

l^eriod varying from fourteen months to three years. We are at

present inclined to feel that the absence of symptoms, the ability

to do the day's work and the general miprovement in health are to

be taken as the index of the results of therapy. The changing of

the Wassermann reaction at the end of the first year is important,

but of much more value is the negative Wassermann at the end of

several years. We regard it as being very unwise to stop treatment

too early on account of a negative complement-fixation.

The physical signs of a dilated aorta and the lack of any special

change in the roentgen-ray picture might at first be considered as

proving the failure of therapy. This, however, may not be the case.

After an aneurysm has developed it is most likely an mipossibility

for the normal ever to return, and hence the shadow cast is going

to be more or less as before. With early sacculations one might

expect considerable alteration in the size after treatment, but wc

hardly look for any change in aneurysms of the size of our last two

cases. The roentgen-ray plate does not indicate whether the

inflammatory process in the wall has subsided or not. In fact,

there is no way of being sure of this point at the present time. As

long as the aortic enlargement does not appear to be increasing in

size, and associated with this there is a general improvement in the

patient we are not going to worry over the fact that the sac shows

no signs of returning to the normal. In Case II there was a visible

mass in the chest wall which disappeared, but this may not mean
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that the whole sac was any smaller. The development of what does

appear to be a fine layer of calcium in the sac of the first case three

years after treatment began is of interest from se\'eral points of

view. In the first place calcification and syphilitic lesions of the aorta

do not, as a rule, go together. One sees ^•ery few aneurysms at

autopsy showing any evidence of calcification in their walls. It

would be \ery interesting to know whether the so-called spontan-

eously healed aneurysm, which we know occurs, has calcium

deposits in its wall, and also whether a positive history of syphilis

is present. One is tempted to ask if in our case this deposit bears

any relation to or is an index of healing. At the })resent time, how-

ever, we are able to do little more than note its occurrence.

We must admit that we are favorably impressed with the results

so far observed, and therefore feel justified in recommending more

active antisyphilitic treatment for aortic aneurysm.
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THE SIGNIFICANCE OF YELLOW SPINAL FLUID.

By (jiAiiLEs II. Nammack, i\I.I).,

.\SSISTING VISITI.NUi I'lIYSICIAN, BJ:LLEVUE HOSPITAL, N. Y. ; PATHOLOGIST, NEAV YORK
HE.\LTH DEPARTMENT AND NEW Y'ORK DISPENSARY; INSTRUCTOR IN

CLINICAL MEDICINE, CORNELL UNIVERSITY MEDICAL COLLEGE.

The occurrence of a yellow spinal fluid is sufficiently rare as to

excite interest and sufficiently common to merit a brief considera-

tion of its significance. The true syndrome of I'Voin^ consists in

(1) a si)inal fluid which coagulates at once or upon standing—the

consistency of the clot \'arying, but often so tenacious as to j^ermit

one to invert the tube; (2) a yellow coloration or xanthochromia;

{;>) a marked increase in cells and albumin. Froin- and all others

who have studied this condition are agreed that the coloration is

due to the presence of blood pigments chiefly biliru])in and the

increased coagulability to an increase in fibrin. We shall not attempt

to review the causative factors, mechanical and clinical, that bring

1 Gaz. des lioi>., I'aris, 1903.

2 Syndrome de C'oaji;ulalion Ma.ssi\e, (Jaz. des hop., 190S, p. 1587.
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a!)oiit this departure from the usual pathological findiugs in s])inal

fluids hut proceed to a consideration of the conditions in which it

is encountered.

In a description of 100 cases Sprunt and Walker' state that the

majority of cases showing yellow fluid present the c()m{)lete syn-

drome but in 9() cases we have only had it occur in six instances.

It appears that the true syndrome of h'roin represents the highest

development of a process in the spinal fluid of which the yellow

coloration W'ithout the other essentials re])resents the earliest stage.

Our 6 cases that presented the complete syndrome were 2 meningeal

hemorrhages, 2 cases of tuberculous meningitis, and 2 of poliomyelitis.

In 95 cases of cord timiors and other chronic siu'gical conditions

of the spinal cord which Elsberg and Rochefort* studied at the

Neurological Institute, New York City, they found yellow fluid

in 14 cases and spontaneous coagulation in 7 cases—a rather high

proportion which would lead me to believe that disease of this kind

tends to i)roduce the conditions necessary for the development of

the comj)lete syndrome of Froin as stated by Mestrezat'^ to wit:

(1) the existence of a closed ca\ity shut off from the general circu-

lation in which the elements derived from blood accumulate (l)y

transudation or hemorrhage); (2) an alteration (infectious or toxic)

of the vessels of the cavity bringing about a transudation or a

number of minute hemorrhages. In Dr. Elsl)erg's series of cases

in which yellow fluid occurred, there were ten extramedullary

tumors, two gummas, one A'aricose \'ein of the cord, and one

neuritis of the cauda etpiina.

Our series of cases, 90 in all, rein-esent the number of instances

in which these cases have occiUTcd in nine years <^)f work of the

^Meningitis Division of the Health Department. There were 5S()l

fluids so that the percentage of cases in which yellow fluid occurred

was about l.C) per cent. Of these 90 cases, 00 have been tabulated

and accompany this paper in the form of a table which is appended.

Thirty-six cases were omitted from tabulation because the diagnosis

was never confirmed definitely or there was lack of sufficient data.

The chief interest of our series of cases lies in the fact that we see

almost exclusively acute or subacute types of disease—which

})robably accounts for the small number of cases in which the

syndrome of Froin occurred in all its manifestatins. Our cases were

as follows: tuberculous meningitis 40, ])oliomyelitis 1."], cerebral

hemorrhage 3, meningeal hemorrhage 1, cord tumor 1, i)achy-

meningitis 1, cerebrospinal meningitis 1.

Yellow fluids occurred in many cases of recovering epidemic

meningitis but were omitted from consideration in this paper

' Signific-ancc of Xanthochroiiiia of the Coroljrospinal Fluid, Bull. Johns Hopkins
Hosp., 1907, xxviii, 80.

* Xanthocromia and Other Changes in the Cerebrospinal Fluid, Jour. Am. Med.
Assn., vol. Ixviii.

5 Le Liquidc Cephalorachidien, Paris, 1912.
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table of yellow fluids.
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l)ccause. the condition did not occur spontaneously hut after the

achninistratiou of serum, which, however, we do not consider the

cause of the xanthochromia.

Mestrezat^ and many of the French writers have pointed out that

the occurrence of a yellow fluid is not uncommon in tuberculous

meningitis, yet it forms a very striking fact that it occiu's in over

G6f per cent, of our cases. Neal and DuBois^*^ have already pointed

out that yellow fluids occur too in poliomyelitis.

It had long been my clinical observation which is confirmed by

these figures that given a patient with meningeal symptoms who
on limibar punctiu'e shows yellow spinal fluid one should be inclined

to a diagnosis of tuberculous meningitis or poliomyelitis—this

evidence, of coiu-se, being by no means conclusive but merely a

factor to be considered in the other points of diagnosis wliich

further study of the spinal fluid usually decides.

The spinal fluid ^^ithdrawn in these cases has varied in amount
from 3 c.c. to 50 c.c. The color has ranged from the faintest of

yellow tints to the deepest canary. The albumin and globulin

have been markedly increased in the majority of the cases. The
sugar reactions as shown b.y the reduction of Fehling's solution has

varied with the underlying etiological infection. In three instances

colloidal gold curves were performed and these are included in the

table.

Resume. (1) Yellow spinal fluid occurs in a wide range of dis-

eases of the spinal cord and meninges; (2) the complete syndrome

of Froin is comparatively rare in its occurrence; (3) in acute or

subacute conditions the presence of yellow fluid strongly suggests

the probable diagnosis of tuberculous meningitis or poliomxelitis.

THE OCCURRENCE OF GLYCOSURIA IN MUSHROOM POISONING,
WITH THE REPORT OF FIVE CASES IN WHICH A MILD
NEPHRITIS AND A RENAL GLYCOSURIA WERE THE
PERSISTENT AND PREDOMINATING FEATURES.

By M. E. Alexander, M.D.,
RESIDENT PHYSICIAN, WATEHBUKY HOSPITAL, WATERBUnY, CONN'.

Although the Iiistory of mushroom-poisoning reaches back to

the times of Babylonia and ancient Rome, most of the reports, even

the more recent, give but little clinical details and no accurate

account of postmortem findings. In reviewing the literature one

is also impressed by the few reports of cases that luue endt>d in

recovery. Although recent investigators, as Clark, Marshal and

9 Same.
'0 The Diagnosis of Poliomyeliiis, Am. Jour. Med. Sc, Septenilier, 1910.
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RowiitriT,' liiiAc emphasized the urinary findings and tiie blood

chemistry in eases of mushroom-i)oisoning,^ I can find no reference

to the occurrence of glycosuria in such cases. In a personal com-
munication from Dr. Carl Th. ]Morner of Upsala, who recently

published an exhausti\e treatise on poisonous mushrooms (Om de

Ilugre Svamparna, Upsala, 1919), he writes that he has never met
with a case of glycosuria following mushroom-poisoning, nor has

he read any account of it in his review of the literature.

It is not necessary in this place to review the history of mush-
room-poisoning. The subject has recently been reviewed by
Mornerin Upsala Lakoreforen ings Forliandlingar, January 20, 1919,

pp. 1 to 57, also in the work mentioned above. It may be of interest

to note that one of the earliest clinical reports in the literature is by
Cheney,^ although no postmortem findings are given. Caryon,^

in 1873, reported the clinical course of a fatal case, and Adolph
Kessler,' in 1880, reported the urinary and clinical findings of acute

nephritis in a fatal case, as was also proved at autopsy. Michel*^

reported some cases in 1870, Ore,^ in 1877 and Plowright,^ Palmer,^

and McGlenn'° in 1879. Schroter" and Trask'- also reported cases

in 1883. Studer, Sahli and Scharer,''' in 1884, collected all previous

cases of poisoning that had autopsies performed and also reported

several new cases. The pathological findings generally encountered

were ecchymoses and hemorrhages in serous membranes and paren-

chymatous organs, together with profound fatty degeneration in

liver and kidney. The heart may be found in a state of dilatation.

The lungs are congested and bronchopneumonia of the hemorrhagic

type is frequently encountered.

Although acute nephritis has long been recognized as a mani-

festation of mushroom-poisoning, it is only recently that a careful

study of the urine and blood was undertaken by Clark, Marshall and
Rowntree.''* In none of their cases was there any evidence of any
nitrogen retention in the blood. The phenolsulphonephthalein out-

put was generally (juite low, 33 per cent, in one of the cases that

recovered.

In the (;ases forming the basis of the present paper, glycosuria

was present in addition to the evidences of a mild nephritis.

I Jour. Am. Mod. Assn., April 10, lOlf,, ],|). IL'ISO 12:^2.

- By Amanita Phulloiflos.

^ Casos ot Mu.sliroom-|K)isonin<;, Pacifif Med. ami Siufi. Jour., 1871 2, v, 119 121.

4 Gaz. dos hop., 1873, p. 114(i.

• Fatal Poisoning by Mushrooms, A.M. Joint. Mko. Sc, OctolxH', 1880, pp. 393 399.

« Gaz. hebd. do med., 187G, p. 057.
" (/Ornpt. rend. Hoc. do bio!., Ixxxiii, 837.
s Lancet, December, 1879, p. 941.
* Toadstool-poisoniuK, lioston Mefl. and Surg. .If)ur., ci, 301-304.
'» Six Ca.se.s of Toadstool-poisoning, Med. Herald, Louisville, 1S79-1880, i, 255.
II Breslauer Aertzl. Ztschr., 1883, p. 149.
12 Cases of Mushroom-poisoniiiK, .\m. Jouh. Mfd. Sc, 1883, Ixxxv, 3.')8-365.

'5 Heitrage zur Kenttiiss lU'r SchwanimverKil't., .Mitlcil. der Naturf. CJesellsch.,

Bern, 1884, p. 8.'5.

^ .Mushrn,,m-poisoninjj:, Jour. Am. Med. Assn., April 10, 191.-), pp. 1230 1232.
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The five cases occurred in one family. The father was aged

forty-nine years; the mother, forty-eight; a (Uiughter, twenty-one;
a son, sixteen; and a boy, aged five. The mushrooms, about a

pound by weight, were picked in the forenoon of August 28. They
were boiled and prepared with milk and butter. It was said that the

number of mushrooms consumed by each member of the family

was in proportion to age, for the father ate most and the mother and
children lesser amounts. About three hours after the ingestion

of the mushrooms the father complained of nausea and of pain in

the epigastriiun. Soon afterward all the others had a similar

experience. About two o'clock that morning they all \'omited and
complained of headache and dizziness. Their vision was blurred

and the sensorimn somewhat confused. The vomiting persisted

all night, each one having \'omited eight to ten times. Toward
morning they felt a little better and that day they all pin-sued their

daily occupations. For three days they all felt fairly well, although

each gives a history of ha\-ing felt weak, being nauseated and sufl'er-

ing from headache. Their appetite was poor and they ate but

little, but took no particular care with their diet, having eaten

anything they desired. Gradually their condition became worse

and on the fourth day after the ingestion of the mushrooms their

headache became intense and they complained of an unpleasant

taste in the mouth and marked thirst. They all again commenced
to vomit and were markedly prostrated. The father, who seemed
most affected at this time, was advised to enter the hospital. He
was admitted to the Waterbury Hospital, in the service of Dr.

Engelke, on the fifth day after the ingestion of the mushrooms.
The physical examination revealed a well-nourished male, aged

about forty years, five feet nine inches tall, and weighing IGO pounds.

He was rather pale and the sclene were slightly jaundiced. The
heart and lungs were negati\'e. There was no edema of the extremi-

ties and the reflexes were normal. The temperature at the time of

admission was 98.4° F.; pulse 80, respirations 20. The blood-

pressure was: systolic 128 and diastolic 80. The blood examination

showed the hemoglobin to be 85 per cent.; red blood cells, 4,400,000;

white blood cells, 810(^; polynuclears, 74; Innphocytes, 22; mono-
nuclears and transitionals, 3; eosinophiles, 1. The alveolar air was

35 per cent., determined by the Marriott method.

The urine was cloudy; yellow; 1024; acid; hea\'y cloud of

albumin, 0.75 per cent.; sugar; marked reduction of the Benedict-

Fehling reagent (quantitative determination, 2.5 per cent.). The
microscopic examination showed amorphous urates and numerous

finely and coarsely granular casts, also an occasional white blood

cell. There was also a moderate trace of acetone anrl a faint trace

of diacetic acid. There was no increase of indican.

The secretion of urine during the next twenty-four hours was
1700 c.c. The specific gravity was 1022; acid; slight cloud of
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Hll)innin, 0.25 pvv <'('nt.; lota!, 4.25 gui.; S'ligar, 2.5 per cent.; total,

38.25 gin.; urea, O.OO.S gni. to 1 c.c, total, 13.6 gm. The micro-

scopic examination showed niunerous granular and occasional

hyaline casts also an occasional white blood cell. There was a

marked reaction for acetone and a hea\y trace of diacetic acid.

The indican reaction was nomial.

KIDNEY FUNCTION, ETC., OF C. S. (CASE STUDIED IN HOSPITAL).
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Potassium acetate and potassium citrate, aa gr. x, were given every

four hours. His diet consisted of milk, cereals and cooked vegetables.

Spices, broths and meat extracts were prohibited. The glycosuria

was considered a secondary manifestation and no special attempt

was made to deny the patient carl)ohydrates. As can be seen from

the accompanying chart the mine has returned to normal at the

end of the fourth w^ek, although the subjective sjinptonis dis-

appeared shortly after admission to the hospital.

The symptoms, urinary findings and entire coiu'se of the other

four patients that partook of the mushrooms were exactly similar

to those of the father, as already described. The urinary picture of

one was almost exactly the same as of any of the others. There

was the same amount of albumin and the same predominance of

granular casts and scarcity of hyalin. The mother's urine had 2.5

per cent, sugar; the daughter, 2.75 per cent.; the son, 2.5 per cent.;

the boy, 2.25 per cent. Even the duration was exactly the same,

four weeks having elapsed before the urine entirely cleared up.

Among the mushrooms that were left uncooked there was one

specimen that was identified by Professor Lafayette B. Mendel, of

Yale, as an Amanita muscaria. The rest were Agaricus campestris.

Two other people ate everything at that meal except the mushrooms,

and they had no untoward symptoms w^hatsoever.

It is well known that in addition to phloridzin there are numerous

chemical substances that may produce glycosuria. To enimierate

them briefly one may mention the caffein group, ^^ curare,^^ strych-

nin,^'^ carbon monoxide poisoning,'* amyl nitrite,'-' chloralj^" sodium

chloride,-' phosphorus-poisoning-- and several others. Recently,

Salant and Wise-^ produced glycosuria experimentally by means of

the zinc salts.

The phloridzin diabetes has been the one most thoroughly

investigated. Since von IMchring-'* first reported upon it in 188G

nmnerous investigators have repeated and amplified upon his find-

ings. It was not only demonstrated that phloridzin acts upon the

kidney substance by lowering its permeability point to sugar, l>ut

it was also shown what part of the kidney is acted upon. In con-

1* Jacobi, C: Ueber kunstlichen Nicrendiabet.es, Arch. f. cxp. Path. ii. I'harm.,

LeipziK, 1894 9.5, xxxv, 213-221.
" .Jones H. V.: Zur Krklaning des Curare Diabetes, Arch. f. Phjs., Leipzig;, 1891,

pp. 476-479.
1" Gerloff, C. : Beitriige zum Strychnin Diabetes. Kiel, 1888, SO.

1* Garafaola, A.: Recerche speriment. sulla glicos. per assido de Carbauio e per

gas illuminante, Buil. d. r. Acad. med. di Roma, 1891, No. 2, xviii, pp. 191-221.
" Galeotti, G.: Ueber einige neuere Unters. fiber exp. Glycos. u. Aceton, Ceu-

tralbl. f. allg. Path. u. path. Anat., Jena, 1892, iii, 289-294.
2" Simon, C. E.: Clinical Pathology, Philadelphia, Lea & Febiger, 1911, p. 358.
21 McDanell, L., and Underbill, F. P.: Salt Glycosuria, Jour. Biol. Chem.,

March, 1917, xxix, 273.
-^ Laub, y,!.: Wiener med. W'chnschr., .January 13, 1898.

" Production of Glycos by Zinc Salts, Jour. Biol. Chem., May, 1918, xxxiv, 447.
2< Ueber exp. Diabetes, Verh. dcs Cong. f. inn. Med. W'iesb., 1886, v, 185-189.
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nection with his studies of experimental diabetes, von Mehring

shows that in phloridzin diabetes the blood shows no hyperglycemia.

Clinically, also, renal diabetes is characterized by no increase in the

blood sugar. When, in 1S96, Klemperer-' reported a case which he

called "renal diabetes," he stipulated that in order for such a diag-

nosis to be made the following postulates must be fulfilled:

1. The glycosuria must be independent of the amount of carbo-

hydrates ingested.

2. There must be no increase of sugar in the blood.

3. The development of a nephritis decreases the glyccjsuria.

Subsequent investigations of these cases of "renal diabetes"

showed that the second postulate is absolutely correct, but the

first and third are not necessarily to be fulfilled. The characteristics

of renal glycosuria have been succinctly stated l)y AUen'-*^ as " Glyco-

suria, with normal glycemia, relatively independent of diet."

The literatiu'e on this subject has recently been reviewed by

Bailey,'-' and Lewis and ^Nlosenthal-^ have given an excellent review

of the cases so far reported.

It will, hence, be seen that the cases of glycosuria in mushroom-
poisoning described above will very likely fall into the group of

renal ghcosuria.

PULMONARY COMPUCATIONS OF PARATYPHOID FEVER,
WITH A REPORT OF FOUR CASES.

By Thomas Klein, ]M.I).,

INSTRUCTUH IN MKDICIXE, UXIVEKSITY t>F I'KXN.SYLVAXIA,

AND

Robert G. Torkey, M.i).,

ASSOrlATK IN MEDICINE, INIVERSITY OP' I'ENN8YL\ ANIA.

DiKiNc; the i)ast four years we have had the opportunity of

studying (3 cases of {)aratyphoid fe\er, and of these 4 have been

associated with severe pulmonary disturljances during the course

of the i)aratyi)lioid infection. In the army during this same i)eriod

much attention has been paid to the jjrevention of the disease in the

way of sanitation and by j)rotecting the individual by a prophylactic

immunization in using the triple vaccines, but the detection of

chronic carriers has not had the ejnphasis put u{)ou it that it deserves.

It is in the ciAilian population that these periodic outbreaks of the

paracolon infections, jjrobably due to chronic carriers, will occur

from time to time.

- Wmu. f. inn. Med., Berlin, May 18, 1896.
-'' Glycosuria and Diabetes, Boston, 1913, p. 544.

" Renal Diabetes, Am. Jouk. Meu. Sc, No. 2, clvii, 221 236.
=s .Johns Hopkins Hosp. Bull., 1916, xxvii, 133.
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In the late winter months of 1915 our attention was called to

the association of pulmonary lesions in paratyphoid fever in a

young adult male admitted to the wards of Dr. Joseph Sailer, with
frank lobar pneumonia. His condition progressed fa^•orably and
his lungs entirely cleared, but the fever still persisted. The pneu-
monia was of short duration, and we were much puzzled by the

continuance of the fever with an otherwise complete s\inptomatic

recovery. The man was not septic and the blood culture was nega-

tive at this time. In the course of a few days the patient had a large

hemorrhage from the bowels, followed by several small hemorrhages.

At this time the Widal reactions for Bacillus typhosus and Bacillus

paratyphosus A were negative, but it gave a strong, positi\e aggluti-

nation for Bacillus paratyjjhosus B. The l)lood culture again was
negative. The second series of agglutination tests confirmed the

first, and subsequently the Bacillus paratyphosus B was isolated

from the stools. The patient made an uneventful recovery. This

case stimidated our interest in the subject, and since that time we
have had the opportunity of observing 3 additional cases showing

])neum()nic complications occurring among the 5 cases observed

by us since that time.

It was not until Achard and Bensaude,^ in 189G, isolated the

bacillus and reported 2 cases, which they called ficvrc parafiipho-

'idiqiie, that the disease was recognized as a distinct entity. ^Vidal

and Xotecourt, in 1S97, were successful in isolating the same bacillus

from a post-typhoidal abscess. Gwyn,- in 1898, was the first to isolate

and culture the Bacillus paratyphosus from the blood diu'ing life.

From this time until 1902 we find but 24 cases reported in the

literature; these do not include the Saarbriicken epidemic of 38

cases, as they were not bacteriologically certain to be paratyphoid

fever. It is of interest to note that at this time the reports included

cases from Germany, France, England, the United States and the

Philip])ines, showing the wide geographic distribution of the infec-

tion. This same year Longscope-^ reported 2 cases, with autopsy

records of 1 , in which he stated the presence of extreme congestion

and moderate edema of the lungs. Herpes labialis was present in

both his cases. Coleman^ also reported that herpes occurred in

50 per cent, of the cases anfl stated that a mild bronchitis was one

of the initial symptoms. Bronchopneumonia was also mentioned

as a complication at that time. He quotes an epidemic in IMiddles-

boro, in 1888, caused by eating poorly cooked pork in which pleuro-

pneumonia was quite frequent. Autopsy confirmed the clinical

manifestations. Coleman was of the opinion that this epidemic was
caused by one of the paracolon group, probably the Bacillus

psittacosis.

1 BulL et mem. Soc. med. de hop., Paris, 1896, xiii, 820.
- Johns Hopkins Hosp. Bull., 1898.
3 Am. Jocr. Med. Sc, 1902.
4 Am. Med., 1902, iv. 498, 578, 622.
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111 1909 Proescher and Roddy' report an epidemic of 48 cases in

Pittsburgh in which cough and bronchitis occurred in 12, or 25 per

cent. Acute catarrhal laryngitis was an early symptom. Pneumonia
occurred in only one instance, and this patient had been home, sick

in bed, for three weeks prior to admission. The pneumonia was
lobar in type and invohed both lungs. Hoskins," in the epidemic

at Wayne's Cave, Virginia, in the spring of 1909, reports a bron-

chitis of a persistent character, lasting for several days after the

temperature had l)ecome normal, in 23 of the 35 cases. This epi-

demic was due to Bacillus paratyphosus B, while the Pittsburgh

epidemic was due to Bacillus paratyphosus A. In our series of

4 cases 3 were due to the type B infection. In this country

the outbreaks have been followed chiefl\' from a bacteriological

standpoint and very few of the observers ha^'e mentioned the

clinical manifestations.

In the spring and suimner of 1910 we had the privilege of study-

ing 2 cases of paratyphoid fever, both of the B. type and both

associated with frank evidences of a bronchopnemiionia—one of a

lobar distribution while the other involved both lungs.

Case No. G, 3914. G. X., adult, male, aged twenty-five years,

Italian, laborer, was admitted February 14, 1916, complaining that

he had "caught cold," with pain in the lower part of the abdomen,
headache and general weakness. Upon examination the patient

looked very ill, had a temperature of 103° F., pulse 84 and respir-

ations 30. The spleen was palpable and rose spots were present.

Over the right lower lobe the percussion note was dull, the breath

sounds exaggerated and many rales were present. \ ocal resonance

was also increased. Five days after admission his temperature

became normal, to be followed the next day by spitting up a mouth-
ful of blood, sliarj) elevation of temperature to 102.3° F., and an
increase in the respiratory rate. The ])hysical findings at the right

base had become intensified and were those of a frank broncho-

pneumonia of the lobar type. At this time the blood culture was
positive for Bacillus paratyphosus B. It was again positi^•e for the

same organism three days later. The i)atient r(>co\cred and, in all,

the fever lasted nine days. The sputum was not cultured for tli(>

iiacillus paratyphosus.

This is the tyj)e of cas(^ which could easily be taken for any of

the acute resjiiratory infections, ;ind might easily l)(>coine the source

of an ei)i(lemic of paratvphoid fever.

Case No. 3. G. M., admitted August 22, 191(), complained of

dizziness, anorexia, being unable to work and headache which had
become worse three days prior to admission. On examination his

teeth were in })a(l condition, tongue dry and coated. A respiratory

grunt was noted, but the lungs were found to be clear except for a

' .lour. Am. Mod. Assn., February (i, 1009, p. 470.

Ibid., 1910, liv, 930.
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few scattered rales Ix'low the angle of the scapula of the left side.

The heart was normal. Splenic area of dulness was increased, hut
the spleen was not palpable. Rose spots were absent at this tiine.

Temperature on admission was 103° F., pulse 82, respirations 40.

Widal reaction for Bacillus typhosus was negative. The general

condition remained the same for six days, when marked evidences

of a very severe bilateral bronchopneumonia made their appearance.

At this time the blood culture was positive for Bacillus paratyphosus

B. His temperature continued for sixty-two days, but he finally

made a complete recovery. During his illness his ears, which upon
admission had shown a bilateral chronic piu'ulent otitis media,

were irrigated frequently each day, to keep them free from pus as

nearly as possible. At this time, sixty-two days after admission and
sixty-five days after the begmning of his illness, we were able to

isolate the Bacillus paratyphosus B from the pus of the otitis media
and also from around the teeth.

The finding of the bacillus in the discharge from an otitis media
and from around the teeth indicates another means by which a

patient may become a chronic carrier and through which the spread

of the disease may take place.

During the war, epidemics of paratyphoid fever were rather

frequent and were of sufficient magnitude to cause armies to

be immunized against the infection by vaccination, however,

much valuable data from a pulmonary standpoint had been col-

lected in the interim. In October, 1915, Robinson" reported an

epidemic of 89 cases in which the Bacillus paratyphosus had been

isolated from the blood, feces or urine in 47 cases. The remaining

42 cases were clinically paratyphoid fever. Out of the 47 cases in

which the bacteriological examination left no doubt as to the

correctness of the diagnosis 23 gave a history of an initial chill;

cough was present or had been in 26 of the 47 cases. The cough was
nearly always loose in character and usually subsided rapidly.

There was a history of doubtful hemoptysis in 2 cases. Definite

signs of a bronchitis were recorded in 4 cases. Herpes lal)ialis was
recorded in only two case histories. Wiltshire^ reports an epidemic ( )f

98 cases in the British Expeditionary Forces. A positive l)acterio-

logical examination was obtained in 50 cases; 9 were due to Bacillus

])aratyphosus A and 41 were due to Bacillus paratyphosus B. In

this epidemic pulmonary complications were present in 07.3 per

cent, of the cases. Of these 33 had a slight generalized bronchitis,

which occurred about the fourth day of the disease, while 19 cases

had a frank bronchopneumonia and 5 were lobar in type. Of these

5 lobar pneumonias, 4 had acute pleurisies overlying the areas of

consolidation. The fifth lobar patient developed an empyema and

Lancet, October 16, 19L5.
' Clinical Ol.seivations of Ninetv-eisht Cases of Parat\-i>lioi(l Fever, Practitioner

1915.
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ilied. Xo autopsy was performed and the culture from the empyema
remained sterile, although the pus had the odor of a Bacillus coli

infection. The sputum in these cases showed the pneumococcus,

Micrococcus catarrhalis, streptococcus and influenza bacillus. As

far as could be determined, the sputum was not cultured for the

bacillus paratyphosus. In this series the men were only protected

against the Bacillus typhosus by inoculation. Wiltshire was of the

opinion that many of these cases could easily be mistaken for

influenza or gastro-enteritis, as the attacks may be of short duration,

in this way giving many opportunities for the carriers, as well as

those actually sick with the disease, to spread the infection. Stol-

kind^ describes a distinct respiratory form of paratyphoid fe\er in

which the symptoms resemble those of influenza. He reports a

case in IMoscow, in 1916, in which the patient was suddenly attacked

with a coryza, cough, headache, moderate fever and lassitude.

The spleen was enlarged and rose spots were present. Bacterio-

logically the Bacillus paratyphosus was found. The fever lasted

fourteen days. Beticeaw reports a similar case also occurring in

Moscow. Baer observed an epidemic of paratyphoid B in 52 soldiers,

all of whom had conjunctivitis and pharyngitis; many also had

bronchitis. Grattan and Wood, and also Sulford, report cases of

paratyphoid A occurring in British soldiers in India in which the

attack might easily be mistaken for influenza. In half the cases

there were sore-throat and bronchitis. Wilucki also reports an

epidemic of 33 cases of paratyphoid bacillus in 7 of which the illness

began with acute respiratory manifestations. WtIcoxI** describes

a respiratory form of the disease and mentions that pnemnonia of

the bronchopneumonic type is not uncommon in the severe cases.

In France the anny surgeons called attention to the same clinical

phenomenon at this time. E. Joltrain et Petit Jean,^^ from the

First Army, reported 19 cases of pleurisy occurring in 810 cases of

paratyphoid fever. Of these 2 were due to empyema; 2 were dry

pleurisies and the remaining 15 were serofibrinous. Of the 19 cases

18 were due to Bacillus paratyphosus B and 1 to Bacillus para-

typhosus A. Als.) in our cases the Bacillus paratyphosus B type of

infection seemed to be the one which gave us the greater nmiiber of

pulmonary complications. In all cases the effusions were small,

and cytologically they resembled a tuberculous i)leurisy. The
pleurisy was often the initial symptom, the paratyjjhoid infection

l)eing lat(Mit. This was also true in one of our cases of lobar pneu-

monia in which the paratyphoid had not l)een suspected until after

the su])si(len('e of the pneumonia. In this same connection Floren-

zano'''^ believes that paratyphoid fever is always a sej)ticemia, but

s Respiititory Form of Paratyphoid F'over, Lancet, .January 15, 191(5, p. l.'iO.

i» Lancet, February 26, 191 6.

" Pleurisy in Paratyphoid Fever, Arch, de med. et pliarmacie Militaircs, 1916.

'- (lazzetta degli ospedali e delle cliniche, Milan, December 7, 1916, No. 98,

xxxvii, L537.
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the main focus of infection may he in various organs in different

cases. In a case described in detail the locahzation was in the

pleura, and the symptoms of this had preceded the paratyphoid

septicemia. The disease ran a course through a period of three

months, the toxic and infectious s\Tiiptoms recurring in three

different attacks. In this series of cases pleurisy occurred in 6
per cent., while in typhoid fever the complication is noted in from
2 to 4 per cent.

From the pathological viewpoint, Saquepee, Burnet and Weiszen-

bach," from the Fourth Army, report the macroscopic findings of

9 autopsies of cases in which the Bacillus paratyphoid A had been

found before death. In all cases the pulmonary lesions in the form
of intense congestion and edema were constant. There were also

2 cases of bronchopneimionia, 1 of a lobar type (left lower) and the

other of a lobular type associated with a large empyema. Merklen
and Trotain^^ report the autopsy findings in 15 deaths which occurred

in 446 cases. Of these 10 w^ere due to Bacillus paratyphosus B and
5 to Bacillus paratyphosus A. Pulmonary complications were the

immediate cause of death in 6 cases. Again at this time Dawson
and Whittingdon/^ with the British Army, had 17 fatal cases of the

disease, of which 2 were due to pneumonia. In 4 of the 17 cases

the pulmonary complications were so severe as to predominate the

clinical picture. Here again the Bacillus paratyphosus B death-rate

was four times as great as that of the type A. A most imjiortant

contribution to this phase of the disease has been made by Minet.^'"'

While working back of the French lines he was able to isolate and
cultivate the Bacillus paratyphosus from the sputum in 7 cases, of

these 4 were Bacillus paratyphosus A, 2 were Bacillus paratyphosus

B and 1 was due to Gartner's bacillus. In these cases the sputa

were collected from intermittent bronchitis patients. In all cases the

condition dragged along for several months, associated with emaci-

ation, resembling chronic pulmonary tuberculosis. In one patient

the condition localized itself to one apex of the lung, making its

resemblance to tuberculosis still greater. Of great interest is the fact

that one patient infected with Bacillus paratyphosus B who had com-
pletely recovered, contracted a Bacillus paratyphosus A infection by
lounging upon the bed of an A type bronchitis patient. All cases

under observation recovered.

Recently we have had admitted to our service at the Philadelphia

Hospital a man, aged nineteen years, with a history of headache,

diarrhea, general weakness and loss of weight. Examination

showed the presence of herpes labialis, rose spots and an enlarged

" Macroscopic Study of Lesions Produced in Paratyphoid Fever, Arch, de med.
et pharmacie Militaires, 1916.

1* Arch, de med. et pharmacie Militaires, 1916.
'^ Quart. Jour. Med., London, 1916.
'6 Bull, de I'Acad. de med., Paris, 1916.
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spleen; temperature lUo° F., pulse 100, respirations 28. A Widal
reaction for Bacillus typhosus was negative. Four days after ad-

mission the patient's respiratory rate increased and he began to

cough. At this time the sputum was very tenacious and blood-

streaked. Remembering our experiences in the past with this type
of case ^^e immediately suspected a paratyphoid infection. The
^Yidal reaction that day for Bacillus paratyphosus A was strongly

positi\'e. A blood culture was also positive for the same organism.

The sputiun was also cultured with a positive result. The Bacillus

paratyphosus isolated from the sputum was agglutinated by the

patient's seriun. The pulmonary findings at this time were con-

fined to the right lower lobe, and were bronchopneumonic. In

addition to the paratyphoid bacillus in the sputum the pneimiococcus

was also ]:)resent. The pnemiionia, here again as in all our cases,

was of short duration, lasting only four days. The patient at this

time also had a series of small abscesses. The pus from these was
cultured, but we were unable to isolate the bacillus. A few flays

after the subsidence of the pneumonia the patient developed a

thrombophlebitis of the right leg, extending up to and including the

external iliac vein. After the fever had subsided the pulse remained
extremely rapid, ranging from 130 to 150 per minute. Soon after

his thyroid became enlarged and at prest-nt there is an exophthalmos

and a })ositive von Graefe. The Goetsch adrenalin test was applied

with a positiA'e result.

This case is of interest in showing that this disease can be

as se\ere as a true typhoid fever, and that all complications of

the latter disease can be found in association with paratyphoid

fever. It also indicates that the sputum and nasal secretions of

these cases should be collected and disinfected the same as the

stools and lU'ine. Jn a ward the possibility of cross-infections by
means of cough must be borne in mind. In all cases in which the

pulmonary s.\inptoins are masked by an underlying condition the

bacteriological examinations should always include those for the

Bacillus ])aratyphosus.

In going over the records for tiie past h\e years at the Phila-

delphia (ien(>ral Hospital we found 15 cases of paratyphoid fever

which had been diagnosticated bacteriologically. Of these 4 were

type A and 11 were type B infections. The pulmonary complica-

tions were as follows: Lobar pneumonia, 1 ; bronchopneimionia

(lobar in distribution), ;>; bronchopneimionia (lobar in type), 1;

acute bronchitis (severe), 1; acute l)ronchitis (mild), 2; dry

pleurisy, 1 ; complicated by pulmonary tuberculosis with tubercle

bacilli in the sputum, 1; no pulmonary complications, 5. Sea-

sonal variations cannot account for the pulmonary complications,

as ;> of the bronchopneumonias were admitted during the mid-

summer months. The shortest duration of the fever was nine

days and the longest sixty-five days (a case complicated with
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bronchopneumonia and a severe pcu'ulent otitis media). The age

of the patients varied from fourteen to thirty-nine years. There
was one death in the series, but no autopsy was made. This was
due to a B. type of infection.

In conchision, there seems to be a definite puhnonary form of

paratyphoid fever which may be easily mistaken for any of the

acute respiratory infections. The puhnonary s\Tnptoms and find-

ings often precede any intestinal manifestations. Of the pul-

monary complications, bronchopneumonia is the most alarming.

As it has been shown that the bacilli are found in the sputinn, we
must recognize that bronchial infection may result in the })atient

becoming a chronic carrier as well as being a means of spreading

the infection in the v.ards of a hospital. It is of interest to note

that the bacilli have also been isolated from the purulent discharges

of a chronic ])urulent otitis media, caused l)y other infections

])re\i*)us to the paratyphoid disease and that they were found as

late as sixty-five days after the beginning of the illness. The
organisms were also isolated from the secretions of a pyorrhea

alveolaris. In view of INIinet's findings and his ascribing the para-

typhoid bacillus as the etiological factor in his cases of chronic

bronchitis, it is worth while to examine the sputmn of certain types

of our chronic pulmonary invalids for this group of bacilli.

^Ye wish to express our thanks to Dr. Joseph Sailer for the pri\ilege

of reporting two of the cases, as they occurred upon his service in

the Philadelphia General Hospital.

A CASE OF PURPURA DURING SERUM DISEASE.'

By Henry Edmund Meleney, ]\I.D.,

NEW YOHK.

(From the Medical Clinic, Presbyterian Hospital, Columbia University, Xew York
City.)

The following case of purpura which occiu'red during the course

of serum disease following the use of antipneumococcus I horse

serum in pneumonia is of such rare occurrence as to warrant its

being reported.

S. INI., Austrian, aged twenty years, clerk, was admitted to the

Presbyterian Hospital on February 16, 1917, complaining of pain in

the left chest, with chills and fever. The onset had been sudden the

night before, with headache, cough, bloody sputmii and vomiting.

His family history was negative for chronic illnesses. He had had

' From the wards of the Presbyterian Hospital, Xew Y'ork City.
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measles as a child but no other infectious diseases. He had never

been given antitoxin of am- kind. Three years before he had come
to the Presbyterian Hospital dispensary because of the loss of

twenty-five pounds in weight, with cough and night-sweats. No
physical signs of tuberculosis were found in the lungs and no tubercle

bacilli were found in the sputum. He had rapidly regained his lost

weight and had been well until the present illness, except for an

attack of "indigestion" six months before. There was no history

of bruises, epistaxis, hematuria, bloody sputum, blood in the stools

or skin eruptions.

On physical examination he was found t<) have consolidation of

practically the whole left lower lobe. Cheeks were flushed, breath-

ing was rapid and grunting, with frequent cough and glairy, bright

red sputum. His heart was normal except for a rough systolic

murmur localized to the pulmr)nic area. His abdomen was not dis-

tended. There was no skin erui)tion. Temijerature 104.0° F.,

pulse 112 and respirations 34. Examination of the blood showed
21, ()()() white blood cells, with 90 per cent, polymorphonuclear
leukocytes. Blood culture gave no growth of bacteria. 1'he sputimi

was injected into a mouse, from which was recovered pneumococcus
Type i.

l^iirpiiia ocelli iiii<i (liiiiuf: soruiii discaso. iNult- iiilcii.sit.N' of eiii|)tioii liclow point

of constriction of right arm by touruicnict.

intracutaneous tests were performed with horse serum, using

human serum and carbolized saline as controls. All were negative.

One hundred cubic centimeters of antipneumococcus serum obtained

from the Rt)ckefeller Institute was given intravenously, diluted

with 100 c.c. of normal saline. The patient experienced a slight

chill, with dyspnea, which was relieved by atropin and adrenalin
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H'ivon suhcutaneously. His teiiii)erature rose from 104° to lOo*^

and then fell gradually to 102 ° in the next eight hours. At that time

another 100 c.c. of serum were given, with no discomfort to the

patient. His temperature continued to fall, reaching 100° twelve

hours later, when a third dose of serum was given. The following

day his temperature was 9S.G°, white blood cells 0100 with 77 per

cent, polymorphonuclear leukocytes. The i)hysical signs suggested

the presence of free fluid in the left chest, which roentgen ray failed

to confirm. Four days later exploration of the left chest recovered

10 c.c. of bloody fluid, which showed no organisms on smear and no

growth on aerobic and anaerobic culture.

Seventh Day after First Serum Administration. A general

slight enlargement of the lymph nodes appeared, with patches of

erythema and urticaria scattered o\'er the skin and nmiierous minute

bright red petechial hemorrhages over the chest.

Tenth Day. The urticaria persisted, the lymph nodes were much
enlarged and the inguinal nodes were quite tender. Face and eye-

lids were puft'y. Patient complained of pain in both temporo-

mandibular joints, in both shoulders and in the joints of both

hands.

Eleventh Day. Patient complained of jjain in all joints of his

extremities except his ankles and feet. There was general slight

swelling of all extremities. There was a diffuse papular erythema of

the whole body. There was marked conjunctivitis in both eyes.

A few urticarial wheals and new petechial spots were present. Temp-
erature rose to 102.4°. The patient's blood showed the presence of

])recipitins for horse serum.

Twelfth Day. Throat, was sore and difi'usely red. Patient

coughed up a little blood-tinged mucus. White blood cells were

13,()00, with S7 per cent, polymorphonuclear leukocytes.

Thirteenth Day. Temperature, 104°. Cervical and inguinal

nodes tender. At night the patient had a severe epistaxis, which

was checked only by packing both anterior and posterior nares.

Fourteenth Day. Erythema somewhat faded, but many minute

petechial spots appeared over thighs and chest. After the appli-

cation of a tourniquet to the right arm above the elbow for venous

punctr.re, a profuse purpiu-ic eruption appeared all over the arm
below the point of constriction. Skin and mucous membranes were

now quite pale. Joint pains practically gone. Blood platelets,

315,000 per c.mm. Normal control, 330,000. Bleeding time, two

minutes. Coagulation time, six minutes. Normal control, seven

minutes. White blood cells, 10,000, with S3 per cent, polymor-

phonuclear leukocytes. Urine showed a faint trace of albumin and

a negative guaiac test for blood.

Fifteenth Day. Petechial hemorrhages were present all over the

body and in the mucous membranes of the mouth. There were

several large submucous hemorrhages in the soft palate, probably
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caused l)y traunia iii''^packing'^the posterior iiares. 1'he lymph
nodes were still quite tender. Erythema still present as well as a
few new urticarial wheals. The spleen was palpable for the first

time. Ophthalmoscopic examination revealed no hemorrhages in

the choroid.

Sixteenth Day. Fresh petechial spots i^resent on the shoulders

and along scratch marks on the back. Red blood cells, 3,700,000;

hemoglobin, 80 per cent. White blood cells, G()00: polymorpho-
nuclear leukocytes, 79 per cent.

Seventeenth Day. Petechial eruption more extensive. Gums
bleeding slightly. Spleen no longer palpable. Dark blood passed

with a stool. Temperature, 101.0° to 103.4°.

Twenty-first Day. Temperature normal. General condition

much better. Purpuric eruption gone except on buttocks and
thighs. No more joint pains. Lymph nodes, especially one in the

submaxillary region, still large but not tender.

Twenty-fifth Day. Temperature suddenly rose to 10;j.S°.

Patient complained of difficulty in breathing and of very sore-throat.

Swallowing very difficult, permitting the taking of fiuids only. A
hemorrhagic area was present on the left tonsil.

Twenty-sixth Day. Slight epistaxis. Petechial hemorrhages
have all disappeared from the skin. Tourniquet applied to right

arm for ten minutes produced no purpuric eruption. Lungs clear

except for a few^ dry, inspirator;^' rales at the left base. Red blood

cells, 4,300,000; hemoglobin, OO'per cent.; white blood cells, 19,000;

polymorphonuclear leukocytes, 84 per cent.

Twenty-seventh Day. Nose and throat examined by Dr.

Coakley. There was an area of ecchymosis on the right side of the

nasal septiun and on the right lower tur}>inate, possibly from the

packing. The uvula was edematous, with diffuse capillar}' hemor-
rhages on the posterior surface. These extended to the posterior

pillars of the fauces, which were very edematous. The anterior

pillars were less so. Fresh blood was leaking from the left lateral

pharyngeal wall, the point of origin not being visible. The epi-

glottis was very edematous on the left side, involving the left

arytenoid cartilage. There was an ecchjinotic area on the upper
surface of the epiglottis. The vocal cords were congested.

Twenty-ninth Day. Slight epistaxis occurred. Anothei- new
petechial spot. Throat less edematous. Temperature rose in the

afternoon to 104.6°. l^\)r the past few days every stool had contained

either streaks or clots of blood.

Thirtieth Day. ''J'em})erature normal. Patient transferred to

the hospital roof and felt much better.

From this tune on the temperature continued normal and con-

valescence was rapid. No more petechial hemorrhages appeared
and no more blood appeared in the stools. The swelling of the throat

rapidly disappeared and the l.>Tnph nodes returned to their normal

size.
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Thirty-sixth Day. Precipitins for horse serimi still present in

patient's blood.

Thirty-seventh Day. Red blood cells, 4,100,000; hemoglobin, GO

per cent.; white blood cells, 9100, pol.Mnorphonuclear leukocytes,

61 per cent.

Fortieth Day. Patient discharged.

Discussion. Schultz,^ in discussing "Anaphylactoid Purpura,"

mentions three cases reported by Widmer^ in which "purpura
simplex" followed the administration of diphtheria antitoxin to

small children. The only other case of purpura following the

administration of serum, w^hich we have been able to find in the

literature is one reported by Flandin,' in which the subcutaneous

administration of one dose of diphtheria antitoxin was followed

thirteen days later, when the patient got up, by edema of the legs,

arthritis with effusion, urticaria, erythema and purpura. The
symptoms disappeared after rest in bed but recurred each time the

j)atient got up. Calcium chloride and peptone injections had no

effect on the recurrences, l)ut finally minimal doses of normal horse

serum (0.1 to 0.2 c.c.) given hypodermically, rapidly dispelled the

symptoms. After this they reappeared mildly every two or three

months and were each time relieved by small doses of horse serum.

Each time the sjinptoms recurred the patient's blood seriun was
found to be toxic for a guinea-pig. After the injection of horse

serum, however, this toxicity disappeared.

The occurrence of purpura diu'ing the course of these cases of

serum disease seems to link serinn disease etiologically more closely

with the group of conditions commonly known as idiopathic ])ur-

pura. The type of purpura observed in our case is not that which is

characteristic of purpura hemorrhagica where there is a marked
decrease in the number of blood platelets and where the bleeding

time is greatly prolonged. (Platelets and bleeding time were l)oth

normal in our case.) But all these cases showed many of the

features of the purpura which appear as a secondary manifestation

of some of the acute infectious diseases or which occurs without any

demonstrable cause or any abnormality of the blood elements.

Osler^ has followed many of these cases through varied manifes-

tations of the disease, extending over many years and with several

distinct attacks, some of which were associated with joint pains,

some with abdominal pains, erythema, urticaria or even angio-

neurotic edema. Sometimes the purpura itself did not appear but

the same pathological condition was suggested by the appearance

of the other symptoms.
In^the case reported we have the symptoms of both purpura

2 Ergeb. d. Inn. Med. u. Knderheilk., 1919, xvi, .32.

3 Med. Klin., 1917, Nr. 39.

* Bull, et mem. Soc. med. des hop . 1914, xxx, 242.

5 British Med. .Tour., 1914, i, 517.
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and seriim disease and we have a known foreign substance in the

blood and tissues (horse serum), which, either by its own presence

or by the attempt of the patient to ehminate it, may be safely

inferred to be etiologically associated with all of the symptoms. In

our case there is considerable evidence that the ])urpuric eruption

was due not to any abnormality of the blood l)ut to stmie temporary

lesion of the finer bloodvessels. The most marked eruptions

occurred in regions which w^ere most exposed to tramna, namely,

the nasal and pharyngeal mucosa, the extensor surfaces of the arms,

especially about the elbows, the buttocks, along scratch marks on the

back, and especially on the arm below the site of constriction l)y a

tourniquet which shut off the venous return and thereby caused

distention of the capillaries. On the other hand, in places like the

conjuncti\a and retina, where trauma is not likely to be a factor,

no hemorrhages occurred.

Bloodvessel lesions have been found in some exi)erimental con-

ditions in which capillary hemorrhages occurred. Gay and South-

ard'' in their early studies in ana])hvlaxis found hemorrhages in the

gastric mucosa, lungs, sj^leen, heart muscle, l)rain and several other

organs of sensitized guinea-pigs, which liad died of anaphylaxis

following a toxic dose of horse serum. Associated with the hemor-

rhages they found focal fatty infiltration of endothelial cells of the

capillaries. Flexner and Xoguchi,^ and later Pearce,*^ in studying

snake-venom ])oisoning, also found lesions of the capillary endo-

thelium associated with hemorrhages into various organs. The
lesions here, however, were not fat infiltrations, but a swelling and

lysis of the endothelial cells occurring focal ly and allowing extra-

vasation of blood into the surrounding tissue. A third type of

lesion of the capillary endothelium, which has been suggested as a

possibility, from the result of a toxin introduced into the blood, is

the dissolution of the so-called intercellular cement substance of

the capillary endothelium, with extravasation of blood between the

separated cells.

x\s no tissue from these cases was secured for microscopic exami-

nation the type of lesion in the capillaries, if one existed, can only

be conjectured. In our case it is probable that any lesion which did

occur was only temporary and lasted only as long as the effects of

the toxic substance in the body continued. This is suggested by

the fact that after the subsidence of the symi)toms the application

of a tourniquet to the arm no longer produced a purpuric eruption,

as it had done during the height of the disease. The capillaries

were again able to stand distention without rupturing. In Flandin's

case, however, the lesion seems to have been much more i)ennanent,

for the symptoms recurred at intervals for an indefinite period and

« .Tour. Med. Res., 1907, xvi, 143.

7 Univ. Peniui. Med. Bull., 1!)02, xv, 345.

8 Pearce, R. M.: Jour. Exper. Med., 1909, xi, 532.
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were only temporarily rcliexed hy treatment. The toxicity of the

patient's serum for a guinea-pig in his case seems to point to

the production of a circulating toxin which periodically caused

the appearance of the symptoms. Whatever the mechanism the

evidence at hand suggests that the cause of some cases of purpura
whose etiology is now so obscure may some day be demonstrated
to be an intoxication following the introduction of a foreign protein

into the body and therefore similar to the intoxication causing

serum disease.

Summary. 1. A case is described in which purpura occurred

during the course of serum disease following the administration of

*antipneumococcus horse serum,

2. The elements of blood coagulation were normal, and it is

therefore probable that the purpura was flue to the presence of a

toxin associated with the attempt of the body to eliminate the foreign

protein.

3. The evidence points to the capillary walls as the site of the

lesion.

4. Some cases of purpura of unknown etiology may be caused

by the same type of intoxication which was present in this case.

PROGNOSTIC FACTORS IN PNEUMONIA DURING THE
INFLUENZA EPIDEMIC.

By James II. Smith, ?yI.D.,

RICHMOXD, VA.

The title of this paper is purposely evasive. It speaks of "the
influenza epidemic" because it is by that term that the disease

which swept the world nearly a year and a half ago is generally

known. In adopting the term it is with the mental reservation

shared by many others as to the primary etiological factor. What
part the Bacillus pfeift'er played is difficult to judge from the widely

varying reports of equally skilled observers. It is not within the

scope of this paper to discuss that question.

Again, many patients suffered at that time from the disease

known as influenza without having a complicatmg pneumonia. On
the other hand we know that the outstanding cause of death during

the epidemic was an inflammatory affection of the lungs generally

referred to as "pneumonia." When patients were seen at varying

periods of their illness it was often—mdeed usually—impossible

to be sure that existing pneumonia had been ushered in by influenza.

This uncertainty is expressed by the phrase "pneumonia occurring

during the influenza epidemic."

It seems desirable to mclude a consideration of lobar pneumonia
as well as the bronchial type, since a fair percentage of cases of the

VOL. 159, NO. 4.—APRIL, 1920. 10
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lobar \ariety oci'urivtl duriiif;' (he oj)i(lfi)iU', and necessarily, there-

fore, enter into the question of prognosis.

On this basis it is believed the situation can be reviewed in the

light of the conditions that actually prevailed.

During the fall of 1918, Base Hospital 45, located at Toul, France,

received 39()5 cases diagnosticated as influenza or pneumonia.

These affections seeniec^ to agree in their mai i featiu'es with the

pandemic disease prevailing at that time. As regards bacteriology

the observations at this hospital align themselves with those

reporting negatively as to any apparent role of the Bacillus pfeiffer as

the causative agent of ])neumonia. They agree with the frequently

expressed opinion that, the question of primary etiology aside, the

complicating pneumonia is attributal>le largely to streptococci

and to a lesser extent to pneumococci, and that the mortality is

attributable largely to the streptococcus, especially Streptococcus

hemolyticus.

While circumstances necessarily affected the character of clinical

studies made in the cases, the data are fairly complete in the series

of 67 cases used as the basis for this report, and they may be ac-

cepted as rcpresentati\'e of the larger number not included for lack

of recorded data. No cases of pneumonia complicating gas hihal-

ation are included. Our present jHU-pose is to examine these ()7

cases as to clini<'al, radiographical and postmortem features, with

a special view to determhiing prognostic factors.

l^'or purposes of discussion certain terms are used in connection

with bronchopneumonia which will be defined. Clinically, on the

basis of physical signs and roentgen-ray pictures, three varieties

of bronchopneumonia will be referred to:

Fig, 1.

—

HlustratiiiR tin- t\'i)0 of hronchoinicuiiioiiia (lofinod as "iliscrecl."

Discreet. To denote by physical signs limited, well-defined

])atches of pneumonia, few in mnnber and of no great extension;

and the same by the roentgen ray (Fig. 1).
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Diffuse, (liviiig widely distributed signs, chiefly rales, liilateral,

with no large areas of consolidation, showing by the roentgen-ray

niunerous, widely distributed, small areas of consolidation or diffuse,

very small areas of consolidation closely resembling miliary tuber-

culosis (Fiii. 2).

Fi(i. 2.—^lUustratiiiy the type of broncliopneiiiuonia ilefincd :is "diffuse."

Confluent. vShowing by physical signs and roentgen-ray

shadows widely distributed lesions, usually bilateral, not sharply

defined, including on one side or both massi\'e areas of consoli-

dation (Fig. o).

Fio. 3.—Illustrating!; the tjpe of bronclioi>iiciinioiiia defined as " eonfliient."

The definitions are somewhat arbitrary. There was no sharp

dividing line between the types. That kind of case designated

"discreet" was clearly separable from the "confluent." But in an

endeavor to separate an intermediate group, the "diffuse," border-

line cases are encountered. In the two cases diagnosticated " diffuse"

which died, confluent lesions were demonstrated at autopsy.
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In contradistinction to all of these stands lobar pneumonia

(Fig. 4), with its clear-cut, anatomical limitations, both to jihysical

examination and the roentgen ray. And yet, even here, it is certauily

possible to have a mixed type of infection, Avith a genuine loljar

involvement and more or less of the bronchial type in other portions

of the lung. Such is believed to have been the real condition in Case

33 of the series, which, in its clinical course, gave very strongly the

impression of a frank, lo}>ar pneumonia, yet on physical examination

and roentgenologically has to be grouped as a confluent broncho-

Dueumonia.

Fig. 4.—^Illustrating lobar pneumonia.

h'ollowiiig is the descriptive postmortem })ath(.)logy leased on

the report of ])r, Jean Oliver, who performed the autopsies in these

cases as part of a series of 103).

The cases of lobar pneumonia dilfercd in no way from the text-

l>()()k description.

The few cases of acute; interstitial ])neiunonia (AlcCallum) and

of l)ronclu)i)neunionia of the text-book variety seen at auto])sy

included no cases of this series.

On the other hand the postmortem pathology corresponding to

the antemortem descriptive term "confluent" was nearly constant,

and has been called "hemorrhagic })ronchopn('umonia," "hemor-

rliagic neerotizhig bronchopneumonia," or "hemorrluigic pneu-

monitis." As this was the type found at postmortem in nearly all

the cases of our series, an abstract of the descri])ti(m is given as

follows:

In the newer lesions the prevailing picture was one of hitense

liyperemia and edema. Bloody fluid poured out of the s(X*tioned

lung, which was firm and doughy, especially ])osteriorly. At this

stage there was little or no true consolidation.

Later a process of consolidation is added. Even the consolidated

area is still very moist and indefinite. It runs in irregular bands

through the lung tissue, leaving edematous areas still containing
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air, the cut surface presenting a yeltowish-gray appearance, streaked

with the red or almost blaclv hemorrhage of the earlier stage.

Brownish-yellow pus now exudes from the lung tissue. There may
be isolated areas of sharper outline and firmer consistency, which
are really infarctions. Later still these isolated areas especially

tend to undergo necrosis or the formation of abscesses from 1 to

5 cm. in diameter.

The bronchi are filled with pus, the mucous membrane under-

going destruction. The trachea is not usually involved except for

hyperemia. The peribronchial lymph nodes are swollen, hemor-
rhagic or may contain abscesses.

The pleura is at first smooth and glistening, with more or less

hemorrhage. Following this an exudation of fibrin occurs and in

some cases a thin brownish-yellow pus develops.

Microscopically the infection is seen to originate cliiedy in the

smaller bronchi.

While the above description emphasizes the striking condition

of hyperemia and edema, it should not be forgotten that practically

all cases showed a considerable amount of consolidation or near-

consolidation, especially in the posterior portions of the lungs, that

could usually be detected clinically as areas of increased density.

The character of the lesion was liable to declare itself early.

Except for the more mtensive "diffuse" cases, already referred to

as borderline, there was little or no tendency of lesser lesions to

become transformed into the graver type. It is plain that on the

accuracy of this statement depends very largely the value of the

others. In its support are offered the consecutive physicid and
roentgen-ray examinations made in individual cases, especially the

radiographic evidence.

On the basis of physical exammations and in most cases roentgen

ray reports of the 67 cases were distributed as follows:

TABLE I

Bronchopneumonia

:

( 'ascs. Deaths.

Discreet L5

Diffuse 19 2

Confluent L") LI

Lobar pneumonia 12 1

Negative as to pneumonia 6

Total 67 10

There was a total of IG deaths, or 26 per cent, mortality, in the

pneumonia cases. Of the 16 deaths 13 were recognized clinically

as confluent ; 2 were regarded as diffuse, but were in reality confluent

by the time they came to autopsy at least. One was lobar pneu-

monia complicated by empyema and peritonitis. No discreet

case died. Thus it is seen it was the exception for any confluent

case to get well and the exception for any other type to die.
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Temperature, Pi lse and Respiration. Next to the deter-

mination of the confluent type of bronchopneumonia a rapid

respiratory rate (with cyanosis) in the presence of bronchopneu-

monia was a particularly ominous sign (Table 11). Taking as a

standard a respiratory rate of 40 or over, mamtained for two days

or more, 10 of the confluent cases had such a respiration, with 9

deaths. The 2 diffuse cases which died also I)reathed in this way.

Altogether there were 17 in this class, with only 5 recoveries, and

3 of the recoveries were patients Avith lobar pneumonia. The
respiratory rate did not, therefore, seem to have the same signifi-

cance in lobar pneumonia as it had in bronchopneumonia.
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Chill and Hemoptysis. Positive or negative record of chill was
made in 60 cases (Table IV). Twenty-eight cases had chill; 32
had not. The mortality in the former was 18 per cent. In the latter

23 per cent., a difference of no significance.

With regard to hemoptysis the record (Table V) showed 27
positive with 30 per cent, deaths, and 35 negative with a death-rate

of 11. .5 per cent. The difference here seems great enough to be
regarded, especially when it is noted that in the group not showing
hemoptysis none died except the confluent type. At the same time
either cyanosis, abdominal distention or jaundice was regarded a

graver sign than hemoptysis.
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Pneumococcus:
Type I . . . .

Tvpe III ....
Type IV ....
Tj^pes I and II .

Type II and hemolytic
streptococcus

Type IV and hemolytic
streptococcus

Type IV and non-hemo-
lytic streptococcus .

Type IV and undeter-

mined streptococcus .

Hemolytic streptococcus

Non-liemolytic strepto-

coccus

Xon-hemolytir strepto-

coccus and Bacillus

influeoziL' ....
I'lideterniincd streptococ-

cus and tubercle bacDli

Non-hemolytic streptococ-

cus and tubercle bacilli

Total

TABLE VII
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coccus hemolyticus nine times, whereas it had been found in the

sputum of only 2 of these 9 cases. It should be stated, however,
that in 3 of these 9 cases the sputum had not been examined.

Case No.

15

16

21

25

29

47

53

60

61

62

63

TABLE VIII

Sputum bacteriology.

Pneumococcus, Type IV; strep-

tococcus undetermined

Pneumococcus, Type IV

Pneumococcus, Type IV; hemo-
lji;ic streptococcus

Non-hemolytic streptococcus

Hemolytic streptococcus

Bacillus tuberculosis

Pneumococcus, Type IV

Pueumococcus, Types I and II

Pneumococcus, Type IV
Pneumococcus, Type IV

Pneumococcus, Type IV
Pneumococcus, Type IV

Lung bacteriology at autopsy.

Non-hemolytic streptococcus

.

Hemolytic streptococcus.

Hemolytic streptococcus.

Pneumococcus, Type IV;
hemolytic streptococcus.

Hemolytic streptococcus.

Non-hemolytic streptococcus

(same in antemortem blood)

.

Hemolytic streptococcus.

Hemol.vtic streptococcus (uude-
determined streptococcus in

antemortem pleural fluid).

Hemolytic streptococcus.

Hemolytic streptococcus.

Non-hemolytic streptococcus

;

Bacillus influenzae.

Hemolytic streptococcus.

Blood Cultures. Blood cultures were made in 51 cases, of

which only 3 were positive. Each of these gave a non-liemolytic

streptococcus. Two had been diagnosticated diffuse l)ronclio-

pneumonia and one lobar pneumonia. One of the so-called dift'use

cases (really confluent) died, the other and the case regarded as

lobar pneumonia got well. The blood cultures and sputum ran

truer to each other than did the postmortem lung bacteriology and
sputum. Of the three non-hemolji:ic streptococcic blood cultures

two had shoA\ii the same organism m the sputum, while in the third

the sputum was not examined. With so small a percentage of posi-

tive blood cultures manifestly this procedure was of no value in

prognosis. A larger number of positive results might have been

obtained if repeated attempts had been made in individual cases.

More than one culture was made in only a few cases.

Blood Counts. Blood counts were made in 62 cases (Table IX).

A count imder 10,000 was obtained in 45 cases, with 12 deaths,

(27 per cent.), and a comit above normal in 17 cases with 3 deaths

(18 per cent.). A leukocytosis did not point to recovery when it

occurred in the confluent t\'pe and a low or normal count was not

often of bad prognostic import in other tj^jes.

Blood-pressures. Blood-pressures were recorded in 55 cases

(Chart II), On the basis of a single reading taken at the height of

illness the systolic pressure was slightly higher m the fatal cases
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than in the non-fatal, the systolic relatively higher than the diastolic,

giving a slightly wider pulse-pressure in the fatal cases, an average

TABLE IX

Disc. Diff.

Under oOOO:

Fatal

Non-fatal .... 2 .'5

5000 to 10,000:

Fatal 2

Non-fatal .... 10 9
10,000 to 15,000:

Fatal

Non-fatal .... 2

Over 15,000:

Fatal

Non-fatal ....;! 1

Total 15 17

Conf. Total.

12

11

Mill FJATA,. DISCREET DIFFUSE LOBAh neg.
AVERAOE X 1 r 1 1 1
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of 47 as against 40 to 43 in the different types of non-fatal cases.

There was less uniformity in the readings of the fatal gronp. There

were no differences of value hi prognosis. In general the averages

were slightly lower than normal for men between the ages of twenty-

one and thirty-one years.

In S non-fatal cases in which subsequent readings were recorded

during convalescence there was an average systolic gain of twelve

points, and an average diastolic gain of fifteen points. In 4 fatal

cases in which subsequent readings were recorded before death

they also showed an average gain of seven points systolic and
nineteen points diastolic. No explanation of this unexpected

finding is attempted.

TABLE X

Fatal. Non-fatal.

Empyemii and memngi.smu.s in bronchopneumonia Case 26

Empj'ema in bronchopneumonia and pulmonaiy
tuberculosis "23 Case 29

Empyema and peritonitis in lobar pneumonia .
" hO

Empyema in lobar pneumonia "50 "6
Primary diarrhea and gross urinary findings . .

"44
Septicemia (non-hemolytic streptococcus) " 15 Cases 18, 21

Membranous tonsillitis, purulent conjunctisiiis

and ulcerated foreskin . . Case 1

Follicular tonsillitis . .
"10

Otitis media "12
Primary dysentery "13
Abscess cellular tissue of back . .

" C2

Ischiorectal abscess . .
"33

Syphilis "22
Recrudescence . .

"45

Complications. The most frequent complications were empy-
ema and pulmonary tuberculosis (Table X). In 2 cases only was
the complication believed to be an important factor in the fatal

termination, 1 of bronchopneumonia complicated by pulmonary

tuberculosis and empyema, and 1 of lobar pneumonia, with a late

complicating empyema and peritonitis. Subcutaneous emphysema
was seen four or five times in the cases admitted to the hospital

during the period under discussion, but did not occur in the series

here included. Unusually gross urinary findings were reported in

one case only of the series. This case died, but the kidneys were

reported not grossly diseased at autopsy.

In the matter of race no differences in mortality were noticeable

between w^hite and colored troops. Deaths were about proportionate

to incidence in the two races. The patients were all males, and age

does not enter as a factor, as the men were all between the ages of

twenty-one and thirty-one years.

It would be natural to inquire whether treatment did not play a

part in the prognosis of these cases. Conditions of exposure and

bodily exertion prior to entrance into a Base Hospital; distance of

transportation and similar factors were, no doubt, highly significant.
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After r(\ic']iiii^ the Base Hospital, from whicli tlie patient need not

be evacuated until liis condition warranted, the treatment <'arried

out was essentially the same in all cases, })eing almost entirely

symptomatic except for operations for empyema.
Si::mmary. It is desii'ed to emphasize certain simple bedside

standards of prognosis because the other data seem to be less signifi-

cant as to the outcome in a given case.

The fatal type of pneumonia occurrmg in this series as seen at

autopsy was that to which the name hemorrhagic bronchopneumonia
or hemorrhagic pneumonitis has been applied.

This type could usually be recognized clinically as a confluent

l)ronchopneumonia, bilateral, with evidence of considerable con-

solidation, yet the consolidation not of a frank lobar type. It was
usually characterized l)y a respiratory rate of forty or over for a

period of two days or more, and this rate was rarely seen in broncho-

pneumonia of other grades. Cyanosis was usually proportionate to

the respiratory rate.

In lobar pneumonia a rapid respiratory rate was not so significant.

The roentgen ray was of great assistance in locating and definmg

small areas of pneumonia, in determining the presence or absence

of fluid and other complications, but it was usually not essential

to the diagnosis of the confluent type.

In conclusion, the data presented may be summarized in a very

sinii)le statement. Havmg recognized the existence of a l)ronchial

type of pneumonia as distinguished from a lobar type, the question

of prognosis seemed to be largely a matter of the density and extent

of the ])ulmonary lesions.

My tlianks are due Dr. Fred IM. Hodges for the roentgen-ray

studies and Dr. K. Guy no])khis for the clinical laboratory data.'

THE TREATMENT OF ACUTE GONORRHEA IN FEMALES.

By Frank Benton Block, M.D., F.A.C.S.,

PHILADELPHIA, FA.

(From the Deij^rtmeiit of Ciynecology, University of PoiiiLsylvaiiia School of

Medicine.)

In the very beginning of this paper it is my desire to state that

I have no new method of treatment to ofter, 1 have not di.scovered

a " sure cure" for gonorrhea and I have no criticism to make of the

main- methods of treatment now in vogue. However, a close rela-

tioiishij) with undergraduate medical students for several years has

' The detailed clinical data and abstracts of the physical, roentgen-ray and post-

mortem findings of the cases forming the basis of this report were submitted for

ixihlication, Ixit have been omitted because of lack of space.

—

Ed.
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brought, to my attention that there is something larking in the

present teachings on the subject of acute gonorrhea, and as nearly

as 1 can detemiine the lacking element is the failure on the part of

medical schools and medical authors to tell the student exactly what
to do and to show him how to do it. The student attends lectures

and clinics by the score, but almost invariably the subjects con-

sidered are operative conditions and technic, and it is only in very

rare instances that much time is spent in discussing local treatment.

E\cn more important is the very small o])portunity that is ])rescnted

to the average student to see how local treatments are a])])lied and

to actually apply them himself. It has often been truthfully stated

by students that they graduate from medical schools prepared to

perform a liysterectomy while they do" not know how to insert ji

speculmn into the vagina. 'J'hey add little to their knowledge, as a

rule, during their service as interns, and, as a result, when they take

up active practise they are very poorly qualified to treat the so-called

non-operative gynecological cases. An attempt has been made to

overcome this state of affairs in the gynecological department of

the University of Pennsylvania ^Medical School by giving the

students practical work in the dispensars- for a period of ten weeks.

The course has been greatly appreciated by practically all of the

students who have taken it, but in order to make it a real benefit it

has been necessary- to limit the classes to a few men at a time, so

that only about 10 per cent, of the students have an opportunity of

taking the course.

To the student or practitioner who consults such an excellent

monograph as that of Xorris^ there will be ample opportunity to

obtain a complete resinnf of all that we know about the treatment of

gonorrhea, and one or two of the more recent text-books contain

excellent articles on this subject; but the general tendency of authors

has been to lightly skip over the acute stage of the disease and then

dilate upon the chronic stage and its complications. This appears

especially ludicrous in view of the fact that careful observation and

treatment during the acute stage may frequently prevent the rav-

ages of pelvic inflammatory disease. At this point I should like to

mention the wrong impression that is held by the average practi-

tioner, due, no doubt, to erroneous instruction during student days,

namely, that gonorrhea in the female is an incurable disease. In

large measure this view is probably the result of Xoeggerath's

dictum, "Once infected, always infected," but such a statement

does not hold good so long as the infecting organism has not passed

into the uterine canal above the internal os. It is a common experi-

ence for the gynecologist to cure cases of acute endocervicitis, and

yet the physician in general practice is always skeptical about sucJi

a report. The object of this jx-iper, therefore, is to encourage more

> Gonorrhea in Women, Philadelphia and Eoiidon, 191.3.
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extensive instruction in tlie treatment ot" aenle f^^onorrhea in the

female, so that the j)r;ietitiouer may undertake the treatment of

these cases with a cheerful optimism as to the outcome, even though

he may not be successful in all cases. In describing the metliod

of treatment that has gi\'en me the most satisfaction, I shall divide

the subject into acute urethritis and acute endocer\icitis, since these

are the most common types of infection. Acute inflammation of the

\ulvovaginal glands will not be considerefl, as it is freely admitted

that it is my belief that we are unable to cure this condition without

extirpating the glands, and any cases of non-operative cure that have

occurred are, to my mind, not the result of any special line of treat-

ment.

Acute Urethritls. Ac^ite urethritis, which is usualh' the first

stage of acute gonorrhea, is best treated by absolute rest and no

local treatment during the period of the acute purulent discharge.

The average patient who suffers from this condition, however,

cannot or will not remain in bed, so that we are obliged to treat

them as ambulatory cases. At the dispensary of the University

Hospital we giNe these patients two prescriptions, one for santal oil,

which is taken in 10-minim doses, three times daily, and the other

prescription is for a urinary sedative containing o-minims of tinc-

ture of hyoscyamus and 10 grains of sodium bromide to 1 dram of

tile liquor of ])otassium citrate, which is taken every three hours.

The ])atient is instructed to drink water freely and return in a week,

at which time, if the acute inHannnation persists, the treatment is

continued in the same manner. Tn the course of two or three weeks

most cases will show a marked imjjrovement, as evidenced by the

freedom from sym])toTns and the diminution or the disappearance

of the urethral discharge. It is at this time and not until then that

local treatment is instituted, and when the treatment is begun, the

j)atient must be warned that freedom from s\Tnptoms does not

mean freedom from disease, as there is a great temjjtation for the

j)atient to discontinue treatment. We have tried many agents in

the local treatment of urethritis, l)ut have come back to the use of

silver ])re])arations, using either a 1.") ])t>r cent, solution of silver

nucleinate or a ") ]ier cent, solution of silver nitrate, which is a])])lied

to the entire length of the urethra l)y means of a small cotton swab

on a nasal a))i)licat()r. A word or two regarding details may not be

amiss at this point, since close observance of the finer points in

technic will determine the efficacy of the treatment.

TJie patient should urinate just before the treatment and then the

urethra should be well dried by gently passing a dry wisp of cotton on

an a])plicator into the urethra. This drying is important, because

the ])ower of any gonococcidal agent is enonnously enlianced by

previous drying of the ])arts. The medicament is then absorbed

on another cotton swab and the entire urethra is painted by means of

a slow si)iral movement of the api)licator, which is continued until
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the l)ladder is reached. The apj)Hcat()r is then witlulrawii by the

same spiral motion, in the same direction, so that the cotton is being

tightened on the apphcator instead of being loosened. Failure to

observe this small point may result in the unpleasant accident of

having the cotton caught by the internal sjjhincter and retained in

the bladder. Although this is disconcerting to the physician it

need cause no alarm, as the jjatient will not be a^\are of its ])resence,

and, moreover, she will ])ass it at a suijsequent urinatioiL These

treatments are given every two or three days until imj^rovement

in the local condition is noticed, and then the frequency of the

treatments is gradually reduced luitil all signs liave disappeared.

At this time smears should be taken, and after three successi^e nega-

tive smears have been o!)tained a cure may be assumed.

Acute Exdocervkttis. In considering the treatment of gonor-

rheal endocervicitis we should not expect quite as rapid im]jrove-

ment as can be obtained in the treatment of urethritis; nevertheless,

by conscientious and continued treatment we shall be rewarded by

results far above the exjjectations of the average practitioner. As

soon as we have detennined the })resence of a gonorrheal discharge

from the cervix, we order hot douches of 1 to 8000 ])otassium per-

manganate solution to be taken four or fi\"e times daily. AYe have

found this solution to have the best cleansing effect in these cases,

and if ordinary care is used, many of the objectionable features of

permanganate can be obviated. AVe order it for our patients in the

form of 1-grain tablets, which are dissolved just before use. As

soon as the discharge is well under control, which ordinarily occurs

in about two weeks, we begin to give the patient local treatments

to the cer^ical canal. In a])plyiug any medicated solution to the

cer\ical canal one of the most important points that nuist l)e

observed is that the canal should be thoroughly cleansed and

dried in order that the medication may con:ie into actual contact with

the iiifectiug organisms ^^hich lie in the cervical glands. It is

utterly impossible for any drug to acconi])lish this in the presence

of a thick discharge, or even the usual cervical plug of mucus, which

ett'ectively protects the underlying organisms from the action of any

antise])tic. Therefore, in order to get the best results, it has l)een

our ])ractice to ex])ose the cervix by means of a l)ivalve speculum,

wipe away the major ]jortion of the discharge and then thoroughly

s])ray the cervix with an alkaline solution, in order to dissolve

the mucus. The cervix is again dried and then an a])})licat()r soaked

in an alkaline solution (lic|uor antisepticus alkalinus) is passed

into the canal as far as the internal os and moved to and fro, after

which a dry cotton swab is passed into the canal and the thin dis-

charge remo^•ed. This process is repeated scA'eral times until all

of the mucus is ^emo^ed and the canal is left clean and dry. We
are then ready to apply our medication, which may be any one of the

usual gonococcides. Our own preference is for a 10 or 12.5 per cent,

solution of silver nitrate, which is vigorously applied to the canal
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as far as tlie internal os, and immediately afterward tincture of

iodin is similarly applied. These two drugs fonn a fresh silver

iodide in the cervical canal, as can be seen by the characteristic

yellow color that is produced. Not infrequently the patient will

complain of some lower abdominal cramps as soon as the tincture of

iodin is applied. This is merely a uterine colic, due to the stimula-

tion of the muscle produced by the iodin fumes, and need cause no
alarm, as it will disappear in a minute or two. Following this appli-

cation the cervix and cid-de-sac are thoroughly dried and the

speculum withdrawn. Only in very exceptional cases is a tampon
inserted.

The patient continues her douches at home and reports to tlie

office for treatment two or three times a week for the first tliree

weeks, after which time the condition is usually so improved that

douches can be discontinued and the inter^'al between treatments

can be lengtliened. When the discharge has lost all of its purulent

character and has become scanty, smears should be taken, and after

three negative smears, one of which should be taken just after a

menstrual period, the patient may be discharged.

Such is the technic that has given us more than satisfactory

results, but it is only by a careful obserxance of details that results

will be obtained, and at times the successful execution of a treat-

ment is a trying ordeal for the physician. Any practitioner who
Avould undertake to treat these cases should bear in mind two impor-

tant points: In the first place, any particular treatment takes time,

especially in the beginning of the disease, when the discharge is

profuse and it is practically impossible to follow this technic closely

in less time than fifteen minutes, which is more time than many
practitioners are accustomed to spend upon these cases. In the

second place the treatment should be as free from pain as possible,

because if the patient is not comfortable she will not remain quiet

upon the table, it will be impossible to get good exposure of tlic

parts, and without good exposure the treatment cannot be properly

administered. This point is also of special importance in the begin-

ning of the disease, when the vulva is so tender as a result of the

irritating discharge that the slightest pressure causes pain, while the

insertion of a speculum seems to be out of the question. In these

cases T do not hesitate to use a local anesthetic, which is ap{)lied on

a pledget of cotton to the vaginal outlet. IW this means, together

with a little encouragement to the })atieut, I have never had to

abandon a treatment on account of pain; indeed, I have been suc-

cessful in introducing a speculum in several cases after futile as well

as painful attempts ha\"e been made by colleagues.

As was stated in the beginning of this paper, nothing new is pre-

sented in the field of therapeusis, but if tlie practitioner will follow

the technic above outlined and follow it in detail, I feel sure tliat he

will be rewarded by results that will change his opinion relative to

the gloomy prognosis of this disease.
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A STUDY OF SUGAR MOBILIZATION BASED UPON 228

HUMAN CASES. 1

By G. L. Rohdenburg, M.D., A. Bernhakd, B.S.,

AND

Otto Krehbiel, M.D.,
NEW YORK.

(From the Laboratorj- of the Lenox Hill Hospital, Xew York City.)

The advent of microchemical methods in blood chemistry has
opened many new fields for investigation, one of these being the

metabolism of sugar. Our present knowledge of sugar metaboh'sm,
based solely upon chemical examination of the blood, may be sum-
marized in a brief statement: The normal sugar content of the

blood varies between 60 and 120 mg. per 100 c.c.,- and when the

concentration of blood sugar rises above 180 mg. per 100 c.c. then
sugar usually appears in the urine.^

Jacobsen,^ who determined the amount of blood sugar present

before and at different periods after the administration of relatively

large amounts of glucose, found that after the administration of

glucose there was a sharp rise in the percentage of blood sugar, which
attained its maximum in about one hour and then slowly receded,

returning to normal within two hours after the ingestion of the sugar.

Other investigators,-^ by employing slight modifications of Jacobsen's

method, have arrived at similar conclusions.

The results of these investigations of sugar tolerance, as they arc

called, have usually been presented in the form of a curve. These
curves have been plotted for varying time intervals; thus, some
observers, have examined the blood every fifteen minutes, while

others, in order to determine the duration of the reaction, have
continued observation for four, five and six hours.

In the present investigation, metabolism of sugar has been viewed
as a functional test and not as a stud}' of metabolism. This attitude

having been adopted, rigid standards must be laid down for the

technic of the test itself and for the manner in which the resulting

' The clinical observations recorded in this paper were made in greater part at

the Lenox Hill Hospital and the Lincoln Hospital. Through the courtesj- of Drs.
.Semken, .Jessup, Fitch and Grant, forty-six cases were examined by them in the
wards and in the laboratory of the Xew York Skin and Cancer Hospital. Their
results were kindly given us for inclusion in this paper. We beg to express our
thanks and appreciation to them and to those others who have so generously provided
us with clinical material.

2 Williams and Humphreys: Arch. Int. Med., 1919, xxiii, 5.37.

3 Hamman and Hirschman: Arch. Int. Med., 1917, xx, 761.
* Biochem. Ztschr., 1913, Ivi, 471.

' Hopkins: Am. JorR. Med. Sc, 191.5, cxlix, 2.54. Taylor and Hutton, Jr.: Biol.

Chem., 1916, xxv, 173. Janney and Isaacson: Arch. Int. Med., 191S, xxii, 160.
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data are ])resented. A functional test presupposes that under the

influeiice of a given definite stimuhis the organism in a definite

time period reacts in a definite manner. All extrinsic conditions

must be constant, so that all variations can definitely be ascribed

to differences in the individual.

The technic of the test as applied to patients in the wards of the

various hospitals was as follows: After an all-night fast the indi-

vidual was given 100 gm. of anhydrous glucose dissolved in ;>00 c.c.

of weak tea. Both blood and urinary specimens were obtained just

before giving the glucose and again 45 and 120 minutes thereafter.

The chemical examinations of the blood were made after the ]\Ieyers-

Bailey'' modification of the Lewis-Benedict' method. The urinax-y

specimens were examined according to the quantitative method

described by Benedict.

We are aware that curves constructed on sugar values ol)tained

at different time intervals than those chosen, would more accurately

establish the point of maximum sugar concentration in the blood

and that our method of glucose administration may be open to

dispute. However, the point of maximum sugar concentration is not

of importance from (hu- standpoint, and varying the amount of

glucose given according to the body weight (method of Janney and

Isaacson), alters the burden placed on the organism. Variations of

this character are not made in other functional tests. Thus with

phenolsulphonephthalein the amount of dye injected is not changed

to conform to the age, weight or other condition of the inrlividual

to be tested.

'[""he investigations recorded in the succeeding paragraphs were

l)romi)ted by the results recorded in another publication.'* It was

distinctly stated in that report that it was a preliminary one and it

was emphasized that no definite conclusions were drawn. Our

results as incorporated in that article, using the time intervals as

given in this paper, seemed to indicate, on the basis of the material

aNuilable, that there was a type of reaction peculiar to cancer.

The data collected as a result of the examinations recorded here

will be considered under two heads: {a) statistical, and {J>) patho-

logical condition present.

l\)llowing the method outlined, three dilVcrcnt types of reaction

were encountered. The three types closely follow those described

l)y McCasky." In the ty})e arbitrarily termed 1 the blood sugar

at the 45 minute interval rises above the zero hour figure, and at the

120 minute interval is as high as or higher than at the 45 minute

interval. In the type classed as 2 the rise at the 45 minute interval

occurs as in type 1, but at the 120 minute interval the amount of

6 Jour. Biol. Chem., 1916, xxiv, 147.

' Iliid., 191.5, XX, ()1.

» Rolideiihurg, Boriihard and Krchl)icl: Jour. Am. Med. Assn., 1919, Ixxii, 1.52S.

» Jour. Am. Med. Assn., 1919, Ixxiii, 245.
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blood sugar lias fallen iiioir or k-ss conipletely lo thr original figiirt*.

Ill the last typo callod 'A the initial sugar concentration is higher than

or the same as that at 45 minutes, and the 120 minute inter^•al

shows a return to the original figures more or less complete, some-
times even going much higher.

If the pathological condition be completely disregarded and the

cases be grouped solely according to the type of reaction found some
interesting facts are demonstrable. The first 160 cases examined
have been considered purely from this standpoint.

Indicates number of cases showint; susar in urine at this time interval.

The three types were represented (Table I) in the following pro-

portions: type 1, 39 per cent.; type 2, 55 per cent.; type 3, per

cent. If each type in turn be considered from the standpoint of

sugar elimination in the urine it will be noted that 50 per cent, of

type 1 showed sugar at some period during the t^^st as compared
with 47 per cent, of type 2 and none of type 'A. If each type be

divided according to the excretion of sugar in the urine and the

average concentration of blood sugar be compared in those excreting

sugar and those not, it will be noted that the elimination of sugar
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;ij)])Mr()itly hears hut a slight relation to the concentration in the

hloofl. Thus in type 1 in those showing sugar in the urine the

average concentration of blood sugar at the A'arious time periods

was 170, 20!), 220 mg., while in the same group those not showing

sugar in the urine had as averages for the same periods 15;'), 202,

292 mg. In tj^pe 2 the figures for those showing sugar in the

urine were 212, 188, 186 mg., while those showing no sugar had

as averages 126, 178, 139 mg. Type 3 showed no sugar in t)ie urine.

In type 1, therefore, the average sugar concentration at the end

of 120 minutes was higher in those showing no sugar in the urine

than in those showing sugar, and this average was higher than

the commonly accepted concentration of a normal renal threshold

(180 mg.). Type 2, on the other hand, the figures for the zero hour

being disregarded, since but one case showed sugar at that period,

follows the commonly accepted standard. There is evidently some

factor other than the mere concentration of sugar in the blood

stream, which is responsible for the glycosm"ia.

The criticism may perhaps be made that because of the time

intervals chosen the point of maximum sugar concentration in the

blood was not ascertained; hence our deductions are faulty. If this

criticism be true it applies with equal force to ail groups and it

does not explain wliy with one group of type 1 sugar should appear

in the urine, with a concentration in the blood stream averaging

62 mg., less than in another group of the same type which did not

excrete sugar.

The wide variation between maximum and minimum in any

given group at any time interval would indicate that the actual

determination of a point of maxinunn sugar concentration can have

but little value in the diagnosis of jjathological conditions, whatever

may be its value from a metabolic standpoint. Varied as were the

pathological conditions considered in our experiments it is interest-

ing to note that in many of them the figures for the zero hour were

distinctly higher than those currently accepted as normal.

An analysis correlated with the diagnosis of the patients examined

is fully as interesting as the purely statistical review just made. In

228 cases reported here the diagnosis of all but 13 lias either been

confirmed by the pathological report (culture, section, or autopsy)

or l)y the subsequent course of the case. The various pathological

conditions encountered have been grouped, the reactions classified

and the average figures given in Table 11, while in Table III the

data for each case are given individually.

In nephritis our results in agreement with those recorded by others

show an initial hyperglycemia, with 75 per cent, of the cases giving

a type 2 reaction.

In the two conditions ])athologically classed as granulomata,

in which the exciting cause is known tuberculosis and syphilis

—

an initial hyixM-glycemia is not present, and while 00 per cent, of the
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tuberculous cases show type 1 reactirm, 72 per cent. oF {lie s\ philitics

showed type 2. It is interesti)ig to note that though the concentra-

tion of blood sugar was lower in tuberculosis than in syphilis, never-

theless a larger percentage of tuberculous cases excreted sugar.

If concentration of the blood sugar were the only factor concerned

in the excretion of sugar then the reverse should have occurred.

TABLE II.

Pathological
condition.

No. of
cases.

Mg. sugar per 100 c.c.

blood.

hr. 45 min. 120 min,

Nephritis

Tuberculosis

Syphilis

Diabetes
Thrombo-angiitis obliterans .

Pregnancy
Chorea
Exophthalmic goitre

Simple goitre

Pyogenic infections

Degenerative conditions .

Benign tumors
Epithelioma
Carcinoma, stomach
Carcinoma, intestines .

Carcinoma, breast ....
Carcinoma, genital organs.

Malignant tumors not classified

Nephritis
Tuberculosis ....
Syphilis

Diabetes
Thrombo-angiitis oliliteraiis

Pregnancy
Chorea
Exophthalmic goitre

Pyogenic infections

Degenerative conditions .

Benign tumors ....
Epithelioma ....
Carcinoma, stomach
Carcinoma, intestines .

Carcinoma, breast .

Carcinoma, genital organs.

Malignant tumors not classified

Tuberculosis
Thrombo-angiitis obliterans .

Benign tumors
Carcinoma, stomach
Carcinoma, breast ....
Malignant tumors not classified

2

1

3

2

4

17

11

4

4

1

10

6

3

5

5

34

1

2

2

7

2

6

13

G

4

170

97

77

139

114

141

129

123

86

119

96
136

106

HI
105

95
110

111

131

91

97
162

119

126

121

105

101

97

113

95
102

137

233
156

178

310
184

169

177

211

204
165

163

204
158

191

172

183

250
192

217
188

177

319
191

204

240
122

174

160

202
174

220
233

Per cent.
showing
sugar in
urine.

Per cent.
of total

number in
this group.

Ill
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TABLE III.
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TABLE III

—

continued.

Case
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TABLE III

—

contiimed.

Case
1

No.



ROHDENBTJRG, BERNHARD, KREHBIEL: SUGAR MOBILIZATION 5S5

TABLE III

—

co7itinued.
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The (liahetics cxaniiiied showed, as was to be expected, an initial

hyperglycemia, with 60 per cent, of the cases giving a type 2 curve.

In the cases of thrombo-angiitis the initial figures were practically

normal and the type of reaction in "o per cent, of the cases was
that of type 2.

In pregnancy there is also an initial hyperglycemia, and (3() per

cent of the cases gave a type 1 reaction. Pyogenic infections gave
70 per cent, type 2 reaction.

In degenerati\-e tissue conditions, such as cirrhosis of the liver,

myocarditis, etc., one case was observed with a blood sugar concen-

tration of 239 mg. without urinary leakage.

As we have stated before, our original paper liad to do with the

reaction in cases of cancer. Our present report necessitates a very

considerable modification of our previous statements. In that

paper we considered what we have since termed type 1 to be a

possibly specific reaction in cancer.

In our series of benign tumors we have found 31 per cent, to give

type 1 reaction as compared with 5(3 per cent, of cpitheliomata, 01 per

cent, of gastric carcinomata, '0 per cent, of intestinal carcinomata,

30 per cent, of breast carcinomata, 20 per cent, of genital organ

carcinomata and (ib per cent, of other non-grouped malignant

tumors. The actual number of cases is given in Table III. Initial

hyperglycemia occurs in some instances, but is not constant. The
fact that so high a percentage of type 1 reaction occurred with cpi-

theliomata not showing cachexia renders untenable the theory that

the high percentage given by gastric carcinomata is due to cachexia

and the demand of the tissues for sugar.

Conclusions. It is evident, from the data here presented, that

the organism may respond in one of three ways after the ingestion

of 100 gm. of glucose. Neither of these three reaction types can be

considered as diagnostic of any given pathological condition, though,

in general, conditions associated with increased growth energy show
a higher percentage of type 1 reaction. There is no fixed type of

reaction even in metabolic distur})ances, absolutely similar curves

being found in conditions as widely difi'ercnt as diabetes, tuber-

culosis, epithelioma and i)regnancy. Many diseased conditions are

accom])anied 1)\' hyi)erglycemia. The concentration of blood sugar

is not tlic sole Factor conccrncMJ in the dcvc^lopment of glycosuria.

THE GERMlCroAL VALUE OF POTASSIUM MERCURIC IODIDE.

Hy 1)()U(;las Mackahi.ax, M.D.,

Since the second year of the war the subject of antisepsis has

acquired a new interest and need has arisen to refresh and revise
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our knowledge of the relati\e iiieritis and faults of various <(enni(ides.

In former times personal jireferences, leased largel>' on em])iricism,

led to the choice of this or that chemical substance for the i)urj)ose

of disinfecting operative sites and wounds. Oftentimes certain

collateral qualities of the gemiicides, such as solubility, reinited lack

of toxicity and so forth, rather than their actual killing power on

bacteria under surgical conditions, were emphasized.

Any comparison of germicides should be based (1) on their bac-

tericidal efficiency and (2) on their physical and chemical properties.

For some time past the writer, realizing the disadvantages of many
of the germicides in general use, has cknoted himself to the study of

potassiimi mercuric iodide.

Pearlier experiments already reported^ have demonstrated se\eral

marked advantages of this substance over other iodin and mercury

salts in addition to its value in the treatment of infectious condi-

tions,- ^ *. Watson^ and ITinnian'' obtained fresh evidence of its

high germicidal potency, while Kosenberger," working with an

analogous compound, confirmed the efficiency of this ty])e of mercury

salt.

Potassium mercuric iodide is a distinct chemical entity, fonned

\)\ the direct combination of two molecules of potassium iodide

with one molecule of mercuric iodide, and has the formula K2Hgl4
or HgIo2KI. For this reaction, and also in order that the subse-

quent conversion of this double salt into the red iodide of mercury

may be prevented, an excess of potassium iodide is necessary. In

the crystalline state the salt is deliquescent, and upon taking up

water, readily deposits the red mercuric iodide. It may, however,

be obtained in tablet form, in which the two salts (mercin*ic iodide

and potassium iodide) are l)ound by an inert soluble excipient and

readily yield clear, stable solutions of the double salt. 'J'his is by

far the most comenient form in which to obtain and employ this

substance.

Before considering the high germicidal potency of i)()tassiuni

mercuric iodide foiu- distinctive and Miluable features making for

its superiority o\'er other salts of mercury and iodin may well l)c

considered.

1 Macfarlan, Douglas: Notes in the Study of Potassium Merfuiic Iodi(k', Jour.

Am. Med. Assn., .January 3, 1914, Ixii, 17-19.

- Macfarlan, Douglas: Still Another Suggestion for Atrophic Rhinitis; the Double
Iodide of Mercurj- and Potassium, .Jour. Ophthl., Otol. and Laryng., October, 19 13,

vol. xix.

' Macfarlan, Douglas: A Rationale of a New Treatment for the Acute Frontal

Sinusitis, .Jour. Ophth., Otol. and Laryng., September, 1915, vol. xxi.

* Macfarlan, Douglas: A Consideration of Pyorrhea and the Rationale of a New
Remedy, -svith Case Reports, Jour. Ophth., Otol. and Laryng., November, 1916,

vol. xxii.

' An Improved Substitute for Iodized Catgut Sutures, Surg., Gyncc. and Obst.,

Januarj-, 1916, xxii, 114-11.5.

* Urinary .Vntiseptics, .Jour. Am. Med. Assn., November 20, 1915, Ixv, 1769.

' On Lithio jMereuric Iodide, Am. Med., June 25, 1904, vii, 1021.
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1. Solubility. It is readily soluble in Ixjth water and alcohol as

well as in acetone.

2. Toxicity. As compared with the most prominent metallic

germicide—mercm-ic chloride-—it is far less toxic, and, in dilutions

effecti^'e for gennicidal use, the factor of safety renders it compara-

tively harmless for irrigations of mucous membranes or for any
pm"pose in which there is a likelihood of its being swallowed. Even
a 1 per cent, solution may be taken internally in doses of six to eight

drops without producing gastric irritability, while one would have

to swallow about 30 c.c. of the 1 to 1000 solution or 300 c.c. of the

1 to 10,000 solution to obtain the maximum medicinal dose.

3. Lack oj Irritation. One-half of 1 per cent, solutions are slightly

irritating to the mucous membranes, causing a burning sensation

with the stimulation of a water>' secretion. Solutions of these

strengths have little or no irritating effect on the skin when applied

for twenty-four hours by a wet pack or compress, while dilutions of

1 to 1000 or more cause none of the disagreeable effects upon the

hands produced by similar solutions of bichloride of mercury.

4. Non-precipitation of Frotnns. Contrary to the action of other

metallic germicides in the presence of proteins, potassium mercuric

iodide fails to precipitate these substances. Experiments by the

author have shown that so soluble is this salt in protein solutions

that human blood serum readily dissolves 100 per cent, of potassiimi

mercuric iodide without any appreciable coagulation or precipita-

tion of the serum albumin or globulins. This lack of affinity for

serum proteins is an important factor in those cases in which it is

desired to achieve potent germicidal action in the presence of blood,

pus or other tissues. That the germicidal action of the double salt,

unlike other antiseptics and germicides, is only slightly diminished

by the presence of organic matter will be shown in Table MI.
Germicidal Action. Potassium mercuric iodide has long been

known as a ])otent germicide, exerting not only an antiseptic but a

true killing power in high dilutions. In the well-known table of

Park^ the red iodide of mercury, the active component of the double

salt, stands at the head of the list for potency. Earlier experiments

by the author, reported in 19.14,' showed that potassium mercuric

iodide in a dilution of 1 to 80,000 killed such organisms as Bacillus

typhosus. Staphylococcus aureus, Bacillus bulgaricus, Bacillus

acidi lactici and a yeast after a twenty-four-hoiu' exposure, while

Watson,'' comparing the action of the double iodide with that of

iodin solutions, found that the former was far superior in its killing

action on Staphylococci, Bacillus coli and even the sporulatiiig

Bacillus subtilis.

With a view to gaining additional and more exact information

concerning the germicidal action of potassium mercuric iodi<le the

* Pathogenic Microorganisms, 6th cd., Philadelphia, Lea <$: F'ebiger, 1917, p. 668,
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author, with the assistance of Dean, has carried out the f()l!()\viii<j;

experiments

:

1. Tcchnic. A series of tubes containing the water solutions of

potassium mercuric iodide of varying concentrations were inoculated

with 0.1 c.c. of actively growing broth cultiu-es of (1) vStaphylococcus

albus, (2) Bacillus coli communis and (3) Bacillus subtilis (contain-

ing free spores). At the end of the indicated exposures a 2 mm.
loopful of the mixture was transferred to nutrient broth and the

tubes incubated at 37.5°. Growth was further controlled by

plating these incubated broth cultiu'es.

2. iksulis:

TABLE L—.STAPHYLOCOCCUS ALBU.S.

Dihilidii:

1-5000 X
1-4000
1-3000
1-2000
1-1000
1-500
1-100
Broth control X
X = Growth.
O = No growth

Time ol
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TABLE IV.—BACILLUS COLI COMMUNIS (CONTINUED),

Dilution:
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efficiency. The fa(>t tliat a piis-])nt(luciiiti i)rfiaiiisin such as the

Staphylococcus is killed in five minutes by a 1 to oOOO solution

shows that this double iodide may be effectively used in dilutions

which are incapable of producing irritation to the most sensitive

tissues or of causing poisoning under the usual therapeutic condi-

tions. In Tal)les V and VI the rapid action of 1 to 100 and even

to 500 solutions on a sporulating culture of Bacillus subtilis may be

taken as an indication of the action of this double salt on pathogenic

sporulating l)acilli such as the organisms of tetanus, anthrax, gas

gangrene and malignant edema.

In order to determine to what extent the presence f»f organic

matter, serum proteins especially, might interfere with or diminish

the bactericidal action of potassium mercuric iodide, the following

experiment was carried out:

I. Technic. To tubes containing 2 c.c. of the different dilutions

of the germicide was added sufficient human serum to gi^•e an

actual coagulable protein content of 0.5 per cent, (determined by

gravimetric method). The solution remained perfectly clear,

but solidified on boiling. The tubes were allowed to stand twenty-

four hours to allow any possible reaction between the double iodide

and the albumin to take place. The tubes were then inoculated

with 0.1 c.c. of an actively growing broth culture of Staphylococcus

albus freshly isolated from a human infection. After the stated

period of exposure, subcultures, using one 2 mm. loopful, were made
in liquefied nutrient agar at 40° and then plated. After incubation

the plates showed either no growth or a heavy growth, except inilie

cases of the twehe-hour exposiu'e, where the colonies were few.

IT. ResuJis.

TABLE VII.
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hut this diminution is relati\ely sliglit when cunqjared with

McClintic's reports^ on the germicidal powers of phenol and some
commercial disinfectants in the presence of organic matter.

Discussion. The experiments submitted show that potassium

mercuric iodide is a powerful germicide exhibiting marked bac-

tericidal efficiency in high dilutions. Organic matter diminishes

its ])otency to a relatively slight degree. These facts, taken in

consideration with its great solubility, its freedom from irritant

action and its comparatively low toxicity in the solutions efficacious

for germicidal purposes, would seem to recommend this double salt

of the iodides of potassium and mercury as the most desirable of

the inorganic germicides.

' Hygioiiif L.nh. Bull., Ajiril, 1912, Ixxxii, .37 et seq.

ERRATA.

The Editor assumes responsibility for the unfortunate errors that,

occurred in the article entitled, "The Oculopupillary Fibers of the

Sympathetic System: Division of the First Thoracic Root in

Man," by William G. Spiller, ]M.D., which was published in the

issue of this Journal for ]March, 1920, p. 325. Attention is called

to 'the following corrections:

On page o2(t, line 39, a comma should be inserted after the word

tactile.

On page 331, line 17, "Mmes. Dejerine and Klumpkc" should be

corrected to read "Madam Dejerine Klumpke."
On the same page, line 41, "She" should be changed to "He."
On line 44 of the same page, "jNImes. Dejerine and Klumpke"

should again be corrected to "Madam Dejerine Klumpke."
On page 336, line 21, "her" should be changed to "his," and on

line 24 of the same page, "she" should V)e changed to "he."
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Le Typiirs Exanthe.matique. By D. Daxielopolu, I\[.D.,

Professeur Suppleant de Cliniqiie medicale a la Faculte de

• Medecine de Bucarest. Medecin de Thopital Brancovan. Pp.

512; S7 illustrations and G plates in colors and monochrome.

Bucarest: Charles Gobi, 1919.

One is accustomed to think of the Balkans as being in a con-

tinual state of unrest. From the accounts that we receive from this

district we think only of the turmoil and excitement which seems to

be continually present there. A good many of us have fixed in our

minds the idea that no constructive work is being undertaken there;

that the people are more or less existing only on the minimal amount

of what in civil life is compatible with keeping body and soul

together. Such an impression is distinctly obliterated when one

sees a copy of the recent work of Dr. Danielopolu, which has just

come from Bucarest. This book is a splendidly gotten up volume

and would- do credit to any printer in a country which we consider

more enlightened than Roumania. The quality of the paper is

good, the printing is clear and without typographical errors, and the

illustrations, for the most part, are clear-cut and well reproduced.

But the astounding part of the book, at least to the reviewer, is the

fact that Dr. Danielopolu should be able to give the amount of study

and work that he has done in this book on typhus fever during all

the turbulence of the past war, when conditions were such that it

did not seem possible for any physician to do more than the most

routine medical work on account of the tremendous demands upon

the medical man. The book is largely a volume of original observa-

tion, more particularly on the treatment of the disease, and his

description of the symptomatology of the fever is a most careful

clinical study.

During the war Dr. Danielopolu had the opportunity to see and

study a tremendous number of cases of typhus fever, and it is

interesting to know the results of his study of these cases.

In regard to the etiology of the condition, he is didactic in his

statement that it is a louse-born disease, and he quotes several

reasons why he believes this, all of which are very positive and

undoubted.

The louse which transmits the disease is the ordinary body louse,

and Dr. Danielopolu does not believe that the head louse is able to

VOL. l.">9, NO. 4.—APRIL, 1920. 20
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transmit tophus. The incubation period is supposed to be from five

to twenty-one days, but during the course of an epidemic the incu-

bation becomes about equal for all cases, averaging;" from seven to

eight days. Four cases are quoted to prove that the incubation

period is of this length of time. For example a nurse on service in

the typhus wards wore a special rubber costume; she went to the

triage of the hospital without this special rubber costume, was
])itten ])y a louse and se\'en days after developed the tlisease. Much
the same history is given with three other cases. In the sniiptoma-

tology of typhus fever the author, in addition to the clear-cut

accoimt of the usual symptoms, calls special attention to the inuisual

changes of the cerebrospinal fluid as made by the study of repeated

pimctures and which the author insists should be repeated many
tmies on the individual cases. The fluid is of high tension, though

never as high as in acute meningitis; it is usually clear, occasionally

slightly cloudy and ^'ery frequently contains red blood cells, the

result of cerebrospinal vasodilation and of effusions in the meninges.

Occasionally there is a yellow discoloration which the author was
the first to point out and which has been subsequently confirmed by
others. Xanthochromia occurs in the cases showing more parti-

cularly nervous phenomena. It is necessary to examine the fluid

immediately after withdrawal in order to demonstrate this pheno-

menon. There is also usually an increase in the cellular count of the

spinal fluid, and the more severe the case, the higher the nimiberof

cells, which are especially increased when there is yellow fluid.

The leukocytes in the blood are much increased, and this increase

is usually an absolute increase in all the cellular elements. There

are numerous other valuable clinical observations: pulse tracings

have been made, eye-gTound examinations have been made and

complete laboratory studies accomplished, and in every way the

cases have been carefully worked up.

The latter ])art of the book is filled with case reports and details

of the author's method of treatment, which consists essentially of

the frequent intravenous injections of hypotonic salt solution,

the percentage being sixty-five one-hundreds. The results of this

treatment have been perfectly astounding. The percentage of

the severe cases recovering, according to the special method that

the author has of estimating the severity of the disease, varies from

94 to 97 per cent, of those treated by this method, while there is a

mortality t)f from 91 to lOO per cent, in those untreated. -I. II. INI., Ju.

The Nutrition of the Fp:tus. By. J. Morris Sle.mons, M.D.
Pp. 49. New Haven: Yale T'niversity Press, 1919.

In a broad, general way, Dr. Slemons discusses in this monograph
the results of the various chemical analvses of the blood of the
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mother and fetus made by himself or his assistants during the past

few years. We owe much of our present knowledge of the physiology

of the placenta and of that fascinating problem, the metabolism of

pregnancy, to the careful scientific investigations of the author. One
will find here a most readable account of the mechanistic hypothesis

of the placental function, the source and mode of transmission of

the food of the fetus and the disposal of its waste products.

P. F. W.

The Heart, Past and Present. By Edgar Lea, Vict., M. R. C. P.

(Lond.), Honorary Physician and Physician-in-Charge, Cardiac

Department, Ancoats Hospital, ]\Ianchester. Pp. 300. New
York: William Wood & Co., 1919.

According to the author this \olume is in the nature of an

inquiry. He has attempted to evaluate, from a study of the past,

methods which promise mt)st for future advances in clinical cardio-

logy. He concludes that clinical methods of investigation have been

and will be more fruitful than the methods of physiology and

pathology.

An elaborate so-called clinico-etiological classification is offered,

based not only upon symptoms or physical signs, but the type of

cardiac failure in its relation to its exciting cause. Obviously, the

attempt to employ such a classification reveals much of the deficiency

in our present knowledge, toward which. Dr. Lea believes, intensive

clinical inquiry should be directed. To facilitate these studies, he

advocates special "heart clinics" in general hospitals, or if found

feasible, institutions devoted to cardiac work.

The book reveals the author's enthusiasm for cardiology- and his

extensive knowledge of the subject. The discussion of heart failure

is especially valuable. The point that factors other than mere

muscle failure are often most important is stressed. The remarks

concerning the relation of acidosis and anoxemia to cardiac disease

woidd better have been omitted ; certain of the hypotheses employed

alreadv have been rendered dubious. C. C. W.

Half a (Jextury of Smallpox and ^'AccIXATI(JX. By John C.

McVail, M.D., LL.D. Pp. 87. Edinburgh: E. and S. Living-

stone.

The volume comprises the Milroy Lectures, delivered by Dr.

McVail before the Royal College of Physicians of London on March
13, 18 and 20, 1919, and an Appendix containing a letter from Dr.

C. Killick iMillard upon this subject.

The book is divided into three main portions. The " natural
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division" lias been followed, each lecture being given a separate

section. The three main headings are as follows: Smallpox as it

was and is; vaccination as it was and is; control of smallpox in

the present day.

The brochure deals jmrticularh' with the subject of sniall])ox and
vaccination in P^ngland and Scotland, although references are made
to the disease in other countries. Although the efficacy of vac-

cination does not have to be emphasized, the account of a school

epidemic mentioned in the present volume will prove instructive.

"An unvaccinated child attended school while suffering from small-

pox. In her class were 27 children, of whom (a) had been vac-

cinated and revaccinated; (b) 13 had been vaccinated only in

infancy and (c) 8 were unvaccinated. All those under (a) and (b)

escaped attack. All those under (c) were attacked." " In the same
room were 42 other scholars, of whom (a) 8 had been vaccinated and
revaccinated; (b) 20 had been vaccinated only in infancy and (c)

14 were unvaccinated. All under (o) escaped attack, 5 of those under
(b) were attacked, each of them being over eleven years of age, and
12 of the 14 under (c) were attacked."

Emphasis is given that vaccination olYers immunity only for a

certain period and revaccination at certain fixed periods is necessary.

Neither infantile nor rcvaccination has ever been comi)ulsory on the

population of the United Kingdom. Infant vaccination is being

more and more neglected. There has been, during the last fifty

years, a great diminution in the fatality, the infectivity and the

prevalence of smallpox in Great Britain. This diminution has

progressed at an increasing rate of speed, jKirticularly during the

latter part of the half-century.

One cannot help but being impressed, in reading this interesting

exposition on the subject, with the excellence of our vacccination

laws. F. C. K.

Quarterly Medical Clinics. By Frank Smithies, M.D., of the

Aiigustana Hospital, Chicago. April, 19U). Vol. !_, No. 2.

St. Louis: Medicine and Surgery Publishing Company, Inc.

The favorable criticism which the first number of Quarterly

Medical Clinics recei\ed at our hands nuist be repeated in favor of

the second number of the first volume. It would be captious,

indeed, to call attention to certain omissions, such as, for instance,

failure to rci)ort the result of blood culture in Case XVI, since the

excellence of Dr. Smithies's work is ap])arent in this volume as in

the preceding one. In this as in the first number of the Quarterly,

cases are ])resented, laboratory tests detailed, differential diagnoses

considered and the ])resumably correct diagnosis offered, (;onclusions

being arrived ai oiilv after careful consideration of all the data at

han.l.

'

E. H. G.
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Diseases of Nutrition and Infant Feeding. By John Lovett
Morse, A.M., M.D., Professor of Pediatrics, Harvard Medical

School; Visiting Physician at the Children's Hospital; Consult-

ing Physician at the Infants' Hospital and the Floating Hospital,

Boston; and Fritz B. Talbot, A.1\I., M.D., Instructor in

Pediatrics, Harvard ]\Iedical School; Chief of Children's Medical

Department, Massachusetts General Hospital; Physician to

Children, Charitable Eye and Ear Infirmary; Consulting Phys-

ician at the Lying-in Hospital and at the Floating Hospital,

Boston. Second edition, revised. Pp. 384. New York: ]\Iac-

millan Company, 1920.

Nothing is more important to the student and practitioner of

pediatrics than the acquisition of a jjractical knowledge of the

processes underlying digestion and metabolism, so far as these have

been accurately determined. It forms the logical introduction to the

study of feeding and the clinical disturbances of digestion and
nutrition.

In the second edition the authors ha\e incorporated the results of

recent research up to April 1,1918; since that time, until publication,

little of importance has been produced. Under the main headings:

Physiology and metabolism, breast and artificial feeding, diseases

of the gastro-intestinal canal and diseases of nutritit)n, the whole

subject of infant-feeding and nutrition is succinctly and adequately

considered. As a result of their extensive clinical and laboratory

experience they have been able to adjudicate at times the dis-

cordant conclusions of different laboratory workers. ]Many impor-

tant decisions as to the various factors in digestion and nutrition,

of course, ha^'e to be reserved. Not the least valuable feature of the

book are the indications afforded as to various lines of profitable

research. J. C. G.

Mental Diseases. A Hand-book Dealing with Diagnosis

ANT) Classification. By Walter Vase Gulich, ]M.D., Assist-

ant Superintendent, Western State Hospital, Fort Steilacoom,

Washington. First edition. Pp. 139; 30 illustrations. St. Louis:

C. V. Mosby Company, 1918.

This book offers a classification of mental diseases whicJi has been

adopted by the American Medico-Psychological Association. Each
subject is briefly considered, too brief, in fact, to be of any advantage

to the average physician and not sufficiently accurate as to symptom-
atology, pathology or diagnosis to be of value to the psychiatrist.

The facts pertinent to symptoms are not carefully arranged and the

fundamental principles are lacking. The book is unscientific and

too superficial to be practical. T. H. W.
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Surgical Clinics of Chicago. December, 1919, Vol. Ill, No. VI.

Pp. 215; 63 illustrations. Philadelphia and London: W. B.

Saunders Company.

This number of the Clinics, by reason of containing the index for

the volume, is a little reduced in reading matter. It is, however,

well up to the standard. Several of the articles are extremely inter-

esting, bearing on some of the most vital questions arising every

day in operating. Some clever tricks of technic peculiar to indi-

vidual operators are described.

This (December) number rounds out the volume for the year,

and no surgeon will make a mistake in having the set upon his

library' shelves. E- L. E.

Diseases of the Stomach and Upper Alimentary Tract. By
Anthony Bassler, M.D., Professor of Gastro-enterology, New
York Polyclinic Medical School and Hospital, etc. Fourth

• edition. Pp. 120; 881 illustrations and 73 plates. Philadelphia:

F. A. Davis Company, 1919.

We were disappointed in this fourtii edition of what we believe to

be almost the best of our English books on gastric disorders. The
title page promised a re\'ision and enlargement. As for revision,

we could find none in the limited time at our disposal; as for enlarge-

ment we find the new edition containing no additional pages. About

fourty-four new lines are devoted to a brief discussion on fractional

test-meal examinations and about twenty-five new lines to re\"ersal

peristalsis. Both of these topics are timely and interestingly treated.

Besides this, four new plates have been added to this edition, showing

^•arious normal and al)normal curves obtained by the fractional

methods of gastric extraction.

The purchaser of this edition will believe that he has a completely

revised work, when such revision has been very scanty. We have

long since used this book, and use it much in every-day work.

Perhaps it needed no revision or more additions— still, we feel for

the doctor and his well-known gullibility. Why not say this work

has stood the test of time and the former edition has been exliausted;

we are reprinting it with a few additions to co\er th(> recent advances

which have been made in this field.

This edition, like its predecessors, treats very exliaustingly of

all the common and uncommon conditions which one meets in

gastric and upper alimentary diseases. The author has had a wide

experience in this specialty, and adds a wealth of personal touch to

the text. The illustrations are splendid; many of the roentgen-

ray plates were made by Dr. Bassler himself. We will continue to

recommend the book and refer to it in personal work.

T. G. S.
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The Urethroscope in the Dl\gnosis ant) Treatment of Ure-
thritis. By N. P. L. LuMB, M.D., Major, R. A. M. C. (T. C).
First edition. Pp. 51; 42 illustrations, 39 in color. New York:
William Wood & Co.

The real value of this little treatise, and one in which it is not

only unique but a decidedly welcome contribution to our knowledge,

lies in the fact that its author has appreciated that you cannot teach

the subject by didactic lectures nor by verbal descriptions, and while

actual clinical experience is the best of all teachers in the subject,

the next thing to such practical instruction is a presentation of the

subject by copious illustrations, and in this feature Dr. Lumb's
book, with its thirty-nine urethroscopic pictures in color, will ever

be a valuable guide to the beginner, the teacher and the specialist.

He unfortunately describes in his brief test (in reality only thirty-

eight printed pages) an instrument little known in America, the

Wyndham-Pow^ell air-dilating urethroscope, though the conditions

he so ably illustrates are true to those seen through any of the

instruments in dailv use in this countrv. A. R.

A Hand-book of Gy'necology'. For Student ant) General
Practitioners. By Bethel Solomons, B.A., M.D., F.R.C.P.I.;

Gynecologist to Mercer's Hospital, Dublin. Pp. 236; 190 illus-

trations. New York: William Wood ^- Co.

This book represents a collection of the author's lecture notes

which he has endeavored to place before the profession in tangible

form. Of course, in a small volume it is manifestly impossible to

deal extensively with the various subjects considered, but the

author appears to have devoted too much space to academic and
unessential classfications at the expense of diagnosis and treatment.

The views expressed are in many instances too ancient to allow the

book to be considered abreast of the times. Perhaps it is con-

servatism on the author's part in almost ignoring the value of radium
in the treatment of gynecological diseases and in preferring to look

askance upon Hitschmann and Adler's monumental work on the

endometrium; but when he recommends curettage promiscuously

and dilatation of the uterus by laminaria tents we must take excep-

tion to such teaching. The illustrations are simple line drawings,

but fulfill their purpose. This book may be of great value to the

author's own students when supplemented by considerable collateral

reading and didactic teaching, but it can hardly be conceived that

it would ever appeal to the American student who has been brought

up to expect the best in medical books. F. B. B.
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PSYCIHATRK NEUROLOGICAL EXAMINATION ^IeTHOUS. Bv Dr.

AuGU.sT WiMMER, Director St. Hans Hospital, Roskilde, Den-

mark. Authorized translation by Di{. Andrew W. Hoisiiolt,

Medical Superintendent, Xapa State Hospital; Professor of

Psychiatry, ^Medical Department, Leland Stanford Junior

University, San Francisco, California. First edition. Pp. 172

St. Louis: ('. ^^ ]Mosby Company.

This small hook gives an excellent outline of neuropsychiatric

examination. For example, when discussing ophthalmoscopic

examinations it tells what examination should be made and gives a

short ex])lanation in what conditions choked disk, optic atrophy,

etc., are found. It does not by any means essay to be a diagnosis.

The book has been well translated and the work is well done, but

the reviewer questions whether such a book is of value. The general

practitioner will not find it sufficiently explanatory. It cannot, of

course, l)e intended for the neurologist, and the average student

will liave none of it. T. H. W.

Principles of Hygiene, with Regard to the German Empire
AND Austria. By Dr. W. Prausnitz, Eleventh, improved and

enlarged edition, with 284 illustrations. Munich: J. F. Lehmann,

1920.

This is the eleventh edition of this book, containing 071 pages.

It is printed on rather soft paper. The text is clear but the illus-

trations are not as distinct as could be desired, because of the cheap

quality of paper used.

Following a brief introduction to hygiene, there is a chapter on the

microorganisms. Then the following subjects are taken up in

sequence: Air, weather and climate, clothing, baths, soil, water,

housing, heating, \entilation, lighting, refuse matter, care of the

dead, hospitals, child hygiene, school hygiene, nutrition, infectious

diseases, industrial hygiene, race hygiene and social activity of the

physician.

In general the book has undergone but slight revision from

earlier editions, as indicated by the sub-title and the almost complete

absence of advances in so many lines of the practical application of

newer discoveries during and since the war. Although the funda-

mental ])rinciples presented in the book are sound, it is a sour(;e

of regret that the enormous strides in our knowledge during the

past five years remain unnoted, except in several minor particulars.

Since all the books by American authors dealing with the subject

of hygiene have been kept up to date, and ])resent, in more or less

detail, the valuable exi)eriences during the war, Prausnitz's book

can have no interest for our readers because the contents of the

book are largely out of date. H. B. H.
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Typhoid Fever in the American Army in the Great War.—Russell
(Jour. Am. Med. Assn., 1919, Ixxiii, 1863) has presented some very

interesting statistics concerning typhoid fever. The most instructive

of these is a comparison of the actual deaths due to typhoid fever,

malaria and dysentery in the Great War with the mortaUty which would
have accrued had the death-rate been the same as in the Spanish-

American and the Civil Wars. Thei'e were actually 213 deaths from
typhoid fever in the American Army lietween September 1, 1917, and
May 2, 1919. Had the Civil War typhoid death-rate obtained there

would have been 51,133 and had the Spanish-American War tyj^hoid

death-rate obtained there would have been 68,164 deaths. He con-

cludes: "It is evident from these tables, therefore, that antityphoid

vaccination, carried out as it was . . . gave a high degree of pro-

tection to our forces . . . and reduced the (death) rate not only

below the rate for previous wars but also below the rate found in civil

life in some of the older States where the entire population is protected

bv all the sanitarv measures of modern life."

Use of Air in Roentgenography.—Rautexberg (Deutsch. Arch. f.

klin. Med., 1919, cxxix, 296) describes the practical value of introducing

air into the peritoneal cavity and then making roentgenograms. The
procedure is simple and harmless and, in the four cases of li\'er tlisease

reported, gave very valuable information. The size and shape, and in

general, the consistency of the liver may readily be determined and con-
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sequently, in some instances, a doubtful diagnosis may be confirmed.

The method was first described by RautenberG (Deutsch. vied.

Wchnschr., 1914, xl, 1205), but remained unnoticed until 1918, when
GoETZE (Miinchen. mcd. Wchnschr., 1918, No. 35, quoted from S. and G.)

described it as a new method of diagnosis. Schmidt and Goetze
{Deufsch. mcd. Wchnschr., 1919, xlv, 201) have amplified the method
and have carefully described the technic. Dandy (Aim. Surg., 1918,

Ixviii, 5, and Johns Hopkins Hosp. Bull., 1919, xxx, 29) describes a

new method of unusual value in the study of brain tumors, etc. It

consists of the introduction of air into the cerebral ventricles followed

by roentgenography of the cranium. The procedure is called ventriculo-

graphy. Pfahler {Am. Jour. Roentgenol., 1919, vi, N. S., 371) has

shown that air may be used as a means of diagnosing certain bladder

conditions. The technical details and many photographs will be

found in the articles. The use of air as a partially opaque medium to

roentgen rays while yet in the experimental stage has proved of con-

siderable clinical value in the study of certain abdominal conditions,

but perhaps of more value in the localization of brain tumors.

Cardinal Principles of Cardiological Practice.

—

Lewis (British Med.
Jour., 1919, ii, 621) gives a brief statement of the chief diagnostic signs

in cardiac diseases essentially chronic. Some of his statements are of

interest and importance: (a) "Where there is definite enlargement (of

the heart) or aortic disease or mitral steno,-.is or fibrillation of the auricles,

then the safe course for doctor and patient is to attribute any undue
distress on exercise to a cardiac lesion." (6) "In young subjects, if

there is no such immediate evidence of heart disease as I have named in

last paragraph, then a deficient exercise tolerance should rarely, if ever,

be ascribed primarily to the heart. To this class belong almost all

patients who are supposed to be suffering from 'heart strain' and a

large number of patients incipiently infected with tuberculosis or

chronically infected by pyogenic organisms." (c) "In elderly subjects,

if there is no sign of structural disease but a poor tolerance of exercise,

the heart cannot be declared free of flisease; on the contrary, the heart

should be regarded as the probable seat of mischief. It is, of course to

this class that many cases of grave angina pectoris belong: but it also

comprises many myocardial cases, in which the chief symptom is not

])ain hut breathlessness or imdue fatigue." The indications for bed

treatment of cardiac cases are (1) distress when walking leisurely, (2)

when active infection is known to be present, (3) when drastic treatment

with a digitalis body is required.

Lethargic Encephalitis.

—

L'iii:rmitte {Ann. de mcd., 1910, \i, 506),

in an article entitled " L'Encephalite Lethargique," has carefully

reviewed the whole subject under the name ophthalmoplegic encephal-

itis with narcolepsy. The present epidemic seems to have started in

Austria in the winter of 1916-17, where the first cases were reported by
von Economo. About the end of January, 1918, cases were reported

by French and English journals. The reports multiplied rapidly. The
(•ardinal symptoms arc ocular paralyses, somnolence and fever. The
ocular palsies are often the first symptoms; the III pair is often unaf-

IVr'tod. but if aflcctcd noxer totally. The paralysis may migrate from
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one eye-muscle territon- to another. Somnolence may precede or follow

the ophthalmoparesis; it is seldom as deep as coma. It is pathological

in that the patients attempt to resist it. Delirium may be present.

At times other pairs of cranial nerves are affected, especially the VII
and occasionally a transient hemiplegia may occur. Certain motor
difficulties as hypertonia, incoordination, asynergia, and tremor may
occur. The tendon reflexes depend largely on the area occupied by the
nervous tissue changes. Signs of meningeal irritation only occur early

in the disease. The cerebrospiral fluid is usually normal. Fever is

very variable. Pathologically the changes are most marked in the mes-
encephalon and especially in the locus niger. The cells of the corpus
striatum, optic thalamus and the nuclei of the III, IV, V, VI and VII
nerves show slight but definite changes as a rule. The white matter
shows no change. There may be widespread dilatation of small blood-

vessels with hemorrhagic areas and perivascular infiltrations by cells

of various types. The remainder of the article considers the relation

between the disease "nona" and lethargic encephalitis and other known
forms of encephalitis. The article is a complete resume of the subject

to date and is well worth the attention of those interested in the piesent

epidemic.

Specific Aortitis, Prognosis of.—Reid {Jour. Am. Med. Assn.,

Ixxiii, 1832) states that the disease is present in 5.5 per cent, of 1919,
autopsied cases at the Massachusetts General Hospital. In the 61

instances studied, the Wassermann reaction was positive or suspicious

in 45 c?ses. Shortness of breath and chest pain were present in all

of the cases, and on the average symptoms had been present about a

year and a quarter before reporting to hospital. Adequate treatment
was carried out in very few cases. Iodides and mercury alone did not
seem to arrest the process, but more intensive antiluetic therapy seems
to produce promising results.

Blood-pressure, Arteriosclerosis and Contracted Kidney.—Harpuder
(Deutsch. Arch. f. klin. Med., 1919, cxxix, 74) has carefully studied the
relation of blood-pressure, arteriosclerosis and contracted kidney in

1165 cases. Of these cases all but 17 were past forty years old. He
concludes from the study of clinical and pathological material that

arteriosclerosis alone does not cause hypertension even if the smaller

renal and cardiac vessels are involved. But that renal changes pro-

duced by the sclerosis of the smaller vessels lead to arterial hypertension.

The appearance of hypertension is independent of the severity and
extent of the anatomical lesion. Every patient with persistent hyper-
tension has already a renal injury.

Progressive Hypertrophic Neuritis of the Adult (Non-familial).—
RoussY and Cornil (A7in. de nied., 1919, vi, 296) report acase, aged
forty-four years, negative personal and family history. Began at forty.

Marked atrophy of muscles of arms, -wdth Aran-Duchenne hand and
fibrillary twdtchings. R. D. in nerves attacked. Ataxia, especially

on left; more marked in arms. Romberg -\-. Intention tremor of arms.

Sensibility slightly affected in left hand. Achilles and left patellar

jerks absent. Periosteoradial reflexes absent. Pupils normal. Many
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peripheral nerves greatly thickened. Section of nerve showed: (1)

degeneration of myelin sheaths; (2) proliferation of cells of sheath of

Schwann; (3) alteration of axis cylinders; (4) numerous snuill regenerat-

ing axis-cylinders; (5) hyperplasia of connective tissue. Wassermann
reaction in C. S. F.+ . The case differs from the Marie or the Dejerine

type.

The Tarisch-Herxheimer Reaction.—Hesse {Wien. Idin. Wchnschr.,

1919, xxxii, 439). The Herxheimer reaction is not characteristic in the

sense that it is specific either for lues or for a certain drug, because it

may occur during the treatment of non-specific dermatoses by mercury.
This is proof that the reaction is not due to the flooding of the blood
by endotoxins produced l)y the sudden death of large numbers of spiro-

chetes. The reaction may be due to the injiuy of endothelial cells by
the drua' used.

Cerebral Disturbances Following Wounds of the Carotids.—Roiiardt
{Deutsche Zischr. f. Nervenh., 1919, Ixiv, 39) says that the fatality in

carotid wounds usually results from hemorrhage or from anemia, and
one seldom sees the cerebral complications. The mortality is about
50 per cent., ))ut sinks to 10 per r ent. under favorable conditions, that is,

when early ligation can be done without infection. Death isdue to anemia
of one hemisphere. In many instances, after an interval, sometimes of

several weeks, symptoms of a cerebral lesion appear. In general about
two days elapse. The area of softening depends upon the adequacy of

the collateral circulation. If the carotid is only partly occluded, the

early functional disturbances may recede. Two of the cases reported

had neck wounds and cerebral disturbances without obvious cai'otid

wounds. In one of these there developed a carotid aneurysm, in the

other a partial thrombosis. In both instances the cerebral symptoms
were due to emboli. In the other two cases the carotid was ligated.

In one there developed a left VII paresis, paresis and tactile agnosia of

the left arm, apraxia of the left hand and a pseiidobulbar speech defect.

In the other case a period of six weeks elapsed before the appearance of a

right optic atrophy and Horner complex.

The Pathology of Commotio Spinalis.—Jakob {Ztschr. f. d. ges.

Neurol, u. Psychiat., 1919, li, 247) states that the commotio spinalis and
contusio spinalis merge ©ne into the other. A soldier had a through-

and-through abdominal wound at the level of the XII dorsal vertebra,

with sensory and motor paralysis below L. seg. III. There were lesions

of more than one spinal segment, i. c., the sensory and motor disturb-

ances were different at ditierent levels. Sudden death from rupture

of traumatic abdominal aortic aneurysm. Autopsy, a slight comminu-
tion of the XII dorsal lateral process. The cord showed tliffuse nerve

fiber degeneration in the white matter of the sacral arul lower lumbar
region; marked swelling of the ti.ssue; many necrotic patches in the gray

nuitter; ganglion cell changes and glia proliferation. A few small hemor-
rhages. The entrance zones of posterior roots showed changes. The
author thinks this instance supports his and others experimental and
clinical conclusions that the symptoms in commotio are due to actual

traumntic lesions of cord rather than to hemorrha<re.
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The Good Surgeon.—Crile (Ann. Surg., 1919, Ixx, 385) says that

the surgeons and pathologists who for years have intensively studied

war wounds have formulated many theories of treatment—many appar-

ently contradictory theories. He thinks that out of the present wide
divergence of opinions the same fact that emerged from the post-

Listerian period is emerging now—that the one agent of successful

surgery is the good sound surgeon. Sound surgery means fiuick,

innocuous, timely intervention; it means clearly the tomorrow of the

wound; it means no intervention unless there is to be a net gain; it

means a sharp knife, a good anesthetist, a painless, innocuous dressing.

Roentgenography of the Brain after the Injection of Air into the

Spinal Canal.—Dandy (Ann. Surg., 1919, Ixx, 397) has previously

shown that the cerebral ventricles can be outlined by a roentgenogram
if injected with air. When doing this he noted that in many cases air

could be seen in filaments on the .surface of the brain. This must have
followed the normal pathway by which the cerebrospinal fluid circu-

lates. These observations gave promise of new possibilities in intra-

cranial diagnostic study, because many lesions of the brain aft'ect part

of the subarachnoid space directly or indirectly. By substituting air

for cerebrospinal fluid through a lumbar puncture all parts of the

subarachnoid space can be clearly seen in a roentgenogram. Not infre-

quently an air shadow will completely surround the cerebellum, showing
clearly its shape and size. The spinal cord can also be surrounded by a
column of air. If the subarachnoid space is intact the air will always
fill the cerebral sulci if given by an intraspinous injection. Frequently

the exact position of the obstruction in the cisternte can be seen in the

radiogram. By its use one can detect whether or not a case of hydro-

cephalus is of the communicating type or not. This procedure is not

devoid of danger if the amount of air is in excess of the fluid withdrawn,
and this is especially true of intraspinous injections. The position is

especially important, the head being at least 20 degrees higher than the

needle.

Fracture of the Skull, with Special Reference to its Neurologic

Manifestations.—Wilensky (Ann. Surg., 1919, Ixx, 430) reports 75

cases of fracture of the skull admitted to Mt. Sinai Hospital, New York,

where neurological cases, including skull fractures, have been segre-

grated into a separate service. The great majority occurred in the

first decade of life, and there were three times as many in the male as in
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the female sex. Tlie actual mechanism has almost always been a direct

blow. The extent of the fracture varied greatly. Many were bursting

fractures, probably, from direct impact through the lower jaw. Of the

locations determined through the roentgen ray the most frequent sites

were the parietal, frontal, frontoparietal and parieto-occipital regions.

Most were simple fractures, but they frequently involved more than one

of the bones. The fissures were usually vertical or oblique behind the

coronal suture, those in front of the coronal suture running downward
and forward toward the anterior cranial fossa. In one of the cases tlie

edges Avere separated so far as to allow the dura to project between them.

Comminution with depression was present in 8 cases. In the cases

coming to operation the subjacent brain was often found to be injured

with or without laceration of the overlying dura. The brain damage
often exceeded that of the skull. One case demonstrated the contre-coup

mechanism. Roentgenographic studies were made of all cases, except

those admitted in a moribund condition. The svinptoms of brain irri-

tation were not always present. The variation of symptoms was wide,

vomiting and headache being the most frequent. In all cases except

those with scalp wounds which disclosed fractures only by the roentgen

ray, there was a transient or persistent loss of consciousness. This

depended upon the degree of conf ussion or compression. A number of

cases developed fever without any apparent source of infection, the

highest temperature ))eing 109° F. This was probably due to brain

trauma. The general neurological symptoms were varied. Twelve
patients died of concussion within a few hoiu's of the accident. Com-
pression phenomena were common and usually appeared cjuickly. In

judging the severity of the increase in intracranial pressure, the greatest

reliance was always placed on the condition of the circulation, and a

marked increase of pressure was the most imperative indication for

operation. Generalized convulsions were present in only 1 case. The
reflexes were frequently altered, but often had no bearing on the total

clinical picture. Thirteen cases showed abnormalities of the external

or internal ocular apparatus. Tlu^ee cases had unilateral exophthalmos.

Eleven had abnormalities of the fundi . The cranial nerves were involved

in 7 cases, the orl^ital in 2 and the facial in 5 cases. Focal symptoms
of the extremities were present in 4 cases. The longitudinal sinus

syndrome, a spastic paraplegia, was present in (> cases. In all these

cases the injury was near the vertex. Various complications, such as

intracranial hemorrhage, leakage of cerebrospinal Huid and meningitis

were met. It was not considered imperative to operate on all compound
fractures, except to debride the wounds. According to the symptoms
exhibited, unilateral or bilateral exploratory craniotomy or a cranio-

tomy plus a contralateral subtemporal decompression was performed.

Lumbar pmicture was not done routinely, as it did not seem to give

any added information. Of the 72 cases, 22 died (31 per cent.). Eighteen

were operated on, with a mortality of 4S per cent. Of those treated

conserA^atively the mortality was 27 per cent. Wilensky does not think

that operation, skilfully done, adds anything to the risk. Conservative

and expectant treatment, whenever they can be safely employed, yield

the best results. Operation is imperative in every case showing signs

of increasing intracranial pressure, as irritative or paralytic focal

symptoms.
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Treatment of Chronic Empyema.—Wattenberg (Ann. Surg., 1919,

Ixx, .552) reports the results of treatment in 121 cases of chronic

empyema at General Hospital No. 26, Fort Des Moines, Iowa. Prac-

tically all the cases in this series had had an operation, most commonly
rib resection, before admission. The following factors were of vital

importance: Adequate drainage was accomplished in some cases by
dilation of an already existing simis by the introduction each day or

two of a slightly larger drainage tube than that previously in place.

This dilation was continued until the tract was of sufficient size to admit

six to eight Dakin's tubes and at least one overflow drainage tube

one-quarter inch in diameter. In cases in which the density of the scar

tissue above the sinus or the reformation of the resected rib had closed

the opening to such an extent that an ample opening could not be

obtained, an operation was performed. An incision was made along the

course of the rib above the sinus and the rib was resectefl for a distance

of two to two and one-half inches. Any bone interfering with drainage

was removed. The pleura was found to be thickened by a tough, filjrous

exudate. It must be excised to obtain competent drainage. Simple

incision through a tliickened pleura is followed by too rapid heaUng

to ensure a good result. In certain cases this organized exudate prac-

tically filled the cavity. It was dissected out with the fingers and

removed. Dakin's tubes and overflow tubes were then inserted and held

in place by gauze tightly packed into the external orifice of the wound.

The next factor after drainage was the careful sterilization of the ca\'ity

by the installation of Dakin's fluid. The whole cavity was flushed out

once a day by the chlorin preparation. The cavity was filled to over-

flowing with this solution every hour by day and second hour by night.

The patient was instructed to shift his position freely during each instil-

lation. The skin was carefully protected against burning by the solu-

tion. The sterilization of the cavity was determined by bacterial

controls taken twice a week. "When a ca\'ity was foimd to be sterile

on seven successive days, the tubes were removed, gauze tightly packed

into the external orifice and the cavity permitted to close. The strepto-

coccus hemolyticus was found in 100 per cent, of cases. The cavities

never closed spontaneously while this organism was present, but often

did so (62 cases) after this organism had disappeared, though other

bacteria were still present. "Wattenburg thinks that a bronchial fistula

is no contra-indication to the use of Dakin's solution. By careful hand-

ling the fistulte healed under this treatment. The third essential factor

in the treatment of chronic empyema is high caloric feeding. Blowing

exercises with "Wolfe's bottle and graduated calisthenics aided in the

expansion of the chest on the aftected side. In all 201 cases were treated.

All but 27 healed under the treatment outlined. Three of these closed

pernuuiently two months after the tubes were withdrawn. Two were

definitely tuberculous and three are still under treatment without

drainage. Seven are receiving further Dakin treatment. Three died.

Twelve were transferred to other hospitals before this treatment was

completed.

Infections of the Knee-joint.—Orr {Surg., Gijiuc. aitd Ohst., 1919,

xxix, 492) found that knee conditions in France presented themselves

in two principal forms: (1) The so-called internal derangements, and
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(2) the acute infections. He deals with the bccond group, which he
divides into four varieties: (1) Acute infections of the joint, with the
formation of pus but no opening into the joint; (2) compound injuries

to the joint but no damage to the bone; (3) compound fracture of the

femur or tibia involving the joint; (4) cases included in 2 or 3, with
general sepsis supervening. In cases of the first variety, active and pas-

sive motion to an extent not causing pain, can be used after adequate
drainage has been instituted. In only a few cases of the second variety

and in no cases of the third and fourth varieties should an attempt be
made to secure a movable knee-joint. Ankylosis is the end to be sought,

with the knee at an angle of from 10 to 20 degrees. Attempts to secure

motion except by late arthroplasty should be discouraged, except in

group one.

THERAPEUTICS

UNDER THE CHARGE OF

SAMUEL W. LAMBERT, M.D.
NEW YORK,

AND

CHARLES C. LIEB, M.D.,

ASSISTANT PROFESSOR OF PHARMACOLOGY, COLUMBIA DNIVERSITT.

Local Serotherapy of Gonococcus Rheumatism.

—

Dehke and i'AUAF

{Bull, (le la Soc. vied. dcs. Hop., 1919, xliii, 908) describe in detail 15

cases of acute gonococcus arthritis treated by injections of antigono-

coccus serum into the affected joints. In 6 cases the cure was complete
in less than eight days; in S others before the fifteenth day. The joint

function returned to normal in a rapid and apparently complete manner.
This treatment is limited to the larger joints because of the difficulty

of injecting the serum into a small joint. They puncture the joint and
inject the serum in place of the efi'usion. This was repeated every day
or every second or third day. In the case of multiple joint affections

thev were all treated at the same time in the same wav.

Harmful Effects of Shallow Breathing, With Special Reference to

Pneumonia.—From observations on a num'oer of cases of pneumonia,
Me.vkins {Arch. Int. Med., 1920, xxv, 1) concludes that the anoxemia
occurring in acute lobar penumonia is the result of the rapid and shallow

breathing typical of this condition. It is well known that the severity

of the symj)toms in pneumonia is not necessarily dependent on the

degree of pvdmonary invohement. A much more valuable indication

as to prognosis is the respiratory-rate. It has been observed that as

the respiratory-rate increases the patient's condition becomes more
grave. As a rule, in adults when the respiratory-rat(> persists abov(»

50 per inimite, cyanosis begins 1o develop. This is a <lefinite sign of

])r()ii()nnccd niuixeinia. The liannful effect of jiersistent anoxemia on
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the cardiovascular system is well recognized. There is no particular

proof that the cyanosis in pneumonia is due to cardiovascular failure,

and careful observation leads the author to believe that the cartlio-

vascular collapse is a sequel to the anoxemia. In spite of the gradual

increase in the total voliune of expired air per minute there is a very
conspicuous diminution in the ratio between the respiratory volume and
the theoretical dead space until a point may be reached where the

alveolar air, expired or inspired, amounts to comparatively few cubic

centimeters, being undoubtedly insufhcient to carry on any adequate
pulmonary ventilation, so that eventually cyanosis develops. The
respiratory quotient becomes progressively higher, but when the crisis

occurs there is a rapid return to normal not only in regard to the respira-

tory quotient but also in the respiratory-rate and volume and the total

ventilation per minute. Another aspect of the question is the part

played by the pulmonary circulation. While it must be assumed that

a certain vohune of blood passes through the damaged lung area without
proper ^'entilation, we are not justified in supposing that this non-

ventilated blood is sufficient in amoimt to reduce appreciably the

oxygen content of the mixed blood entering the left side of the heart.

Therefore the author concludes that the anoxemia occurring in pneu-

monia is the result of the rapid and shallow breathing.

Acute Methyl Alcohol Poisoning Associated with Acidosis.—Harrop
and Benedict (Jour. Avi. Med. Ass)i., 1920, Ixxiv, 26) report a case of

severe acute poisoning with methyl alcohol associated with a marked
grade of acidosis, in which recovery followed the use of alkali therapw
The acidosis was associated with an increase in the amoimt of titrable

organic acids in the urine and specifically with a marked increase in the

excretion of lactic and of formic acids. The authors cite an observation

of Bongers, who gave methyl alcohol to dogs by mouth and was able to

recover about three times as much methyl alcohol in the combined
washings of the second and third days as he was able to obtain in those

of the first. This work would appear to clearly indicate the importance

of thorough and repeated lavage.

The Basal Metabolism in Exophthalmic Goitre.—This paper by
Means and Aub (Arch. Int. Med., 1919, xxiv, 645) is based on 345

metabolism observations on 130 patients. These observations bear

out the conclusions drawn in their first paper on the subject. In

addition, using the basal metabolism as an index of toxicity, they find

that: (1) In the majority of cases the results after two or three years

are equally good with roentgen-ray treatment as with surgery. (2)

After surgery the metabolism shows a rapid preliminary fall, a secondary

rise followed by a final fall; with roentgen-ray treatment there is a

gradual progressive fall. (3) In securing the same end-result with

surgery or with the roentgen ray, a lesser rest factor is necessary with

the latter. With the roentgen ray there is practically no mortality;

with surgery there is a definite one. (4) Patients treated surgically do
l)etter and the risk of operation is less, if they ha\e previously had
their thyx'oid and thymus glands irradiated. (5) The risk of operation
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is greater and the need for preoperative roentgen-ray treatment is

greater in cases with a very high metaboUsm and moderate tachycardia

than in tliose with an extreme tachycardia and moderate metabolism
elevation. (6) The safest progam for the treatment of exophthalmic
goitre, as a. whole, is the routine irradiation of thyroid and thymus
glands, in all cases, with surgery held in reserve for patients who do not
then do well. (7) Surgery is contra-indicated with patients whose
metabolism is rising in spiteof complete rest in bed, and alsowith patients

of the type with moderate tachycardia and great metabolism increase,

except when they have previously had thyroid and thymus glands

treated by the roentgen ray. (S) Finally, they believe that in the

management of exophthalmic goitre, periodic determination of the

basal metabolism should be quite as much a routine as is the examination
of the urine for sugar in diabetes mellitus. Further, in border-line cases

they believe the basal metabolism furnishes very valuable aid in

differential diagnosis.

PEDIATRICS

UNDER THE CHAKGE OF

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D.,

OF PHILADELPHIA.

Thymus Study.—Parke and McCluke (Am. Jour. Dis. Children,

November, 1919) have made an exhaustive review of the literature on
the thymus gland and also publish the results of their own experiments,

comparing the work of their predecessors with their own. Their work
was imdertaken in the belief that it was possible to produce in animals a

rickets almost, if not quite, identical with human rickets by means of

the removal of the thymus gland. As regards the former literature it

is doubtful whether an unprejudiced person who read for the first time
the articles on extirpation of the thymus, could obtain from it any clear

conception as to Avhat the effects of removal of the thymus actually

.arc. He would probably be at a loss to know whether to regard the thy-

mus as essential to life or as an organ devoid of function, or at least of

function demonstrable by extirpation. Unfortunately the more recent

experimental work on thynuis function has not brought the prolileiii

any nearer solution. Indeed it has l)een productive of more widely

divergent results than the earlier work. Some of the causes of the con-

fused state of our knowledge concerning the effects of the removal of the

thymus may be laid to the fact that a large amount of the exj^eri-

)iiental work connected with extirpation of the thynnis has been inade-

quate. The experiments of the earlier and more recent investigators

who have depended for the remo\al of the thymus on the method
originally employed by Friedleben, cannot be accepted as valid for the

determination of the function of the thymus, for if extirpation pin'formed

l)y that method is even approximately completi', it cannot possibly be so

with any regularity. The experiments of others who employed l)etter

opej"ati\c methods arc of little value or actually' \\orthlcss because of
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the careless manner in which they were conducted, the use of unsuital)le

expenmental subjects, the lack of sufficient control animals. It is also

apparent that a number of investigators have drawn conclusions in

regard to the effects of removal of the thymus from experimental data
which are wholly inadequate, and have not only increased the number
of erroneous conceptions, but have planted them firmly in literature.

Soli, for example, inferring that the thymus exerts a regidating influence

over the growth of bone in very young but not in older animals, as the

result of one experiment on a ral)bit two months old, or Seimhuber
stating that the thymus is non-essential to life from experiments on
two dogs, neither of which appeared to have been necropsied in order

to make certain that the extirpation had been complete, are only two
of a number of possible illustrations. P^xperiments so limited that

chance variation of dietetics or environmental influences cannot be

excluded as the controlling factors do not prevent of any induction

concerning th^anus gland function. Few seem to have hesitated to

draw hard and fast conclusions of inadequate facts. It is also manifest

that a number of investigators have placed over\aliiation on positi\e

experimental results at the expense of negative experimental results.

Those who have done this seem to have started out with the assiunption

that the th\Tnus possessed a function susceptible of demonstration by
means of extirpation, and that negative results are, from the very

nature of things, meaningless. Accordingly in forming conclusions they

have considered only positive results. It must be clear to everyone

that in this particular field of investigation the positive experimental

residts which have been obtained do not have more significance than the

negative results, inasmuch as they have not consisted in the develop-

ment of changes in thymectomized animals which are not specific but

may be brought about in other ways than by the renio\al of the thymus
gland, or may develop spontaneously. In this way it has come to pass

that a discrepancy has arisen betw^een the actual results of the experi-

ments themselves and the conclusions drawn from them, which appears

not on the surface but becomes apparent after study of the experimental

literature. If only conclusions w'hich investigators have drawn from
their experiments are considered, as is the case in almost all discussions

or presentations of the thymus problem in the literature, a false impres-

sion as to the actual experimental results is obtained. The causes

reviewed above in explanation of the confusion of ideas which exists

concerning the effects of thymus extirpation cannot be regarded as

having been more than contributing factors. Undoubtedly the funda-

mental cause lies in the difficulties inherent in the problem itself. The
diverse character of the results from the same procedure is sufficient

proof that either the elicitation of evidence of th\-inus fimction is exceed-

ingly difficult, or else that the thymus is possessed of no function or of

no function that is demonstrable by extirpation. The only certain

knowledge in regards to the removal of the thymus up to the present

time afforded is surprisingly small and may be stated as follows: The
thymus is not essential to life in the frog and its complete removal from

that animal causes no alteration in bodily growth or development;

similarly the function of the thymus gland is not necessary to life in the

rat and its destruction in that animal produces no demonstrable altera-

tion in growth or development or any changes of a morphological nature
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ill :iny of the organs, us judged by the orcUiuiry methods of histologic

study. Few of the positive results of thymectomy have actually been
proved to be false. It is certain only that the remarkable train of symp-
toms ending in death which Abelous and Billiard, and later Camia,
announced they obtained in the frog, and those of Magini, Klose, Flesch
in the rat, must have been due to other causes than deprivation of thy-
mus function. The reported results of thymectomy fall roughly into

three groups: In one, removal of the thynuis has been found to be
without effect; in another removal has been followed by transitory

disturbances in health and development; in the third remo\-al has
brought about death with or without changes in growth and nutrition,

and alterations in the skeleton, and in certain of the organs, particularly

those of internal secretion. A considerable number of observers have
l)een unable to detect any change, or at least, any change of significance

following thymectomy. Comparatively few have discovered that
removal of the thynms produced death, and not a single one has found
that thymectomy caused death invariably, or even in the majority of

cases. Almost all of those who have reported positive results following

extirpation of the thymus, have obtained negative results as well, the
two kinds being intermingled in varying proportions. Though the
changes reported by some have been limited to single pathological

manifestations or to alterations in a single organ and have seemed to

indicate that thymus activity was distinctly circumscribed, the changes
reported by other investigators, particularly some of the more recent,

have been in the nature of complex diseased states in which the whole
animal was affected, and have seemed to imply that the function of the
thymus was intimately concerned with the most fundamental of the
bodily functions. The positi\e results obtained bv some investigators

seem to have little connection with the positi\ e results obtained by the
others, and in a few instances have been contradictory. Those obtained
by some have a certain amount of similarity in that they center about
changes in the growth and development of the skeleton such as over-
growth of the animal as a whole an increased growth of the skeleton;
retardation in growth of the skeleton; retardation in growth with thick-

ening of the bones of the skeleton; thickening of the bones with bowing;
spontaneous fracture ; reduced calcium content of the bones

;
pseudo-

rachitic deformities; osteoporosis; osteomalacia; rickets. At least nine
investigators have described in one or more thymcctomized animals
retardation in growth with rachitic-like deformities, especially in the
long bones of the legs. Only two of them have given proof that the path-
ologic condition in the bones of their experimental aninuUs was really

rickets. One has shown on fairly good evidence that both the thymcc-
tomized and control animals of his experiments were affVcted alike with
rickets. Several obser\-ers have reported alterations in the hair of their

thymectomized animals, and several have described a voracity of appe-
tite exhibited by the thymectomized animals in contrast to their con-
trol mates. A very few investigators have examined their material for

alterations in the endocrine glands. Five have reported changes in

the nature of hyperplasia in the thyroid and two have reported hyper-
trophy of the medulla of the suprarenal, but no one has reported patho-
logic developments which are of a convincing character in any of the
other organs of internal secretion. Few seem to have studied the organs
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of internal secretion with any care and no one lui.s applied to the study

some of the more recently developed histologic methods or made exami-
nations in the period which immediately followed thymectomy. As a

result of their own studies the authors show that the thymus gland is

not essential to life in the dog. Extirpation of the thymus produces no
detectable alteration in the hair, teeth, contour of the body, muscular
development, strength, activity or intelligence of the experimental

animals. Extirpation of the thymus probably does not influence growth
or development. The possibility that it may cause retardation in

development and delayed closure of the epiphysis cannot be excluded

absolutely. Removal of thymus probably produces no alteration in

the organs of internal secretion. It is possible that it produces well

marked changes in the organs of internal secretion in the period imme-
diately following thymectomy, an observation that was not covered by
these investigators in their series of experiments.

Human Rabies.—Regax and Silkinan (Arch. Diag., April, 1919)

discuss this important topic from the standpoint of theii- recent experi-

ence. They found that the best method of treating the bites of sus-

pected rabid animals is by cauterization. Many writers advocate the

various caustics indiscriminately considering all of eqiuil ^'alue. This

is important as many of the more commonly used methods, such as

cauterization with carbolic acid, silver nitrage and the thermocautery

are objectionable in that they seal up the virus by coagidating the albu-

min of the tissue cells. Nitric acid does not possess this very serious

disadvantage for by virtue of its power of difVusibility and penetration,

it may destroy the virus in cases in which the other methods would
have no results. It is especially valuable in the cauterization of bites

treated late. It produces little scarring and the resultant wound heals

well. It is the caustic that should always be employed. To get the

utmost efl'ects the nitric acid must be fuming. The Avound should be

cauterized as soon after the bite as possible. Wliile many writers

claim that to be effective cauterization must be employed within the

first few hours after the bite, there is no experimental proof to show^

that certain caustics, notably nitric acid are effective at a much later

period. Hence in cases in Avhich the bite is seen late, nitric acid should

be applied even up to the seventy-second hour after the accident. This

is logical because it is well recognized that the virus progresses very

slowly from the original atrium of infection . If only part of the effective

material introduced is destroyed, the amoinit may be sufficient to allow

the body to overcome the small portion of the virus unaffected by the

cauterization. Prior to cauterization the wound should be squeezed

to encourage bleeding and should be thoroughly washed with mercflric

chloride solution 1 to 1000. A wet dressing of the same should be applied

after the caustic has been used. If the wound is a punctured one and

cannot be properly cauterized, it should be laid open with a scalpel to

allow treatment. A bite should not be sewed up. If sutures have been

introduced before the patient appears for treatment, they should be

removed and cauterization performed. For ordinary bites nothing

stronger than a three-day cord should be used. For face bites and

extensively deep wounds a two-day cord should be employed. If the

patient has been bitten by a positively rabid animal it is a practice to
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advise a return for a second series of injections after six months. This
Avill prevent those rare instances of death when the particular virus

concerned has a long incubation period. In the case of face bites or

very extensive wounds one of the writers of this paper has recently

recommended that the entire course of treatment be repeated two
weeks after the completion of the first.
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Trigonitis in the Female.—There is a large and common group of

cases, in which the symptoms are chieiiy those of bladder irritability

with a clear urine and no gross intrinsic or extrinsic pathology to

explain them. In these cases careful examination with the cystoscope
will reveal definite changes in the trigone as the chief pathological

feature and to this group of cases we apply the term cystitis colli or

trigonitis. The onset is generally insidious with graduallv increasing

frequency of urination, especially by day, but somewhat also at night.

With this there is usually no pain, but at the end of the act of urination

there is generally a sensation of incompleteness and a desire to pass

more. The patient will empty her bladder and within two or three

minutes have an imcontrollal)le desire to urinate again which usually,

if yielded to, accomplishes nothing or at most only a few drops are

expelled. There is an almost constant desire to urinate and many
patients complain that l)y day they are obliged to relieve themselves
as often as every five minutes, voiding only a few drops each time.

In the later stages there may be some pain but it is rarely very severe,

and occasionally there may be a slight terminal henuituria. The
treatment of these eases has always been more or less unsatisfactory,

although many varieties of treatment have been advocated. The latest

treatment of this condition, »s de,scril)ed l)y LrNDEMAN (Sur;/., (Jyn.,

and Ohd., 1920, xxx, (14), consists of the injection of quinin and urea
hydrochloride into the })ladder mucosa. This treatment is based on the

well known fact that this drug, when injected into the tissues, especially

in a strength of over 1 per cent., causes a deposit of fibrin and a consider-

able induration at the point of injection which not infrequently remains
for months. Furthermore the outstanding feature of the cystoscopic

picture of this disease is intense congestion, hypertrophy and hyper-
])lasia of the subepithelial l)loodvessels and the swollen mucosa. There-
fore Lindeman deduced that if anything could cause the destruction
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01" at least constriction or compression and thereby reduction in size

and possibly in number of these bloodvessels, the disease would be
relieved and he felt that the injection of quinin and urea hydrochloride

could accomplish these objects. He uses a sterile 2 or 3 per cent,

solution of the drug in normal saline solution colored with methylene
blue (for technical purposes) and makes the injections by means of a

very long flexible needle which is introduced into the bladder through
the catheterizing channel of a cystoscope. The needle is inserted into

the mucosa of the trigone, preferably near one of the ureters, and a

few drops of the solution are injected, producing a small blue wheal.

The needle is then inserted into other areas of the trigone and the

process repeated until as much of the trigone as possible has been
injected. He states that practically all of the patients that have had
this treatment have been greatly relieved and many of them required

no further treatment. There is one possible danger of this treatment

and that is the tendency of this drug to cause necrosis of the tissues

when injected under pi'essure, but thus far Lindeman has had no such

untoward result although he realizes the possibility of this outcome.

Ruptured Ovarian Cyst Without Symptoms.—Rupture of ovarian

cysts is not, of course, extremely rare but from the clinical standpoint

the case reported by Bevan (Surg. Clinics of Chicago, October, 1919,

p. 1083) is of interest because there was a complete disappearance of a

very large tumor without any symptoms. The patient was a woman,
aged tliirty-five years, who had been married a number of ^•ears l)ut

had never had any children. On examination she presented a large

cystic tumor of the abdomen which was diagnosed as an ovarian cyst

and operation was strongly urged. About two weeks later she retiu'ned

and stated that the tumor had disappeared, that her clothes were
four inches larger than they were before and that she had lost eight or

ten pounds in weight. Examination at this time confirmed her state-

ment as the tumor had completely disappeared and there was not even
any mass palpable on bimanual examination. Bevan suspected a rup-

tured cyst and sent her to the hospital for operation and when the

abdomen was opened a cyst of the left ovary was found which contained

between two and three quarts of yellowish fluid and at one point the

cyst wall was very thin and adherent to the cul-de-sac and Bevan
believes that it was at this point that the cyst had ruptured. The total

absence of symptoms, either at the time of rupture or subsequently

makes this case an interesting rarity.

Ovarian Residue in Therapeutics.—For some time Graves (Surg.,

ihjnrc., and Obsf., 1919, xxix, 537j has been advocating the use of

ovarian residue in the treatment of those conditions wliich are usually

attributed to deficient ovarian secretion. By the term ovai-ian residue

he refers to that part of the OA-ary Avhich remains after ablation of the

corpus luteum and which has usually been discarded as valueless. The
results that he has attained with ovarian residue so closely parallel

the effects obtained from whole ovary that it has been impossible to

draw any definite conclusions in favor of one or the other preparation.

He feels safe in stating, however, that the ovarian secretion is not solely

confined to the corpus luteum since the secretion of the atretic follicles
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and the corpus luteuin is a siinilai" product being manufactured hy
analogous cells, namely by those proliferated from the internal theca.

Ovarian residue preserves its integrity longer than do those ovarian
preparations which contain corpus luteum substance so that under
present conditions of preparation ovarian residue is in general superior

in its clinical results to the commercial articles now on the market.
The case reports which are included in his articles are divided into three

groups: (1) those exhibiting the symptoms of the artificial or natural

menopause; (2) those treated for such menstrual disturbances as

amenorrhea, oligomenorrhea, delayed menses and clotting; (3) those

of essential dysmenorrhea. The majority of the cases of the first group
were treated for postoperative hot flushes. In only a few of the cases

were the symj^toms se^•ere, and in many they were not a soiu'ce of com-
plaint, being elicited only after questioning the patient. Ovarian residue

was administered thei'efore, in many instances chiefly for the purpose
of testing its eft'ects on these characteristic vasomotor manifestations.

For hot flushes, ovarian residue like the other ovarian preparations,

acts as a specific palliative rarely failing to give some relief. For those

multiple neurosecretory disturbances such as dizziness, sleeplessness,

headaches, muscular pains, buzzing in the ears, asthenia, etc., which
are so common in the natural, ihough not in the artificial menopause,
ovarian residue is helpful in many cases. In this group there Mere 41

cases and the treatment exerted a beneficial action in 32 or 78 per cent.

In the second group there were failures, especially in the long standing

cases of amenorrhea, although in some instances of delayed menses and
clotting the results Avere rather striking. Even in the amenorrhea
cases in which the menstrual rhythm could not be reestablished, the
patients often mentioned the tonic effect of the treatment. The third

group of essential dysmenorrhea is cjuite incomplete since he has only
recently used the residue in the treatment of this important disorder.

Although he is now treating a number of dysmenorrhea cases of the

anteflexion type with the hope of avoiding operative interference,

sufficient time has not elapsed to warrant definite conclusions.

Indications for Sterilization.—In considering the question of when
sterilization in women is justifiable, Peterson {Jour. Mich. State Med.
Soc, 1919, xviii, 608) calls our attention to the fact that there are two
kinds of artificial sterilization of women—primary artificial sterilization

and incidental artificial sterilization. In primary artificial sterilization,

the end in A'iew is solely to prevent future conception. Incidental

artificial sterilization means the sterilization of the wonuui during the
course of another operation in the belief that the patient's life or well-

being would be seriously impaired by future pregnancies. Primary
artificial sterilization should be comparatively iufmiuent, since the

organic disease which calls for the operation at the same time renders

it hazardous and in the uncertainty of the woman with organic disease

requiring sterilization, the physician will hesitate to advise this procedure
when the uterus can be em])tied with less danger in case pregnancy
supervenes. In incidental sterilization, the woman can bi- rendered

sterile by a simi)le additional operative technic the dangers of which
are i)ractically ////. Peterson believes that all operations devised for

temporary artificial sterilization arc based upon wrong premises, since
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the iiulicatiuns culling for sterilization are hound to grow worse, ne\-er

better. As a rule a woman should never !>(> sterilized without her

consent and that of her husband, and of hei" family or other physician.

Finally, careful study of the history of the patient, (^specially her puer-

peral history, her past and present condition, will enable the physician

to decide for or against primary and incidental artificial sterilization in

pulmonary or other forms of tuberculosis, diseases of the kidneys or

heart, mental diseases, pelvic contraction, defects in the reproductive

organs due to previous labors or operations, and operations of such

nature that subsequent pregnancy and lal)or are rendered dangerous.
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The Size of the Spleen in Immune Mice.—Although the literature is

full of articles upon the part played by the spleen in the grow'th and
development of tumors, it will be found that there is no evidence so far

advanced for the significance of the spleen in resistance that cannot be

matched with eciually good evidence against its participation. Woglom
{Jour. Cancer Res., 1919, iv, 281) gives a brief review of the chief argu-

ments as a preface to his work on this much debated subject. Under-
hang all the reports of an hypertrophied spleen in tumor-beari ng or

immune mice is the tacit assumption that the organ was of normal size

before inoculation. However, a careful study of mice and the most
common mouse infection (mouse-tj-phoid) will reveal the fact that very

few strains are free from this disease and consequently mice which are

generally considered normal have enlarged spleens. The author per-

formed a series of experiments on mice to determine the average weight

of a normal spleen. The direct measurements of the organ were made
by laparotomy and in order to determine whether or not the spleen

enlarged after the operation two sets of animals were autopsied two
and seven weeks after the incision and first measurements were made.
It was found that of the two-week animals 20 per cent, developed an
hypertrophied spleen and of the seven-week 50 per cent, showed a still

greater enlargement of this organ. The author makes allowances for

both cage infection and infection at operation but is imable to come to

any definite conclusions from the data at hand. He thinks it fair to

assume that laparotomy does not result in enlargement of the spleen,

when done with reasonable cleanliness. After extensive experiments in

which mice w-ere inoculated with various immvmizing and non-immuniz-
ing materials the author is unable to adduce any positive results. The
presence or absence of an enlarged spleen in natural, as in acquired

imnnmity, is a matter of pure chance so far as susceptibilit}- or resist-

ance to tumors is concerned. Splenic enlargement therefore is certainly
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the effect of extraneous factors and can often be traced to mouse-
typhoid. The author is not able to bring forward any argument to

refute that of those who beheve that the lymphocyte plays an important
role in establishing a tumor immunity. He thinks the spleen might be
actively engaged and yet not show participation in so far as its size is

concerned. All his experiments reveal only the fact that some immune
mice have enlarged spleens and some have not; some animals with
progressively growing tumors have enlarged spleens and some have not.

And the existence of other causes of splenic hypertrophy, such as mouse-
typhoid, transfers the burden of proof to tliose who assert that splenic

hypertrophy is referable to iminimity.

Dissemination and Destruction of Typhoid Bacilli Injected Intra-

venously in Normal and Immune Rabbits.—Stone {Jour. Infect. Dis.,

1919, XXV, 284) presents the results of investigation of the mechanism
of destruction of typhoid bacilli in rabbits. The author reviews the
different phases in the development of the knowledge of the t^^phoid

bacillus in its various relations to the animal organism. Rabbits were
injected through the ear \'ein, with measured quantities of Ii\ing typhoid
bacilli. It was found that injection of tj'phoid bacilli into normal
animals was followed in a small percentage of cases by fatality. The
typhoid bacilli were demonstrated in all organs within one-half hour,
and persisted for about fourteen days, with the exception of the gall-

l)ladder, where they persisted beyond the eighty-sixth day. Immune
animals' blood and tissues were found to be sterile within twenty-four
hours after a similar injection. Repeating the work of Bull and others,

similar paradoxical results were obtained, showing the bactericidal

property of norma! serum and the lack of same in the serum of immune
animals m vitro, regardless of the agglutinating titre. Addition of

leukocytic suspensions to immune serum in vitro in the presence of B.

typhi, produced no inhibition of bacterial growth. Reactivation of

immune serum by the addition of fresh normal sennn in the presence of

B. typhi, showed increased inhibition of growth relative solely to the
amount of fresh serum added. Admixtin-e of macerated tissue from
immune animals to broth suspensions of typhoid bacilli, produced no
inhibition of growth. Details of technic are given.

On the Mechanism of Bacterial Infections, with Special Reference
to Gas Gangrene.—Bullock and Cramer (Report of Imperial Cancer
Research, 1919, vi, 23) Iiavo carried out an extensive research for deter-
mining the critical factors associated with gas gangrene. Gas gangrene,
they state, is a "severe local lesion accompanied by a toxemia and
followed frequently by a septicemia." The organisms chiefiy respon-
sible are Bacillus welchii. Bacillus edematiens and Vibrio septicus.

The experiments which were carried out in mice showed that the mere
presence of these organisms in a wound is not sufhcient to cause the
peculiar tissue reactions. Thus when the Bacillus welchii obtained
from cultures, is washed free from the medium and by-products and is

then injected into animals, no reaction of the nature of gas gangrene is

obtained. But when the organisms are inoculated along with the
medium in which they liave grown, the typical gangrene results. The
culture medium contains the toxin which assists invasion. The authors
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lay stress upon the "specific" effect of the toxin upon the adrenals,

which they believe is most important in relation to the fatal outcome.

Various factors (cold, exliaustion, fatigue, hemorrhage and anesthesia)

place an extra strain upon the adrenals and may further assist in

enhancing the influence of the toxin. The toxin of gas gangrene has

two separate functions. At first it acts locally in the manner of an
aggresin and enables the bacteria to establish themselves in the body;
later it produces a specific toxemia which with other factors contributes

to the lethal issue. In the ordinar;\' mode of infection by these organisms

toxin is not immediately available to permit invasive localization.

Small mnubers of these bacteria alone will not cause gas gangrene.

The authors have found that the accessory factor in establishing the

progressive infection lies in the presence of calcium salts which are so

commonly introduced in war wounds with the infection. Other sub-

stances were also found to act in a similar but less active manner.
Contact between the bacteria and the calcium salt is not essential.

Gas gangrene will develop if the bacterial suspension and the calcium

salt are injected at different times into the same site or into different

sites at the same time or at diff'erent times. The calcium salts produce

a local change in the tissues disturbing the defensive mechanism
against these bacteria. Injury of mtiscle tissue is not essential for the

development of gas gangrene. The authors explain the manner of the

action of calciimi salts as follows: "One factor which determines the

course of an infection is related to the mechanism by which the leuko-

cytes are first guided to the focus of infection so as to surround it and
then having dealt with it, are removed again and enabled to dispose

of the injected bacteria. This mechanism is evidently upset by the

injection of calcium salts and substances ha\"ing a similar rupturing

(of local defense) action. From the lesions in the bloodvessels and
lymphatics indicating a stasis and the production of a clot of lymph
and plasma it seems reasonable to conclude, that the distm-bance of the

vasctilar and l\nnphatic drainage of the tissues is responsil>le for the dis-

turbance of the mechanism which presides over the movements of the

leukocvtes toward the focus of infection and awav from it."

Observations on the Functional Activity of the Suprarenal Gland in

Health and Disease.—The thesis which is supported in this paper by

Cramer (Report of Imperial Cancer Research, 1919, vi, 1) is that the

th\Toid and adrenal gland functioning together form an apparatus for

the heat regulation of the body by means of their internal secretions.

A study of heat regulation or heat production is not undertaken, but

the author centers his attention upon the morphological changes in the

adrenal and thyroid. The observations were largely carried out on

mice which were subjected to cold, infection, acidosis, hemorrhage and

anesthesia. Experimental hyperpjTcxia was associated with congestion

and partial disappearance of the colloid of the th%Toid. The author

describes a method for the histochemical demonstration of adrenalin

within the cells of the suprarenal. Osmic acid precipitates fine granules

within the cells of the medtilla, which may be differentiated from fat

droplets. These are spoken of as adrenalin. Lethal doses of tetra-

hydronaphthy]amine and severe exposure to cold act as powerful

stimuli to the adrenal with massive secretion. The medullary cells
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discharge their adrenaUn (which may be seen in the veins) and then
undergo lysis. This massive discharge causes congestion of the lungs

and hemorrhage. Moderate stimulation of the gland leads to an
increased output without an unloading of the adrenalin contained in

the medullary cells. Thus the condition of the adrenal in relation to

its secretion is dependent upon the intensity of the stimulus. Some-
what similar results were obtained by infection. With a streptococcus
of low virulency the suprarenal was found to be in a state of stimula-

tion without dejiletion of its adrenalin, while more virulent strains and
infection by the organisms of gas gangrene led to marked exhaustion
of the gland both of its adrenalin content of the medulla and the lipoids

of the cortex. The author found that the lipoids of the cortex played
a part with the medulla in the formation of adrenalin. Following post-

operative shock the suprarenal was not exhausted but its tis.sues were
still loaded Avith adrenalin granules and were actively secreting these

into the central vein at a time when there was low blood-pressure and
a subnormal temperature. This finding is claimed to be in agreement
with that of Stewart who showed that there was no alteration in the
quantity of adrenalin in shock from that of a normal animal. The
entire work of Cramer is based upon the morphological demonstration
of the functional activity of the thyroid and adrenal. Many points will

require the biological test.

The Cultivation of Recently Isolated and Laboratory Strains of

Human Tubercle Bacilli on Artificial Media.—Corpp:r (Am. Rcr. The,
1919, iii, 4G1) used for cultivation sixteen diiferent media having a

basic composition of salt, ammonium phosphate and agar. He grew
human tubercle bacilli which had been artificially cultivated for about
one year on this basic agar with the addition of glycerol and one of

the following: defibrinated rabbit's blood, egg, ground up tissue, beef

extract and peptone. Old laboratory strains six to eight years old did

not grow on this basic agar with glycerol alone. Recently isolated

human tubercle bacilli revealed a disposition of growing only upon a

few media. They grew most constantly on the glycerol agar with the

addition of egg or rabbit's blood. A few of the strains grew on all of

the media on which the old cultures grew. Some of the delicate strains

would not grow even when egg or rabbit's blood was added. With
both the recently isolated and the old cultures there was a distinct

difference in the growth ability of the different strains.

An Investigation of the Acid Fastness of Tubercle Bacilli.—Ehrlich,
Klein and Marmorek observed that young tubercle bacilli are not acid-

fast. Marrnorek suggested that this was due to their not having had
time to develop thefattywaxy capsulewhich is supposed to be responsil)lc

for the resistance to decolorization. Wherry modified this acid fastness

by growing the organism on media unsuitable for the synthesis of fats

and the development of the capsule. Suyenaga {Am. Rev. The, 1919,

iii, 473) was unable to corroborate the observations of Ehrlich, Klein

and Marmorek. He transplanted a saphrophytic strain of tubercle

bacilli (>very two days from the transparent edge where the growth is

younger. The medium used was glycerol agar 0.8 acid to phenol-

phthalein. This rapid transfer for 334 generations had little effect on
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the acid fastness of the organism. Growtli upon the non-nutrient and
the"ameba media" used by Wherry in his work, considerably reduced
the acid fastness but did not altogether destroy it. He also found that
reactions of culture media, varying from 1.5 acidity to 2.0 per cent,

alkalinity to phenolphthalein had little effect upon the acid fastness

of the tubercle bacilli.
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The Prevention of Fatigue in Manufacturing Industries.—Spaeth
{Jour, of Industrial Hygiene, 1920, vol. i, No. 9) states that the absence
of a critical preliminary analysis has led to a confusion in the minds of

certain physiologists between normal fatigue in industry ("industrial

fatigue"), w^hich is harmless, and cumulative fatigue, which is dan-
gerous and may be associated with sei-ious nervous disorders (indus-

trial psychoneuroses). So far as we are aware there exists at

present no valid quantitative physiological test for cumulative
fatigue. Since normal fatigue may merge insensibly into cumulative
fatigue, the reduction of normal fatigue to a minimum is the first logical

step in a prophylactic attack. Normal fatigue may be reduced by a

careful adaptation of all en\dronmental factors such as illumination,

ventilation, humidity, temperature, disposition of machinery, seating

facilities, periods of rest, adequate and nutritious food, etc., to the

physiological requirements of the workers. There is a great need for

physical, physiological and psychological standardization of industrial

workers by trades and processes. We have suggested a number of

simple tests or types of tests that could be applied in a large variety of

industries. Such tests are important for adolescents from fourteen to

twent}' years of age, as well as for men and A\omen in industry. A
mmiber of physiological shortcomings of scientific management are

discussed, especially the untrained type of time-study man and certain

highly unscientific aspects of time and motion study methods.

Syphilis in Railroad Employees.—Stokes and Brehmer (Jour, of

hidustrial Hygiene, 1920, vol. i, No. 9) state that a general medical

examination of 1763 patients of the Mayo Clinic showed 3.1 per

cent, of them to have s.N'philitic infections obvious enough to be

detected without the use of the routine Wassermann test. Four and
two-tenths per cent, of the men and 2.6 per cent, of the women have
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the disease. The lowness of these figures reflects, to some extent, the

weakness of cHnical judgment in the recognition of this disease as

compared with current figures based on the routine Wassermann test.

Part of the lowness of these figures is attributable to the large farm-

ing element in the clientele of the clinic and to the low incidence of

venereal diseases in the States from which most of the patients are drawn.

Of the railroad employees examined, 11.7 per cent, had syphilis. The
disease was <Mght times as frequent in them as in farmers (1.5 per cent.),

three times as frequent in theni as in business men (3.S per cent.), and
twice as frequent as in laborers (6.1 per cent.). The doubtful value of

the history of infection and the blood Wassermann test in the recogni-

tion of these cases is shown by the fact that 24 per cent, of the patients

gave no history of infection other than gonorrhea; 62.5 per cent, had
observed no secondary manifestations and 53 per cent, were com-
pletely Wassermann-negative on the blood. On the other hand, 64

per cent, of those whose spinal fluids were examined showed positive

findings. Of the diagnoses, 58.7 per cent, were contril:)uted by laVjora-

tory procedures; 41.3 per cent, were identified by routine physical

examination. Of the men examined, 79.5 per cent, had syphilis of the

ner\ous system; 18.7 per cent, had cardiovascular sypliilis. Pupillary

abnormalities, muscular paral.^ses and fundus changes were present

in 62.5 per cent, of the cases. Of the cases examined, 65.1 per cent,

showed abnormal knee reflexes, and similarly high percentages prevailed

for the other simpler details of the neurologic examination. Definite

mental s.>"mptoms were present in 38.4 per cent. The above findings

suggest that the routine railroad medical examination is insufficient to

protect the public from the dangers of syphilis in men concerned in the

operation of trains. Three suggestions are made with a view to increas-

ing the efficiency of the railroad medical examination with respect to

the recognition of syphilis : (1 ) Routine Wassermann tests should be per-

formed on all employees between the ages of seventeen and twenty-five

years, by a competent State board of healtli laboratory, and repeated

on all employees reaching thirty-two years of age. (2) There should

be annual effective examination of men between the ages of twenty-fiv(^

and forty rather than of men over fifty years. Such examinations

should include more attention to pupillary reactions than is at present

given, and should employ those fundamentals of the neurologic exa ui-

nations, such as tests of the deep reflexes, Romberg, etc. Thes(> can

readily be performed by competent general examiners. (3) P^ormal

educational propaganda should be undertaken by railroad medical

departments for tlu; education of medical examiners and emjiloyei's

alike to the great significance of syphilis in industrial insufficiency and
personal ill-health.

The Prevention of Simple Goitre in Man.—Kimball, Rogofi"

and Marixk (Jour. Avi. Med. Assn., 1919, Ixxiii, 1873) report

results on the prevention of goitre based on the examination of

girls in the public schools of Akron, Ohio, in grades from the fifth

to the twelfth, inclusive, made from November 26 to Deceml)er 3.

1918—nineteen months after beginning the prophylactic use of iodin.

The method used was to administer 2 grams sodiiun iodide in 0.2-gram

doses for ten con.secutive school days, repeated each autumn and
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spring. The results showed that simple goitre may hv })revente(l on a
large scale and that the method is practical and economical and can be
recommended as a public health measure in goitre districts. The danger
of iodism or of exophthalmic goitre from such amounts of iodin as were
given is shown to be negligible.

Complement Fixation in Diagnosis of Tuberculosis.—Moursund
(Jovr. Infect. DLs., 1920, xxvi, 85) states that the complement-fixation

test for tuberculosis as described in his article is of no value as a
diagnostic or prognostic aid. The complement-fixation test for tuber-

culosis with alcoholic extract of tubercle bacilli as antigen, is not
specific. Not all complement-fixation tests with bacterial antigens

are specific. A large percentage of serums giving a positive Wasser-
mann give fixation with tubercle and gonococcus antigens. A certain

numlier of individuals not infected with tuberculosis or gonorrhea will

give positive fixation tests with one or both of the corresponding

antigens.

The Fate of Bacteria Introduced into the Upper Air Passages.—
Bloomfield (Am. Rev. Tiihcrculosis, 1919, iii, 553) states that the

general result of his experiments indicates that even after a short

period of time it is usually impossible to recover sarcina lutea

swabbed in large amounts on the tongue, nasal mucosa, or into

the crypts of the tonsils. Whereas, disappearance from the nose

was somewhat slower than from the other sites, in only one case could

any organisms be recovered after twenty-four hours, and in none after

two days. Culttires made in this way do not, of course, prove the com-
plete absence of the microorganism in the mouth and nose, but the

general trend of the quantitative relations indicates a rapid chsappear-

ance. The fact that the estimated dose of 50 to 100 billion organisms
was vastly greater than that in any natural infection, indicates the

remarkable efficiency of the mechanism present in the upper air pas-

sages for disposing of this organism. An analysis of the possible factors

active in effecting this disposal indicated that recation of mouth secre-

tions, mechanical action and other mouth bacteria play little, if any
part, but the saliva and mouth secretions exert a prompt and marked
bactericidal effect. Similar methods are being used in studying the fate

of other microorganisms introdticed into the upper air passages.

Potency of Antimeningococcic and Antipneumococcic Serums.—
The measure of control enforced at the Hygienic Laboratory of the

U. S. Public Health Service {Pnhlic Health Reports, 1919, xxxiv,

2657) with respect to the serums used in the treatment of pnevmionia

and meningitis are describecT in great detail. In each case it is required

that the serum under test shall compare favorably with the standard.

In the case of the antipneumococcus serimi a mouse-protection test is

employed, while serological methods are depended on for evaluating

the antimeningococcus serum.

Closing Schools as a Means of Controlling Epidemics.—Committees
of the United States Bureau of Education and of the American
Public Health Association {Piiblic Health Reports, 1919, xxxiv, 2068)
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as tho result of an investigation report that the snccessiul control of

epidemic disease among school children requires: (1) Keeping the

schools open, with the possible exception of spai\scly-settled rural

districts when medical inspection cannot be olitaincd and where aggre-

gation takes place only in the schools. (2) Careful daily or frequent

periodical inspection of schools. (3) Careful provision for exclusion of

cases and contacts, emphasis being placed on clinical data rather than
upon fixed periods of exclusion. (4) Systematic home visitation.

(5) Reliance upon natural and physical cleansing rather than upon
chemical disinfectants.

Steam as a Bedbug Eradicator.—The Puljlic Health Service {Public

Health Rcporis, 1919, xxxiv, 2713) describes the destruction of bed-
bugs in a large bunk-house in which it was possible to subject the
whole interior of the building to steam. A temperature of 160° F.

maintained for tlu'ce hours was found to be elYective. The building

was still free from bugs two months after the steamina;.

Botulism from Eating Canned Ripe Olives.—Armstrong and Story
{labile Health Reports, 1919, xxxiv, 2S77) report an outbreak of

14 cases of botulism from the eating of ripe olives. Seven of the

cases proved fatal. The circumstances of the outbreak were such as

to render study by epidemiological methods very easy. Such methods
point directly to the olives as the source of the poisoning, and an
examination of some of the suspected material showed it to contain the

toxin of the Bacillus botulituis. The olives in question were remarked
to be of abnormal taste, and closer examination showed that they were
certainly spoiled. Only three persons among the seventeen who ate

of the spoiled olives failed to develop clear indications of botulism.

Under the section on prevention the author states that: (1) The epi-

demiological investigation points to the ripe olives as the vehicle of

the poison. (2) The olives and brine were found to be highly toxic for

animals, both when fed and when injected. (3) The organism isolated

from the olives and brine seems, from its morphology, cultiu'al character-

istics, toxin formation, and from the symptoms and i)athological lesions

produced, to be a strain of Bacillus boiulinvs. (4) Antitoxin and
agglutinins could not be deaionstrated in the blood of recovering patients

forty-five days after the dinner. (5) Alcohol has the property of neutral-

izing the toxin when mixed in vitro. (6) It would seem that Bacilhis

bottdinvs does not produce its toxin inider usual conditions in a warm-
blooded animal.

Notice to Contributors.—All communications intended for insertion in the

Original Dcsjmrtmerjt of this Journal arc received only roitli the distincl under-

slanditKj that they are conlribided exclusively to this Journal.
Contributions from abroad v/ritten in a foreign language, if on examination

they are ft)und desirable for this Journal, will be translated at its expense.

A limited number of reprints in pamjjhlet form, if desired, will be furnished to

authors, providing the request for them be ivritten on the manuscript.

All communications should be addressed to

—

Dr. Gkoroe Morris Piicrsol, 1913 Spruce St., Philadelphia, Pa., U.S.A.
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SIR WILLIAM OSLER AS A MAN OF LETTERS.'

By Charles \Y. Burr, M.D.,
PHILADELPHIA.

There are men of talent who do the one work in life they are

peculiarly fitted for and nothing more. In all else they are like ns

ordinary- mortals. There are others for whom work along one line,

of one kind, is not enough. They ha\-e such wide interests, such

capacity for intellectual labor, such a large mental outlook, live in

such a rich intellectual world, that they are compelled to do serious

work in several fields. Others can do one kind of important work

well, but must also ha^"e some other intellectual pleasure. Such

men seek a\-ocations as well as vocations. An avocation is a glorified

hobby. Just as small souls collect postage stamps, or play chess, or

golf, or do some other harmless thing, so certain greater souls must

rest their minds, not l)y idleness and sleep as does the dog, or by

impish play like our distant cousin the monkey, but by some pleasant

and, at the same time, useful productive work. The pursuit of

letters is such an avocation, and one that appealed strongly to Sir

William Osier as it has appealed to so many physicians. I say has

appealed, because there is a justified fear that the newer methods of

education which certain philosophers of the meaner sort are trying

to force on the commg generation and our worship of specialism, not

1 Read at the Osier Memorial Meetintr, Cnllese of Physicians of Philadelpliia,

March .3, 1920.

V'>r,. 1.59, xo. .').—MAV, 1930,



626 burr: sir william osler as a man of letters

onl}' in medicine, but in all kinds of work, will end in breeding men
who will have little interest in, or pleasure from, pure scholarship

for its own sake. The movement is not a permanent one but will

do much injury for many years. Osier was out of sympathy with

any such method of improving the race; he belonged to a world that

is dead or rather in eclipse. He, as a boy, lived in an old-fashioned,

intellectual atmosphere ; his mind was fed not on mental pap but on

real literature. His early taste was not spoilt by the worthless stuff

sent out by the printing presses of today, in such huge quantities

that real literature is smothered. In his bo\hood the making of

books was expensive: wood pulp and multiplex printing presses

were not yet invented. The book trade catered to the full-grown

intellect. Much that was printed was dull , stu})id and soon found its

proper place, but much was scholarly, and, not a little, good, strong

meat for full-grown men. The paranoiac, whom we have always

with us, had to have a well-lined pocket-book to get his crazy

panaceas for social and political e\'ils printed. He was not welcomed

in the Sunday supplement and the uplift magazines because they

had not been imposed on a much suffering people. The Bible was

still a living book; the subjunctive mood had not gone out of

existence; sentences did not have to be reduced to the length of a

clause, lest the reader should have brain-fag, and colons and semi-

colons were still in common use. Punctuation was a well-known

art. People either read or did not read, and if they read they read

and studied things worth the reading. They did not disdain to

reread and got on friendly, or it might be \'ery unfriendh' terms with

an author, but they at least knew his works.

More important, he belonged to a generation which followed the

old tradition, that the physician ought to be a scholar, first broken

away from by Germany and, later, following Germany's example, by

us. Today we ha^'e wandered far from tradition, and under the

pernicious influence of so-called efficiency are trying the experiment

of vocational training. Theoretical pedagogues of the newer school,

l)retending they have discovererl a new psychology, teach us that

to be efficient the boy must, from a ver\- early time, learn only the

things useful in his future work. The disciples of efficiency do not

realize that the one thing we need is well-grown, well-rounded-out

men. ( )sler grew up in an atmosphere of real efficiency, an atmosphere

which made men able to get all out of Vdv that life has to give, and

hence able to gi\e back abundantly.

En\'iroimient reinforced his strong hereditary bent toward appre-

ciation of letters and, in addition to appreciation, he had the impulse

to accomplish. The two do not always go together: ability to enjoy

is much mor(; common than ability to create. Indecnl, sometimes

among men whose trade is writing there is a curious lack of appre-

ciation, of power to appreciate, at least the work of others. But

this is a human failing haAing deep-seated causes. Writing with
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him was not a trade, not a thing done for money or fame, but for

very joy in the doing, liis pleasure, liis rest from serious work.

Another motiN'e was that he reahzed weU his pecuharly powerful

personal influence on students, and, as he firmly felt the need of

scholarliness in physicians, in order that they should have such a

grasp on all culture that they would see nature as a whole, and see

the real relations between things which to the \ulgar mind seem to

have notliing in common, he strove in his non-medical essays to

stimulate an appetite for the study of biography and history, the

keys which open the lock of philosophy. He handed on the torch

to sympathetic hands; that was easy enough; but more than that, he
made kinetic, potential tendencies in many a young man who might
otherwise never have been stimulated in the right way. He knew
full well that to understand the medicine of today one must know the

medicine of the past, and many of his essays deal with that subject.

He was consciously or unconsciously ever fighting the pernicious

German intellectual influence in medicine which has done so much
harm in America. I mean the idea that advance comes from each

man taking up some one little subject and studying that thoroughly.

Now there is good in this, just as there is good in a method of modern
industrial life whereby a man in, say shoemaking, is taught to do
some one little thing until he becomes almost as automatic as the

machine itself. The good is that shoes are cheaper, more people

can therefore buy them than in the old days; the evil is the shoe-

maker is not a man but a cog. Further, no such workman will be

able to see shoes in relation to the universe and invent some better

foot-covering. So in medicine the research workers by the German
system rarely make great discoveries, and as men they will insofar

be failures in that they will not get all that is possible out of life.

One reason why modern Germany has made relatively so few great

fundamental discoveries in science, why it has had so few stars of the

first magnitude, while ha^•ing made so many little discoveries, having
so many minor stars, is this very thing, that the Germans have
carried specialism so far that each man's mental life is passed in a

world too small for him to see the great universe.

Wide as were Osier's intellectual interests, many of his friends

were astonished at his acceptance of the invitation to deli^'er the

Ingersoll lecture on "The Immortality of ]\Ian." He declined once,

but when a second invitation came he felt he could not again refuse,

the more especially because President Ehot told him others of his

profession had also declined. The inference seems to be that

a refusal to lectm-e on the subject might strengthen the popular
opinion that where there are fom- physicians there are three atheists.

There is no need to say tliat Osier's philosophy did not agree with
the saying. In a private letter to a friend he classed himself as a

subconscious Teresian. What that is everybody who has studied

the history of religion knows, and those who have not manifest a
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lack of interest in the matter of which they need not he ^jtoikL He
chose for his title "Science and Immortahty." In the k'ctnre he

frankly confesses science cannot hel}) in (^leciding the question as to

whether there is personal snr^•i^•al after death, points out that whole

races have played their part and come and gone and been careless

of immortality, that even today, though a small number of people

live this life as a preparation for the life to come, the majority are

in no way influenced in conduct or in thought by what the future

may be. I^is own feeling is that " to keep his mind sweet the modern
scientific man should be saturated with the Bible and Plato, witli

Homer, Shakespeare and INIilton: to see life through their eyes may
enable him to strike a balance between the rational and the emo-

tional, which is the most serious difficulty of the intellectual life."

This is good advice, but whether it is followed will depend primarily

on a man's protoplasmic make-up and in less degree on his child-

hood's nurture. Intellectual affinity is quite as real as chemical,

nor more nor less mysterious, and how Smith or Jones or Robinson

will react to Plato or Milton or any other mind, whether there will

be any reaction, or if any what, depends on things we know nothing

of and certainly have no control over.

Osier showed his zest for letters and his ability therein even in his

purel\- medical writing. This is nowhere better shown than in his

paper on "The Treatment of Disease," written for the The Oxford

Medicixc. Written when he was no longer young, I think it was

among the last things he did, it is his apologia for his therapeutic

methods. You all know, of course, that the therapeutically credu-

lous, the lovers of e\'ery new drug, the worshippers at the shrine of

the idol medication, called him a therapeutic nihilist, and not always

in language to be used by tongues polite. They have not, and will

not, enjoy this essay, especially as there is an undertone running

through the whole indicating that polypharmacists may not know
quite as much as the\' imagine. His emphasis on the fact that the

starting-point of all treatment is a thorough knowledge of the natural

history of disease is not jileasant reading to the gentlemen who much
prefer to spin cobwebs of therapeutic method, out of a thread of dream

phx'siology, spun with busy pens on ])apei' at a, writing desk.

Most of Osier's essa> s had some relation to medicine. He was

from early manhood particularly interested in biography. One
whole volume entitled An Ahdxin/a Sfiidcitf (uid Other Biographic

Kssai/.s contains only biography. But he was interested in these

men not only as physicians but as men, and especially as men who
conquered obstacles; men who by sheer effort of mind had done

things and thought things others better placed, sometimes, had

neither done nor thought. His social instinct was so great that he

was not content to have many living friends scattered over the

whole world, but was compelled to hunt up all the dead worthies
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who had done things and been forgotten. In friendship he resur-

rected them that they might have more friends.

He was strongly influenced by Greek thought. He v,as so pro-

foundly Platonic that more than once in writing, and many, many
times in common talk, he said he would rather be wrong with Plato

than right with anybody else. His worship of Greek philosophy

pervaded him: it influenced him in many ways: even in his strictly

scientific writing now and again a reference to Plato appears. As
I know no Latin and less Greek, and can make no claim to any
deep knowledge even of Jowett, but am a sort of barbarian (in the

older sense) who has read a little philosoph\", mainly to be astonished

to find how modern, how familiar much of it seems, I am entirely

incompetent to speak on matters with which Osier was familiar.

I am somewhat like the woman who was astonished at the number of

quotations Shakespeare used in Hamlet. I can only sa}- that it

might be useful to the world-rescuers of the ne^^est school, who, as I

understand, would abolish the study of history, since our problems

are all new, and the study of ancient philosophy and science be-

cause those old thinkers are behind the times, to read, learn and
inwardly digest what Plato has to say about education and not a
few other things. I am sure if they have as open minds as they

boast of ha^"ing they would come away from such reading with a

feeling of humility such as they ha^e never had before. A few of

them might even stop teaching in order to learn something them-
selves. Osier's interest in Plato and things platonic led to an honor
A\hich I think had never come to any other physician, the presi-

dency of the Classical Association, at the meeting of which in ]\Iay,

1919, he delivered the presidential address. His subject was "The
Old Humanities and the New Science." The address is character-

istic. It shows here and there his sly and sometime impish wit, his

unexpected references to out-of-the-way characters in books, once

popular but now forgotten, or reigning among the immortals in name
only, ha^ing ghostly immortality, and finally his wisdom. He holds

the balance true between science and the humanities and maintains

what will e\er be true, that the educated man needs both or he is

not an educated man. The circumstances of the writting of this

address impressed me tremendously. Written at an age later than

that at which most men cease to think, and, if surviving in this world,

are often in a sense mere automata, living in an intellectual past,

the gates of the brain tight shut against the entrance of any new idea,

no matter how strong the battle without and how great an effort

is made to compel entrance, with emotions deadened, not, as the

poets say, by increased wisdom but because the life-carrying stream

passes more sluggishly o\"er the cells which, in some mysterious way,
secrete thought and bathes them in a fluid less rich in the hormones
carried from distant organs, and because the sewers of the body are

clogged, it shows no sign of age. Remember, too, its author had
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lived through four long years of war, had seen his country wracked

and driven almost beyond endurance, and finally had suffered the

sacrifice of his only son and child. The man who could endure all

this and yet make such an address needs no argument to prove his

worth.

Osier made no pretense to being a great light in literature; none of

his essays will give him a living immortality ; they will of necessity

soon be put on the upper shelves in the store rooms of libraries and

only be read by medical antiquarians hunting up the lives of old

worthies, just as he shook the dust from many an old volume written

by men one time great and resurrected only because he had a mind

curious to know the steps that led to the growth of science and of

medicine But the influence his essays have had on the men of the

days of his teaching will be a never-dying force for good. Just as

there is an immortality of matter carried from generation to genera-

tion, so there is an immortality- of thought passed on from teacher

to student. Few men have chosen their hobbies so wisely as he.

He helped others in getting his own greatest pleasures.

SIR WILLIAM OSLER AS HOST TO AMERICANS IN ENGLAND
LURING THE WAR.^

By George William Norris, A.B., M.I).,

PHILADELPHIA

In the autiunn of 1904 a young man recently emerged from a

hospital internship, and having had the temerity to send out certain

medical reprints, received the following letter:

"Thanks for your papers, with which I am greatly pleased, not

only for the evidence of good work they show, but for the memory
of your father and grandfather. The tuberculous endocarditis

paper is most interesting and will be useful, as I have just been

going over all our material on the subject. Could you not come

down this winter and give us a little talk at our Laennec Society?

I send \ou a program and ^•ou wiH see the sort of work we are trying

to do.""

Needless to say the young man accepted, and thus first tasted

Oslerian hospitality and fell under the spell of Oslerian influence.

The incident itself is of interest only in that it exemplifies what

was l)appening to other young physicians in other cities. The
mere fact that someone did read reprints, and especially that no

less a man than Osier himself had shown a personal interest in one's

• Read at the Osier Memorial Meeting, CoUoRe of Physicians, of Philadelphia,

March 3, 1920.
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efforts, was a stimulus as effective as it was widespread. Is it auy
W'Onder that Osier's death is so strongly felt as a personal loss by so

large a part of our medical profession. And is it any wonder, on
the other hand, that Osier could do and did so much during the great

war in having the young Americans and Canadians who went to

England assigned to duties and positions best suited to their abilities?

Sir William at Oxford during the War.

In May, 1917, when the first American Base Hospitals arrived

in England, among the first to meet them and extend a welcoming
hand was Sir ^Yilliam, Avho seemed to be everywdiere: handshaking

with everyone and inviting man}' to his home. During the year

ending last summer alone no less than sixteen hundred guests broke

bread at his table. From our first entrance into the war until long

thereafter a constant and steady stream of Americans flowed to

Oxford. From hundreds one heard in France of their delightful

welcome there.

Nor must we think tliat such hospitality was extended only to
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friends and persons of distincticni. 'Diere were probably no men in

the Av]i()le American service so lonely, lost and forgotten as that lot

of unattached medical officers, upward of one thousand in number,

who were sent overseas in the early days attached to British bat-

talions, and as reward for their prompt patriotism, denied consider-

ation as well as promotion by our War Department. Many of these

men were welcomed at Oxford, although for the most part they were

entire strangers to Sir ^Yilliam by both name and reputation.

Those who again visited Sir William after the Armistice, after the

death of his son, were amazed to see with what an unconquerable

spirit he met his awful loss. There was the same self-effacing kind-

ness and sacrifice, the same hospitality and farewell dinners even for

those aV)out to return home—dinners graced by men of international

repute, because Sir William was the host.

Of the hospitality meted out at 13 Xorham Gardens it is difficult

to s})eak. One did not have to be told one was welcome—one

somehow felt it. It was indeed a place where, as related in the old

Norse Saga of Frithiof , "Hospitality sat in gladness." She strained

not, V)ut pervaded all things. Whether one wandered in the gardens

with Lady Osier, who wistfully showed one her pet flower-beds

ploughed up to grow potatoes; whether one visited the militar\'

hospital or dined at old Christ Church College with Sir William; or

whether of an evening one sat at ease before the open fire in the

library, while l)eing shown the treasured tomes that Osier knew and
loved so well, it mattered not. The evenings passed quickly amid
reminiscence, anecdote, flashes of wit and twinkles from those deep-

set eyes; while questions were asked about those at home whom he

had long not seen.

Aihice and assistance were yours for the asking. Often indeed

one heard: "You must see such and such a hospital; I will give

you a letter." "Don't fail to visit ; a splendid fellow; tell

him I sent you.'' " If you want anything when in France drop me a

line." "I was interested in your article on so and so and shall

refer to it in my next edition." "You must read X, published in

1040; he was ((ulte wonderfnl. Bnt little of real importance has

been added since."

Charming, ahvays interesting and interested; always giving in

full measure of himself and of his time; always brave and smiling,

and with an only son in France in the heavy artillery. A son so

much beloved that it is witli much hesitancy and only in profound

re\'erence I speak of an almost sacred incident.

It was long past bedtime; we were about to "turn in" and had lit

onr bed-room candles, when the cheery, well-known voice from the

hallway called us back. "Do you mind? I should like to show you

Revere 's room?"
There it was, untenanted, but just as its occupant had left it.

" "^'ou must see some of his books. Are not these gems? These old
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editions of English classics which he has picked up. I liear from
him every week."

The quiet room, in the sleepy town, the flickering candles, the

musty volumes, the devoted father—it was a picture seen tlu-ough

an atmosphere of the teeth-gritting tenseness which pervaded the

whole of England at that time; and with a background of that Hell

that was being enacted across the Channel—a picture that will not

be forgotten.

And it was not long afterward we learned that the dreaded blow
had fallen, and that Revere, too, now slept in "Flanders Fields!"

THE DIAGNOSTIC SIGNIFICANCE OF INSPIRATORY
MOVEMENTS OF THE COSTAL MARGINS.

By C. F. Hoover,
CLEVELAND, OHIO.

Six years ago the AM-iter published an article^ on the functions

of the diaphragm and their diagnostic significance. In that article

former interpretations of plirenic action were criticized and the

relation between the curve of the phrenic plane and movement of the

costal margins to which it is attached was discussed; experimental

and clinical evidence was also presented, to show that inspirator}'

widening of the subcostal angle and the outward movements of the

costal border are not expressions of phrenic excm-sion but that they

are expressions of intercostal activation. It was also shown in this

article that when the curve of the phrenic plane is flattened the

diaphragm gains the mastery of the costal ma/gin, and that when
this is the case the costal margins move toward the median line

during inspiration; and, furthermore, that inspiratory narrowing of the

subcostal angle is not an evidence of phrenic excursion but piu-ely

an evidence of phrenic activation. The only agent which causes

widening of the subcostal angle during inspiration is the intercostal

musculatiu'e.

Foiu" years later- the role of the scaleni, intercostals and diapliragm

was discussed and the work of Duchenne and several of his contem-

poraries was reviewed. In this publication it was shown how
Duchenne's results came to differ from the results of liis contem-

poraries in performing the same experiment. Further evidence

was adduced to show that the costal border phenomena depend

entirely upon the plane of the diaphragm, and that when the plane

of the diaphragm is convex on its under surface the costal margins

1 Arch. Int. Med., 1913, xii, 214-224.
2 Ibid., XX, 701-715.
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move outward during inspiration, just as when the diaphragm is

convex on its upper surface.

The results of the waiter's former obserA'ations indicate that the
direction and extent of inspiratory movement of the costal margins
may be modified by the curve of the plirenic plane, by synechia
between the diaphragm and the thoracic wall and by the nerve
supply to the intercostal muscles and the diaphragm. These respira-

tory phenomena are not presented to the examining physician with
a surface announcement of the underlying patholog\'. All that is

visible to the examiner is the extent and direction of mo\ement of

the outer and inner parts of each costal margin, the mo\'ements of

the arcs of the ribs and the protrusion of the epigastrimn.

A direct method of discussing the role of the diaphragm is to

consider the variety of movements of the costal margin during

inspiration, and in this article I propose serially to consider the vary-

ing mo\ements of these borders.

Exaggerated Symmetrical Outward ^Movements of Both
Costal jNIargixs. Such movements are seen in paralysis of the

entire diaphragm, as from poliomyelitis. I have seen one such
instance in a child, an account of which was published in the first

article referred to. There was great exaggeration of the spreading

of the hypochondria, and all of the costal margin of each side moved
in an outward direction to an exaggerated degree. Another instance

of complete paralysis of the diaphragm was seen in the terminal

stages of spinal-cord disease in a woman, aged forty years, v,'ho had
primary anemia. The exaggeration of the outward movement was
due in both these cases to the loss of resistance to the widening

movement of the costal margin, which is supplied by a normally

acting diaphragm. I/nder such circumstances there is no opposi-

tion to the normal action of the intercostal muscles. Furthermore,

the loss of phrenic action demands increased activity of the inter-

costals to compensate for the loss of phrenic <lescent during inspira-

tion.

Two other cases were described in which there was exaggerated

symmetrical spreading of the subcostal angle, ^^^th an exaggerated

spread of the hypochondria. In one of these cases the cmious
movement was due to paralysis of the scaleni in a child \\dth con-

genital myatonia. All the intercostals and the diapliragm were
normal, but, owing to the want of normal anchorage from the scaleni

there was an inspiratory retraction of the upper three ribs and manu-
brium,^ and the exaggerated outward movement of the costal margins

and the hypochondria in this case was a compensatory measure on
account of diminution of volume of the upper lung, which occurred

during inspiration. This mechanism caused rebreathing between
the upper and lower lung, so that the increased spread of the hypo-

3 Jour. Am. Med. Assn., 1919, l.xxiii, 17-20.
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chondria and widening of the subcostal angle constituted a purely

compensatory measure, which was demanded by the mechanism of

rebreathing.

Another patient had the same phenomenon of rebreathing between
the upper and lower lung to such an exaggerated degree that it

imposed on several medical men as a case of tracheal stenosis. This
patient had normally functioning scalene muscles, but had paralysis

of the upper four intercostal muscles of both sides. This vicious

cycle of rebreathing was intensified just as the respiratory function

was called upon for increased movements by exercise or by laughing

and crying.

The Entire Costal Margins of both Sides jMove Symmetri-
cally TOWARD THE Median Line, This movement is observed

(1) in patients who have paralysis of the intercostal muscles and in

all instances of injury to the spinal cord in the cervical or upper
dorsal region; and (2) in flattening of the diaphragm, due either to

chronic emphysema or acute emphysema from bronchiolar spasm.

This phenomenon enables us to estimate the degree of flattening of

the phrenic leaf. It is invariably present in general bronchiolar

spasm and is of service in differentiating between pseudo-asthma and
genuine bronchiolar spasm, which occur in patients with chronic

bronchitis and emphysema. Many of these patients have attacks

which they interpret as genuine asthmatic attacks, when in reality

the whole procedure is born of an asthmaphobia. These patients

live in constant fear of an asthmatic attack and are liable to ha\'e

much respiratory discomfort which is psychic in origin. In fact

the only manner in which an accurate differentiation can be made
between pseudo-asthma and genuine asthma is to observe the

costal margins. If the costal margins do not move toward the

median line during inspiration then the observer may be perfectly

sure there is no bronchiolar spasm, for with bronchiolar spasm there

is always sufficient increase of total volume of the lung to flatten

the diaphragm sufficiently to procure its mastery over the costal

margins.

In the absence of bronchiolar spasm this sign is of great service

in estimating the severity of chronic emphysema. When a patient

suffering from chronic emphysema, attended with bronchitis, has

sufficient enlargement of his limg to give him cyanosis, with a

carbon-dioxide percentage in the ah'eolar air of 7 per cent, or more,

there is invariably a sufficient flattening of the entire diaphragm to

cause inspiratory narrowing of the subcostal angle and inspiratory

retraction of the entire costal margin of both sides. Percussion

fails to gi\'e us accurate information on this point, because from

percussion we can learn only about the descent of the edges of the

lung into the pleural sinus, and the pleural sinuses may be com-
pletely filled with emphysematous lung and still the entire body of

the diaphragm will not be sufficiently flattened to cause inspiratory

retraction of the costal margins.
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The significance of respiratory retraction of both costal margins

was demonstrated in a patient who on entering the hospital breathed

fourteen times a minute and had se\"en liters of tidal air per minute.

The patient was cyanotic. The dyspnea and air hunger were very

pronounced. The patient's alveolar air, as estimated by the Haldane

method, contained 7.3 per cent, of carbon dioxide. This patient

had a chronic bronchitis and emphysema, and at the same time

did not seem to ha\e bronchiolar spasm. His real difficulty was

a})parently due to h}peremia of the mucosa of his bronchical path,

although this was not proved at the time by the employment of

adrenalin or any other drug to show there was no bronchiolar spasm.

After two days the patient no longer suffered from air hunger or

<lyspnea and the cyanosis had disappeared. The patient's ah-eolar

air contained 5.3 per cent, of carbon dioxide instead of 7.3 per cent.,

as at the time of entrance, but he was still breathing fourteen times

a minute, and breathed seven liters of air just as he did at the tune

of entrance. The difference, however, between the two periods was
that on entrance the patient was suft'ering from intense air hunger

and was employing all his strength to ventilate his lung fourteen

times a minute, with a half-liter of tidal air at each respiration. In

the latter period he breathed at the same rate, with the same tidal

air, in perfect comfort. So when this man was at rest he required

a seven-liter minute volume of air to properly ventilate his lungs.

Now, with the added work which was thrown upon him with stenosis

of his bronchioles he demanded, of course, an increase in oxygen

consumption, and should have required, as a consequence, a minute

volume of air which was beyond his ability to breathe.

This was not the only difficulty with this man. In the first period

he had an emphysema w^hich was much severer than during the

second period. This, however, was not demonstrable by percussion

because at both periods the lower borders of the lung filled the

pleural sinus. At the time of entrance to the hospital, however,

both costal margins in their entire extent were drawn toward the

median line during inspiration; and in the second period, when he

was no longer cyanotic, was not suffering from air himger, and the

carbon-dioxide percentage in the alveolar air had diminished 2 per

cent., the costal margins were no longer drawn toward the median
line during inspiration, but either remained constant in their relation

to the median line or showed slightly lateral mo^ements. Th(^

nun'ement of the costal borders was the only physical sign on which

one could \m\c diagnosed a higher grade of emphysema during the

])eriod of dyspnea and cyanosis.

The Entire Costal Margin of One Side Moves Farther
AND More PR():MFrLY in an Outward Direction TrL\N the Other
Border. In observing the costal margin of course one must also

take into consideration the movement of the entire arc of the ribs,

but \\'hcn the arcs of the ribs on the two sides move svinmetrically,
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but the costal margin moves farther on one side, it indicates there

has been some accentuation of the arch of the diaphragm on the

affected side. This disparity of movement is seen in acute diseases

of the Hver. On several occasions the writer has observed an

increase in the lateral moA'ement of the costal margin of the right

side when the patient had an acute swelling of the liver <lue to

parenchymatous disease. This was apparent when the li^er did

not extend below the costal margin. H()we\er, the increase in the

outward movement of the margin of the right side indicated there

was a greater increase in the volume of li\'er than the jjosition of its

lower border indicated. As these patients recovered from their

acute hepatic swelling the costal margins again resinned a perfectly

syim^netrical movement.
This phenomenon is also seen in subphrenic abscess. The fii-st

patient of this kind the writer observed was a man who had had gall-

stones, was operated, returned home with what seemed a satisfactory

convalescence, and reentered the hospital two months afterward

^^'ith fever and an* hunger. The entire right thorax was flat on per-

cussion from the clavicle to the costal margin. There was a large

subphrenic abscess which had ruptured into the pleural cavity, and
the liver was displaced nearly a hand's breadth below the costal

margin. In spite of total want of pulmonary ventilation on the

right side the right costal margin moved laterally much farther than

the costal margin of the left side, where there was no disease of the

lung or pleura. This exaggerated outward mo\'ement of the costal

margin on the affected side suggested an impairment of the dia-

phragmatic influence on the movement of the costal margin, either

because the arch of the diaphragm on that side was greatly accentu-

ated by the subphrenic abscess or because of a myositis of the

muscular leaf of the right side.

Since this experience the writer has known of Ave cases of sub-

phrenic abscess, all of which were attended with dulness t)n per-

cussion, impaired tactile fremitus and bronchial breathing o\'er the

base of the right thorax. In all of these cases the diagnosis of sub-

phrenic abscess was made solely on the fact that the costal margin

of the affected side mo^'ed farther away from the median line than

did the costal margin on the healthy side. However, in the course

of the formation of a subphrenic abscess, should the diaphragm be

displaced in an upward direction, the pleiu-al sinus obliterated, and

synechia between the diaphragm and the thoracic wall take place,

then a new point of attachment would be formed, so that the effec-

tive part of the diaphragm on the right side, namely, that portion

which extends from the central tendon to the point of synechia, would

have a flattened plane on its upper surface, and instead of the costal

margin moving farther away from the median line during inspiration

it would move toward the median line. This actually occurred in

one case of subphrenic abscess which recently came to operation on
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the surgical side of Lakeside Hospital. The costal margin of the

right side moved toward the median line during inspiration. A
differentiation of thoracic empyema was made as against subplirenic

abscess, but at operation a subphrenic abscess was discovered. So
far as could be learned at operation the diaphragm was fixed to the

thoracic wall, and it was evidently this fixation which gave the mis-

leading sign.

The only supraphrenic or intrathoracic disease which thus far has

been observed to give an increased outward movement of the costal

margin of the affected side is massive collapse of the liuigs. In

massive collapse of the lungs we have an acute shrinkage of a large

portion of Inng without preliminary disease of the affected lung.

It has been frequently observed to occur in the low^r lobe of each

side; and when the low^r lobe or both lobes of one side are involved,

diminution in ^'olume of the lung is unaccompanied by synechia

between the lung and the chest wall or between the chest wall and
the diaphragm. This is a rare occurrence and it was little observed

prior to the war. With massive collapse of the lower lobe or the

entire lung of one side the diaphragm is greatly increased on its

upper surface, and although during inspiration there may be no

lessening of the vigor of activation of the diaphragm on the affected

side, its influence on the movement of the costal margin will haA'e

been lessened, and consequently, with lessening traction of the

diapln'agm on the costal margin, its outward movement will be

accentuated

.

This is a very valuable diagnostic point in diagnosis of massive

collapse of the base of the lung. With massive collapse of the base

there will be marked dulness and high-pitched bronchial breathing,

with an increased outward movement of the costal margin of the

affected side. The differential diagnosis will, of course, lie between

subphrenic abscess and collapse of the lung, but in collapse of the

lung one can make out other evidences of tliminished volume of the

affected lung. Not only will the diaphragm be displaced in an up-

ward direction, but the heart and mediastinum will also be displaced

toward the affected side. In cases of chronic fibroid disease of the

lungs we usually have synechia between the diaphragm and the

chest wall. The lung is diminished in ^olume and increased in

density, and there is fixation of the leaf of the diaphrtigm to the

thoracic wall. Here we have not only an upward displacement, but

also an upward fixation of the diaphragm, and for this reason chronic

fibroid disease of the lung is accompanied by diminished excursion

of the costal margin or the costal margin is moved toward the median

line during inspiration. Should fibrosis and contraction of the base

of the lung be unaccompanied by obliteration of the pleiu'al sinus

or synechia between the diaphragm and the chest wall, then, of

course, we would have exactly the same physical signs that occur

in massi^e collapse. Where\'er this cjuestion of differential diagnosis
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occurs we have, of com*se, the previous history to guide us in the

differentiation. So thus far collapse of the lower lobe of the lung is

the only condition in which the costal margin acquires an increased

outward movement during inspiration. Captain ]M. A. Blankenhorn,

of the A. E, F. in France, had ample opportunity to make this

observation, and he assures me that the increased outward mo\'e-

ment of the costal margin on the affected side was one of the most
striking and helpful diagnostic points in making the diagnosis. The
essential physical condition for bringing about this unilateral in-

creased movement of the costal margin is a diminution in volume of

the lower lobe of the lung unaccompanied hy synechia between the

diapliragm and the chest wall.

The Costal Margin of One Side ]Mo\'es Toward the Median
Line. When the costal margin of one side moves toward the median

line during inspiration and the other side moves in an outward

direction it means that the diaphragm on the affected side has gained

the mastery of the costal margin. This will occur when the dia-

phragm is sufficiently depressed or when the intercostal muscles of

the same side are paralyzed. When the dominance of the diaplii'agm

is due to paresis of the intercostals of one side on account of spinal

cord disease, there is, of course, no e^'idence of intrathoracic disease,

and not only the ends of the affected rib move toward the median

line dm'ing inspiration, but the entire arc of the rib will fail to move
or will be retracted during inspiration. I'nilateral retraction of a

costal margin, that is, an entire unilateral mo^'ement toward the

median line during inspiration, is not a pathognomonic sign of

pneumothorax or pleurisy with effusion. It is merely an evidence

of the lessening of the normal curve of the phrenic leaf. It does

not matter whether the diaphragm is convex on its upper or on its

lower surface. In either case the phrenic control of the costal

margin is lost. And what is still more significant, it does not matter

whether the phrenic leaf of the affected side moves upward or down-
ward during the inspiratory act; the costal margin will move away
from the median line if there is sufficient curve to the diaphragm

to lose the mastery of the costal margin. Tliis is seen in large

effusions into the pleural cavity and also in pneumothorax A\hen the

contained air has a pressure above that of barometric pressure. An
instance of right-sided pneumothorax, with positive pressure in the

pleural cavity and conca\' ity of the upper surface of the diaphragm,

was very plainly visible imder the fluoroscope. During inspiration

the diaphragm on the right moved upward and on the left moved
dow^nward. The costal margins on both sides moved away from the

median line, but on the right side there was lessened movement in an

outward direction. The liver moved upward during inspiration.

When the air-pressure was released by paracentesis so that baro-

metric pressure prevailed in the pleural cavity, there was no excur-

sion of the diaphragm during inspiration, but the costal margin of

the right side moved strongly toward the median line.
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In three instances of large accumulation of fluid in the pleural

cavity tlie spleen was displaced well below the costal margin, the

whole left thorax was flat to percussion and tactile fremitus was

absent, the respiratory sounds had a bronchial character and there

was marked whispered ])ectoriloquy. The costal margin of the left

side moved in an t>utward direction, but much less than on the right

side . With a large accumulation of pus in the pleural cavity one could

not see the plane of the diaphragm as in the case of pneumothorax.

However, owing to the fact that the entire pleural cavity showed

evidences of eftiision, paracentesis was performed and two pints of

fluid were removed from the pleural cavity. Then the costal

margin of the aft'ected side was seen to move strongly toward the

median line during inspiration. The pleural cavity was aspirated

as completely as possible and the costal margin again moved in an

outward direction, although it did not move as far as the costal

margin of the opposite side.

These experiences prove two very important points: One is that

the direction in which the costal margin will move does not depend

upon the position of the diaphragm but on the curve of its plane.

The result is quite the same whether the convexity is on the upper

or lower surface. These experiences also prove that the outward

movement of the costal margin of the affected side does not depend

on the descent of the viscera during inspiration. As was seen in the

case of pneumothorax, when the li\'er moved upward diu-ing inspira-

tion the movement of the right costal margin was away from the

median line.

All these signs may sometimes fail us in making a diagnosis. For

instance a woman recently under my observation had a subplu-enic

abscess of the left side, with fetid empyema, attended with the

evolution of gas in the pleural cavity. The patient had all the signs

of pyopneumothorax and the costal margin of the affected side

moved outward during inspiration. An operative procedure was

undertaken; the eighth rib was resected in the axillary line, fetid

j)us in large amounts was evacuated and a marked convexity of the

diaphragm could be clearly seen. Paracentesis tlu-ough the dia-

I)hragm revealed a large subphrenic abscess. Now, in this instance

we had a combination of subphrenic abscess with pyopneumothorax

of the same side. The ])osition of the diaphragm, so far as we could

determine, was pretty nearly that of the normal arch; so the loss of

movement of the costal margin on the affected side was due entirely

to the want of ventilation of the lungs and the consequently impaired

movement of the ribs in their entire extent, but what movement of

the costal margin was apparent was in an outward direction.

Unilateral Bronxiiiolar Spasm. A patient with chronic

bronchitis and emphysema and frequently recurring attacks of

bronchiolar spasms had an attack of asthma in which the costal

margin of tlie left side moved toward the median line, but the right
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costal margin moved outwjtrd. Tlu' i)atifiil was jj;iv('ii adrcnaliii,

as on many former occasions, and its administration was followed In'

})rompt relief of the asthma; directly the bronchiolar s})asm ceased

there was synnnetrical outward movement of l)oth costal margins.

I'nilateral bronchiolar spasm is a very nnusnal clinical experience,

but this man gave us several exliibitions of this phenomenon, and
in each instance the attack was relieved by adrenalin just as readily

as when he had bronchiolar spasm throughout the lung.

When we are dealing with inspiratory retraction of the costal

margin of one side, due to intrathoracic disease, a complete diagnosis

is, of course, not directly implied, but we can be sure that the

diaphragm has gained control of the costal margin. There is,

however, an exception to this rule, and that is synechia between the

diaphragm and the thoracic wall. If the pleural sinus is obliterated

and the diaphragm has an attachment directly on the thoracic wall,

then the insertions at the costal margin will no longer play a role in

the control of the costal margin movement. Under these circum-

stances there will, of course, be no descent of the diapliragm,

although the under surface of the arch of the diaphragm will be greatly

accentuated in an upward direction, but the effective portion of

the diaphragm will be that portion which lies between the central

tendon and the synechia with the thoracic wall. Therefore the

effective portion of the diaphragm may be horizontal when the

concavity of the under surface is greatly increased. Under these

circumstances the hypochondrium and costal margin will be drawn
toward the median line during inspiration, although the leaf of the

diaphragm on the affected side will occupy a much higher position

than normally.

This movement of the costal margin can easily be shown experi-

mentally on the dog })y suturing the leaf of the diaphragm to a rib

in the axillary and anterior axillary lines. This new fixation of the

diaphragm will cause the costal margin to move toward the median

line during inspiration. ^Yhen the sutures are released the costal

margin will again resume its outward movement. ^Yith this simple

procedure the exact conditions of obsolete pleurisy with synechia

between the diaphragm and the chest wall are reproduced.

Disparity of Movement BET^VEEN the Inner and Outer
Portions of the Costal Margins. The curve of the diaphragm

varies in its different portions. The muscular fibers of the dia-

phragm which take their origin from the central tendon, and which

are inserted along the costal margin from the costal angle to the

eighth costal cartilage, have a much less convexity than the fibers

from the lateral and posterior portion of the diaphragm which are

inserted on the costal margin from the eighth rib downward and
outward. In studying movements of the costal margin it is essential

not only to observe the direction of movement and symmetry of

movement near the subcostal angle but also to observe the move-
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ment of the costal margin below and external to the end of the

eighth rib. Should the pericardial sac be enlarged or should there

be globular enlargement of the heart the subcardial portion of the

diaphragm will be depressed. The anterolateral portions of the

diapliragm have much less cm've than the lateroposterior portions,

and for this reason it requires much less depression of that part of the

diaphragm to give its respective fibers mastery of the costal margins

where they are inserted. In pericarditis with effusion, %\'hen the

fluid accumulates in sufficient quantities to be a factor in circulatory

disturbances, the subcostal angle will be symmetrically narrowed

during inspiration. The costal margins on both sides, from the

angle to the eighth rib, will be drawn toward the median line, but

below and external to the eighth rib the costal margins on both sides

will move away from the median line.

We have had many opportunities to confirm this in patients with

pericarditis with effusion and in cases of mitral stenosis and myocar-

ditis. Tubercular pericarditis gives a particularly good opportunity

to confirm this observation. These patients require repeated para-

centesis of the pericardial sac. When there is a large accumulation

the subcostal angle will narrr w symmetrically during inspiration,

and as ffuid is withdrawn the angle will resume its normal widening;

with reaccumulation of fluid a return to inspiratory narrowing is

again observed. This phenomenon is of considerable service in

estimating the significance of pericardial effusion. In pericarditis

with eft'usion attended by inspiratory widening of the subcostal

angle there is no indication for paracentesis for reUef of pressiu-e

within the pericardial sac. There may be other reasons for para-

centesis, such as establishing drainage, but we may be quite sure

that relief of pressure is not demanded so long as there is inspiratory

widening of the subcostal angle.

In children, whose diapliragms are flatter than in adults, a very

moderate globular enlargement of the heart, as seen in mitral sten-

osis, is quite suflScient to cause inspiratory narrowing of the subcostal

angle. It is not an uncommon experience to find in elderh' persons,

in combination with myocardial and vascular disease, a chronic

broncliitis and emphysema. Under these circumstances one may
be sometimes left very much in doubt in an interpretation of the

significance of pulmonary disease and cardiac disease as somces of

respiratory discomfort. Under these circumstances the percussion

of the borders of the heart is attended with some difficulty, but if

there is an inspiratory narrowing of the subcostal angle and the

costal margins on both sides below and external to the eighth rib

move in an outward direction we may be quite sure that the patient's

air hunger is due more to cardiac disease than to pulmonary disease.

If the pulmonary emphysema were sufficient to cause air hunger

when the patient is at rest the costal margins in their entire extent

would move toward the median line. This observation has been
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confirmed in many instances by seeing the entire costal margin
resume a movement in an outward direction after the employment
of adequate doses of digitalis, althougli the physical signs of emphy-
sema remained the same.

Thus far I ha\'e foimd only one exception to this rule, in a case of

pericarditis with effusion, where there was s^mechia between the

epicardium and pericardium over the anterolateral aspects of the

heart, and there was a sacculated purulent pericarditis which was
restricted to the posterior aspect of the heart alone. In this case

the subcostal angle did not narrow dm'ing inspiration, although

seemingly at autopsy there was a sufficient amount of fluid in the

pericardial sac to cause it.

Asi':m:metry in the Movement of the Subcostal Angle when
THE Lower and Outer Portions of the Margins Move Later-

ally during Inspiration. The most common exhibition of asym-

metrical movement of the subcostal angle is seen in enlargement of

the left side of the heart when the right auricle is not enlarged and

the right ventricle does not share equally with the left ^'entricle in

its enlargement. Aortic valve stenosis and insufficiency may be

attended by marked enlargement of the left ^^entricle while the right

\'entricle retains its normal size. Under these circumstances if the

subcostal angle is observed it will be seen that the left Ijorder from

the angle to the eighth rib will move less in an outvrard flirection

than the symmetrical portion on the right side, and the left side may
be drawn toward the median line during inspiration as the symmetri-

cal portion on the right side mo^es outward. Patients with left-

sided lesions of the heart who have developed incompetency, with

dilatation of the right ventricle and right auricle, will exhibit

symmetrical narrowing of the subcostal angle during the period of

incompetency, but after rest and digitalis it will be seen that the left

margin Vvill continue to move toward the median line but the right

margin will move outward.

The only instances thus far that I have encountered in which the

right \entricle and right auricle were greatly dilated without enlarge-

ment of the left heart were in soldiers at a casualty clearing station

during the period of pulmonary edema from phosgene-poisoning.

These patients developed acute dilatation of the right ventricle and

right aiu'icle without enlargement of the left heart, and consequently

the costal margin of the right side from the angle to the eighth rib

moved toward the median line during inspiration, whereas the left

side retained the normal outward movement. After the administra-

tion of adequate doses of digitalin, that is, -^ grain hypodermically,

the right heart regained its normal size and the subcostal angle

resumed its normal symmetrical inspiratory widening. This was,

of course, in patients who had only moderate emphysema with

pulmonary edema and did not have bronchiolar spasm.

Careful study of the relative movements of the upper and inner
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portions of the two costal margins is a very great aid in estimating

the relative size of the left and right sides of the heart, unless there

should be an increase in the intra-abdominal pressure to prevent

depression of the subcardial portion of the diapliragm.

During the past summer a patient was admitted to Lakeside

Hospital suffering from acute septic endocarditis. There were no
e\"idences of enlargement of either the left or right side of the heart,

but the diagnosis of septic endocarditis without localization was
made on account of the successful culture of pneumococci from the

A'enous blood. In the absence of any evidences of localized infection

elsewhere in the body the diagnosis of endocarditis was made by
exclusion. At autopsy septic thrombi were found on the tricuspid

valve and pulmonary valve and also thrombi on the wall of the

pulmonary artery about one-fourth inch abo\'e the site of the valve.

Although this was primarily' an endocarditis inxoh'ing the tricuspid

and pulmonar\' vahes the left \'entri{'le and right \'entricle retained

their normal size.

Paralysis of the intercostal muscles will also cause asymmetry
in the movement of the subcostal angle. A patient had severe

syringomyelia, with kyphoscoliosis of the dorsal ^'ertebra\ marked
atrophy of the trapezii and all the scapulohumeral muscles, moderate

atrophy of the muscles of the arms and pronounced atrophy of the

muscles of the forearms and intrinsic muscles of both hands. The
upper left thorax was stationary during inspiration. There was no

inspiratory excursion from the first to the seventh rib inclusive, but

from the eighth to the twelfth ribs inclusive there was a normal

inspiratory excursion. From the subcostal angle to the eighth

costal cartilage of the left side the border moved toward the median

line during inspiration. From the eighth rib downward the costal

margin moved outward during inspiration. This asymmetry of

movement was interpreted as due to paresis of the upper intercostal

muscles of the left side. It was quite conceivable in a patient who
had an extensive syringomyelia of the cervicodorsal cord.

Another patient, a young woman, aged twenty years, at fourteen

years of age had had an attack of poliomyelitis which left her with

I)ermanent j^aralysis and atrophy of the forearms, intrinsic muscles

of both hands and scapulolumieral muscles of both sides; also the

thigh and leg muscles were extensively involved. On the right side

from the second to the seventh rib inelusi\e there was marked retrac-

tion of the ribs during inspiration. The eighth rib was stationary,

but from the ninth to the twelfth rib there was an inspiratory- move-

ment in a normal direction. The costal margin of the right side,

from the angle to the eighth rib, moved toward the metliaii line with

inspiration; and although the ninth rib was firmly attached to the

costal border, from the ninth to the twelfth the costal margin moved
away from the median line during ins])iration. This asymmetry

of movement in the inner portions of the costal borders was inter-
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])Yvtt'd as <luc to paralNsis of tlu^ upper sexen intcrcoslal luuscles ot"

the right side. Tliis lesion was apparently- aecpiired at the time of

lier acute poliomyelitis.

The followino; case exhibited very luiusiial respiratory excursion

of the costal margin. The patient had an old syphilitic disease of

the myocardium and aorta, and in addition to this had acquired a

tuberculous pleurisy of the left side. On entering the hospital it

was found that during inspiration the right costal margin, from the

angle to the eighth rib, moved toward the median line, and the left

costal margin, from the angle to the eighth rib, moved very slightly

away from the median line. The lower and outer part of the right

margin moved away from the median line and the lower and outer

portion of the left side moved toward the median line. After 1800

c.c. of bloody and turbid serum were removed from the left thorax,

the entire right costal margin moved away from the median line

during inspiration and so did the entire left costal margin, but it was
observed that the upper and inner part of the left costal margin

moved less in an outward direction than the margin of the right

side. After the fluid had been removed a roentgen-ray picture

revealed enlargement of the ascending and transverse arch of the

aorta. The heart occupied a transverse position, but the base of the

heart did not come to the right of the sternum. The diaphragm of

the left side revealed a silhouette much higher than that on the right

sitle and there was marked thickening of the pleura over the entire

left side. Our interpretation of the excursion of the costal margins

when he entered the hospital was that the retraction of the upper

and inner portions of the right costal margin was due to depression

of the right anterolateral portion of the diaphragm on account of the

great cardiac displacement to the right. Prior to the thoracic para-

centesis the right border of the heart came nearly to the right nipple

line, and after paracentesis, when the heart came back to the normal

position, the entire right border resinned its normal inspiratory

excursion. On the left side the lower and outer portion of the costal

margin resumed a normal outward movement during inspiration

after the fluid had been withdrawn from the chest, but the upper and
inner portion of the left costal margin retained about the same
inspiratory movement before and after paracentesis on account of

sviiechia between the anterolateral portion of the diaphragm and the

thoracic wall, and this s^^lechia did not permit the anterolateral

portion of the diaphragm to be depressed when the pleural effusion

was present, nor did it rise after the fluid was aspirated. Tliis

rather bizarre movement of the costal margin is described because

it illustrates how accurately the curve of the diaphragm in its dif-

ferent portions is reflected by the inspiratory movement of the costal

margins where the aft'ected parts of the diaphragm are inserted.

SuAiMARY. A summary of the whole matter is that in interpreting

the inspirator}' movements of the costal margins one must study the
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symmetry and asymmetry not only of the entire costal margins but

of the inner and outer portions of each costal margin. IMovements

of the costal margins are modified with changes in the ciu-ve of the

plane of the diaphragm, by paresis of either the diapliragm or the

intercostal mu.scles and by synechia between the diaphragm and the

thoracic wall. Such studies improve the accuracy with which one

differentiates between infraplirenic and supraphrenic disease, and

enable one also to estimate the conformation of the heart and the

size of the pericardial sac and to differentiate between lesions which

cause phrenic displacement and those which do not modify the plane

of the diaphragm.

EARLY LESIONS IN THE GALL-BLADDER.^

By Wm. Carpenter MacCarty, M.D.,

AND

J. R. CoRKERY, M.D.,
SECTION OF SURGICAL PATHOLOGY, MAYO CLINIC, ROCHESTER, JIINN.

The study of early pathological conditions in the gall-bladder

has been greatly facilitated by cholecystectomy, an operation which

many sin\geons ha^e deemed ad\'isable in preference to cholecyst-

ostomy. In their experience many jiatients in whom the organ

had been drained returned to them with symptoms unrelieved.

The desired relief in such cases seems to ha^•e been accomplished,

at least in a much higher percentage, by the secondary complete

remo^al of the organ. This experience with such cases following

a secondary cholecystectomy has led, in the last five years, to the

custom of i)rinuiry cholecystectomy in preference to cholecystostomy

in ])atients w ith a visible lesion and also in some patients in whom
there is no visible gross pathology but a definite clinical picture

])<)inting to this organ, })lus enlargement of lym])hatic glands akmg
the duels.

From .lainiary 1, 11)1 i], to January 1, 1919, 4998 gall-bladders

were remo\e<l at the Mayo Clinic. Of these, 4824 (96.5 per cent.)

showed uufjuestioned gross pathological lesions (Table I).

In this series of conditions it may be seen there were 157 with

slight lesions and 17 grossly "normal," most of which showed

definite changes in the villi on examination with a high-power

dissecting microscoi^e or in microscopic sections.

' Presented })efore tlie Anierioan Gastro-enterological .Association, .Atlantic City,

June. 1919.
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CLASSIFICATION OF 4998 GALL-BLADDERS.

Specimens.

1. Cholecystitis catarrhalis acuta 17

Cholecystitis catarrhalis acuta, with "strawberry" appearance . 9

2. Cholecystitis catarrhalis subacuta 112

3. Cholecystitis catarrhalis chronica 2021
Cholecj'stitis catarrhalis chronica, with "strawberry" appearance 948
Cholecystitis catarrhalis chronica, ^dth adenoma in the wall . 1

Cholecystitis catan-halis chronica, with accessory fundus . 1

Cholecystitis catarrhalis chronica, with diverticula .... 4

Cholecystitis catarrhalis chronica, with old perforation ... 1

Cholecystitis catarrhalis chronica, with verj- slight lesion . . 38

Cholecystitis catarrhalis chronica (?) 157(3.10%)
4. Cholecystitis catarrhalis papillomatosa 212

Cholecystitis catarrhalis papillomatosa, with "strawberry" ap-

pearance 129

Cholecystitis catarrhalis papillomatosa, with "strawberry" and
cj'stic appearance 1

Cholecystitis catarrhalis papillomatosa, with a diverticulum . 1

Cholecystitis catarrhalis papillomatosa, subacuta .... 1

Cholecystitis catarrhalis papillomatosa, maligmim .... 1

Cholecystitis catarrhalis papillomatosa, malignum (?) ... 1

5. Cholecj'stitis catarrhalis carcinomatosa 22

Cholecystitis catarrhalis carcinomatosa (?) 1

6. Cholecystitis chronica 900
Cholecystitis chronica, with honeycomb appearance .... 8

Cholecystitis chronica, with perforation of wall 1

Cholecystitis chronica, with calcification of wall 1

7. Cholecystitis chronica cystica 112

Cholecystitis chronica cystica (empyema) 24

8. Cholecystitis acuta 81

Cholecystitis acuta, with perforation of wall 1

9. Cholecystitis purulenta necrotica 168

Cholecystitis purulenta necrotica, with "strawberry" appearance 5

10. Cholecystitis ulcerosa 1

11. Cholecystitis epitheliomatosa (with gall-stones) 1

12. "Normal" gall-bladders (gross diagnosis) 17(0.31%)

The early changes in the gall-bladder consist of:

1. Congestion and edema of the villi frequently associated with

a bulbous appearance (Figs. 1, 2, 3 and 4) which, on casual gross

examination, makes the villi appear cystic. Occasionally they are

cystic. The mucosa in advanced stages of this congestion and
edema sometimes presents the appearance of being covered with

small fish-scales (Fig. 5), an appearance which is due to the presence

of a lipoid infiltration in the stroma or epithelial cells (Figs. 6, 7

and 8).

2. Local or general slight degree of lymphocytic infiltration

which manifests itself only in a slight enlargement of the villi

(Figs. 9 and 10) and a cloudy or duller appearance.

3. Local or general slight degree of hmphocytic infiltration is

seen in the mucosa alone, which might possibly be considered

normal, since the mucosa probably contains a certain number
of lymphocytes; but when seen in association with a hinphocytic

infiltration in the submucosa, muscularis and subserosa (Fig. 11)

very probably indicates a pathological condition. Such infiltra-
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tion is associated with a bulbous appearance of the villi or a

thickening of the bases of the villi (Figs. 12 and 13).

4. The presence of fibrosis (Fig. 13) in the villi which usually

are not thin and tentacular (in sections) like those of the i)erfectly

normal organ. The fibrosis sometimes extends into the submucosa,

muscularis and subserosa (Fig. 11).

Fig. 1.—Villi of ;i gall-bladder in an early stajic of congestion and edema.

Fiu. 2.— Villi of I gaii-hia' : congesfion ai;d distortion in early choleeyst iti.s.

5. The presence of lymphocytic infiltration and fibrosis, such as

described above, plus the presence of a finely granular or lipoid

substance in tlu; ej)itheliinri (Figs. and 7) or just below the

('f)itlieliuni in the nuicosa (Fig. S).
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6. The presence of slight or no Ijanphocytic infiltration and
fibrosis plus the presence of large spheroidal cells filled with finely

granular lipoid substance in the mucosa and sometimes in the

Fk;. 3.—Edematous villi i.ivuiL: :i luilbmis appearance :miiI -In w mi: pale areas

which are due to deposits of a lipoid substance in the epithelium or just Leneafh the

epithelium in the connective-tissue stroma.

submucosa (Fig. S). These cells are shnilar to those which have

been described in the so-called "strawberry" gall-bladder,-^ and
in papillomas.^ This substance may not be visible grossly, but

Fig. 4.—Villi in an edematous condition.

may sometimes be detected with the high-power dissecting micro-

scope (Fig. 3). It is the substance which gives villi in the "straw-

berry" gall-bladder and papillomas their yellow or white appearance.
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The conditions which have been described above do not alter

the gross exterior of the organ, nor do they alter greatly the internal

appearance to the naked eye.

Fig. 5.—A condition of edema of the villi associated ;vith deposits of lipoid materia

in the epithelium and stroma.

-\^

\ I
'

Fig. G.—Hiagrammatic sketch, showing the location of lipoid substance in the

epithelium. Made from a section stained with scarlet R.

Fig. 7.—Diagrammatic sketch, showing the location of the lipoid substance in the

cells but near the stroma.
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Fig. 8.—Diagrammatic sketch, shomng the lipoid substance in the epithelium and
also in the cells of the stroma.

Fig. 9.—Section through the mucosa of a gall-bladder in a mild condition of chronic

catarrhal cholecystitis. The villi contain many lymphocytes.

Fig. 10.—Section tluough the mucosa of a gall-bladder, showing l\mphocytic

infiltration of the \rilli and the underlj-ing stroma.
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It is this p-ouj) of slight j)ath<)h)iiic;il reactions wliich has iikkK'

many surgeons, who beheve that a. cliokH-ystectomy is the opera-

aS fe^^'^^J^v---^

Fici. ] 1.—S(M;ti()ii of the siiljinucosa of ii Kall-bladdcr, showiiip; lymphocytif infiltration

aTul fihrosi;:.

tion of choice in cholecystitis, somewhat slow in carrying out their

belief in practice. Also, it is j^robably this group which is so fre-

I'^iG. 12.—Secli(ju iIiiuukIi the mncosa of a gall-bladder, showing lymphocytic
infiltration and fibrosis in the villi. There is a glandular increase and the villi have
lost their tentatnilar appearaiice.

quently seen in association with stones and has led many observers

to believe that stones occur in i)erfectly normal gall-bladders.
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With our present knowledge we are not prepared to say delijiitely

that such early conditions alone present sufficient symptoms to

make a definite clinical syndrome, especially in view of the fact

that recent studies made by one of us (MacCarty) indicate that

such conditions in the gall-bladder are also associated with some-
what similar changes in the extrahepatic and intrahepatic bile

ducts, which might readily interfere with hepatic function and
therefore produce clinical disturbances. As a matter of fact such
patients do present some general disturbances which clinicians refer

to under the broad headina; of toxemia.

Fig. 13.—Section through the mucosa of a gall-bladder, showing lymphocytic
infiltration, fibrosis and distortion of the villi.

This paper has for its object the stimulation of greater interest

and more detailed research in conditions of the bile passages which
have heretofore been mistaken for normal.
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THE RESULTS OF OPERATIONS FOR CHRONIC APPENDICITIS:
A STUDY OF 555 CASES. ^

By Charles L. Gibson, M.D.,
ATTENDING SURGEON TO THE FIRST (CORNELL) SURGICAL DIVISION, NEW YORK

HOSPITAL.

This study is based on two questions: (1) How often does the

removal of a supposedly diseased appendix fail to relieve symptoms
or improve the patient's condition and (2) what are the reasons of

such failures and how can we avoid them?
Removal of the appendix is very common today. The great bulk

of these operations is very easy and can be readily done even by
those with little technical skill and a minimum knowledge of surgical

principles and morbid anatomy. The immediate convalescence is

easy and the psychic results are also a factor. The oi>erati()n is

particularly gratifying as a prophylactic measure when well-defined

attacks have given anxiety lest the subject should be "caught"
in the more serious or even tragic phases of an acute attack.

In a second class the removal of the appendix brings relief to

symptoms which are indirect, particulnrly of the digestive apparatus.

According toMoynihan's dictum, most of the ulcers of the stomach
are situated in the right iliac fossa.

Both of the above classes furnish a legitimate and gratifying field,

and if operations were limited to them there would be but few

failures to record. Operations for chronic appendicitis have also

given good results in that the operation, if conducted as an explora-

tory operation (as it should generally be), has resulted in removmg
an appendix, normal or altered, and in remedying at the same time

some other important morbid process.

Unfortunately the second class is not sharply defined, and there

is also a third and rather vague class—which might be called the

symptomless class—in which the removal of the appendix has

apparently greatly benefited the patient's general condition.

Owing to the vagueness of this third class, numerous patients are

subjected to removal of the appendix needlessly and recklessly.

Consequently a certain proportion of bad results must follow to the

natural dissatisfaction of the patient, often to his great detriment, if

a condition really needing surgical interference {c. (/., ureteral stone)

was overlooked, and to the discredit of the profession. Witness the

laws of a Western State which inflicts penalties for needless appendix

operations.

An incorrigible humorist, the late Dr. Alexander Johnson, once

answered a layman's inquiry as to the functions of the ap})cndix

' Read liofore flie Now York Academy of Modicino, .January lo, 1920.
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by saying: "It contributes largely to the support of a noble

profession." IMany a truth is spoken in jest, but 1 dislike to think

of our profession being either the principal or accessory to such a

joke, and in this paper I hope to demonstrate what we have done

in oin- hospital service toward lessening the opportunities for such

jibes.

The thoughtful and conscientious element of the profession has

for some time recognized that appendix operations not infrecjuently

give bad results; but there has not been enough frank confession of

these results or systematic attempts to obtain a remedy. It is

natural and legitimate to err on the side of safety, and it is a fearful

thing to tell a patient he has no reason to worry over his appendix

and have the patient subsequently go through a severe acute

operation or possibly die. Perhaps it will be better to resign our-

selves to doing a certain number of these needless operations for the

sake of safety. I believe we can reduce them by more painstaking

methods of study of sucli conditions, particularly of the more
common sources of error.

One great help is the study of results, ^^oon after the establish-

ment of my follow-up system''^ in my service at the New York
Hospital, in 1914, it became painfully evident that we were getting

too many unfavorable reports in our chronic appendicitis cases,

and measures were instituted along the lines to be described later

for this improvement. The preparation of a formal study of a large

number of conditions was delayed by war conditions, and it was not

until this paper was undertaken that the full significance of many
of the featm-es necessary for improvement was realized.

Table I shows that of late our results have been nuich better.

Also the greater degree of exploration we are now making by

abandoning the small or interval incisions. We are also doing

either fewer operations for chronic appendicitis or operating on

cases under a difi'erent and correct diagnosis.

TABLE I.

Per cent, of

No. of Per cent. McBiirney
Year. cases. unsatisfactory. incisions.

1913 70 28 74

19143 63 23 65

1915 98 28 21

1916 100 26 36

1917 119 24 35

1918 84 20 14

1919 (6 months) 21 11 10

This paper is based on a study of 555 patients in the ward (no

private) service of the First Surgical Division of the New York

- Annals of Surgery, September, 1916, No. 3, vol. Ixiv; December, 1919, No. 6,

vol. Ixx.

* After my follow-U]) .-system had been in effect a j(>ar tiie McHurney inci.sions

dropped notably.
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Hospital, January 1, 1913, to July 1, 1919. Of this number we have

no record of V2{\ patients.^ We have good reasons, to be stated

later, for believing that our best results were obtained in the patients

who failed to report, consequently the basing of end-results on only

the 420), restricting the reported number, makes the results seem

worse than they really are.

We have preferred to take the facts as they appear in our records

rather than yield to the temptation of juggling of figures in any way.

Several of our cases are obviously not cases of chronic appendicitis,

the main operation being something else, but the discharge cards

read (as a result of carelessness) "Chronic appendicitis," and are so

recorded. (The service was kept gomg with great difficulty during

the war.) The work has been done by myself, the two associate

surgeons, Drs. J. M. Tlitzrot and B. J. Lee; Dr. (\ E. Farr, assistant

surgeon, and, for a short period, by Dr. L. A. Wing.

For the sake of clearness the cases have been divided into five

categories

:

Class .1 (250). K.rcclknt. Patients who on rcexamhiation

present no complaints whatsoever.

Class B (05). ISatisfactori/. No complaints pointing to their

former condition, but have some minor complaint.

Class C (102). Unsatisfactory. Patients who have not been

improved.

Class I) (120). Vukiioini.

Class E (3). DeatJis.

All classes have been studied under the same headings. Table II

gives a summary of the principal findings common to all classes.

We note that the age distribution seems to be about the same

in all classes, the largest percentage of operations bemg performed

on patients between the ages of twenty and thirt>'. It will be noted

also that the unsatisfactory cases were th(» ones averaging the longest

stay in the hospital. This fact probably means that their cases

were obscure and reluctance was felt to operate on them without

sufficient observation.

Under "S])ecial Examinations" we mean more particularly gastric

analyses and bismuth series of the gastro-intestinal tract. There

is not much difference in any of these classes, the lowest being the

unknown, occm-ring largely in our first year l)efore we had systema-

tized our hospital service.

liy " Further Exploration" is meant that a record exists in the

history of the operation that investigations of the abdomen were

made besides the removal of the appendix. (Considerably less of

this exploration apparently was made in the classes "Satisfactory"

and "Unknown," probably owing to the very obvious pathological

i Many of these are HII ?. palieiifs who eouhl not he traced after a period longer

than the usual three nioiitlis.
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condition of the appendix as noted in the percentage of those

conditions found.

TABLE II.

Excellent. Satisfactory,
per cent. per cent.

Unsatisfac-
tory,

]ier rent.

Unknown,
per cent.

Male^
Female

70

56

14

16

16

28

Nationality (English speaking) 43 49 29 38

Age:
1 to 10 years

10 to 20
'

"

20 to 30 "

30 to 40 "

40 to 50 "

50 to 60 "

60 to 70 "

1

29
46
17

5

2
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POINTS OF SPECIAL INTEREST IN EACH CLASS.

Class A. Excellent, 259.

The larger proportion of males. Men have fewer conditions to

obscure the diagnosis. There are more men carrying a really

diseased appendix. Of our 820 operations for acute appendicitis

64 per cent, were men.

Larger proportion, as in Class B, of English-speakmg people (who
are in a minority in the New York Hospital). x\s the greatest single

factor in diagnosis is a clear and reliable history we are much handi-

capped by the limitations of speech and intelligence of our patients.

The larger proportion of histories giving definite pain, 50 per cent.,

in the right lower quadrant.

Definite record of the removal of an obviously pathological

appendix, 85 per cent., compared to the 63 per cent, in the unsatis-

factory Class C. These findings are dictated in the operating room
in the hearing of the assistants and onlookers.

Only 2 per cent, of these patients were readmitted (for other

conditions), while 25 per cent, o^ unsatisfactory. Class C, came back.

Class B. Satisfactory, 65.

Class B shows substantially the same features, but is less marked
as regards the tliree main features, per centage of males, pathological

appendix and pain in R. L. Q. It is in this class of cases that we
may have|^pccasionally overlooked some cause for their minor

complaints.

ANALYSIS OF POSTOPERATIVE COMPLAINTS.
No. of

Complaint. cases.

Constipation 29

Gynecological conditions 6

Pain elsewhere 3

Backache 4

Bladder trouble 2

Pain in scar 4

Indigestion ... .... 6

Vague complaints 11

Of the group classed as satisfactory, but exhibiting minor com-

plaints, we note the largest (with the exception of constipation),

11 cases, as absolutely vague, such as "having a burning sensation

when she wears corsets." Six are gynecological troubles, such as

leucorrhea and lacerated cervix. A little pain in scar or slight

indigestion make up the next largest groups.

Class C. I 'nsatisfa(;tory, 102.

This is the class which is really the subject of the paper and

deserves the fullest analysis. All reasonable efVorts were made to

have the patients subject themselves to more examinations, par-

ticularly those bearing on symptoms complained of, c. cj., gastric

analyses and roentgen ray for gastro-intestinal conditions, also
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roentgen ray of the urinary tract. Twenty-five j)er e<Mit. were
])ersiiade(l to reent(>r tlie hospital for observation. 'Vhv resnlts are

shown in Table III.

TABLE III.—SUBSEQUENT ADMISSIONS AND OPERATIONS, 26.

Gastroptosis, 3 cases. All cases had gastric analysis and bismuth

series.

Neurasthenia and rheumatism, 1 case.

Postoperative constipation, 1 case. Gastric analysis.

Headmitted for bismuth series, negative result, 4 cases.

Adhesions of peritoneum, no operatif)n, 5 cases.

Five cases had bisnnith series. Negative, with exception of one

case, which showed i)ossibly slight gastroptosis.

Adhesions of peritoneum, operation, 3 cases.

1. Operation showed adhesion of omentum to scar. Adhesion

divided. Six months after second operation patient still complained

of indefinite pain on the right and the left side of the abdomen.

2. Operation showed adhesions of the peritoneum and abscess of

the colon. Nine months after this operation the patient was again

admitted, with diagnosis of adhesions. Operation thought inad-

visable.

3. Two operations for adhesions. First fourteen months after

appendectomy, second a year and seven months later. Readmitted

a third time, with same diagnosis, but operation was thought

inadvisable.

Removal of cystoma of right ovary, 1 case. " Nem*asthenic

wreck."

Gholecystectomy for cholelithiasis, 1 case. Six months after this

second operation the patient came back, complaining of symptoms
which point to adhesions.

Roentgen ray of sacro-iliac joint suspicious of artliritis, 1 case.

Roentgen ray of kidney negative, 3 cases.

Possible ulcer of stomach, 2 cases.

Bismuth series and gastric analysis.

Readmitted for investigation, diagnosis unknown, 1 case. Gastric

analysis.

This series of readmission cases (the severer) showed therefore:

F'our cases of gastroptosis (3 cases had pathological appendix).

Four presumptive postoperative adhesions.

One cholelithiasis.

One cystoma of ovary.

Three definite trouble from adhesions as proved by operation

We may say, therefore, that mistakes were made in not looking

for or missing the cholelithiasis and the ovarian cyst, and that it

was probably a mistake to have operated at all on the cases of

gastroptosis.
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It is impossible to judge whetlier adhesions are due to oritjinal

conditions or to the appendectomy. Turning in of the stump of the

appendix, as is our custom, leaves a minimum of irritation, but I

have seen severe adhesions following.

In patient's not reentering the hospital fm-ther study and examina-

tions were unsatisfactory. ]Many flatly refused any form of exami-

nation, particularly those subjecting them to discomfort and loss

of time. Expense was also a drawback, as these patients are required

to pay for their roentgenray examination. As a consequence we

are quite often unable to get an intelligent impression of the results,

particularly in distinguishing ordinary kicks and neurotic manifes-

tations.

Table IV shows the grouping of complaints, with data as to sex

and condition of appendix:

TABLE IV.

Unsatisfactory (chief complaint after

operation).

Piiiu ill region of gall-bladder

Pain over right kidney
Diarrhea
Pain in epigastrium ....
Great many vague pains and
symptoms

Diastasis of recti

Severe pain just below umbilicus

.

Wound still discharging

Severe pain in right side, especially

during menstrual period

Pain in appendix region

Pain in right lumbar region and
discomfort about scar .

Aljdominal pain and cramps .

Pain l)oth sides of abdomen .

Pain in region of splenic flexure .

Feels sick, loss of weight, ajipetite

poor and bowels bad
Pain on left side, headache, poor

appetite

Nausea and loss of weiglit

('onstipation, poor ai^petitc, pain

in scar

Indigestion, obstinate constipa-

tion, pain in back ....
Constipation, heada<-he, vomiting
(Jroat deal of tenderness in sear .

Cramps at night, loss of sleep, loss

of weight
CJas and soreness, R. L. Q.

Great deal of pain in right groin .

Same pain as before operation

Pain and disconifoit in lower right

abdomen

Condition of

appendix.

Mal<'

Path.
Not
path.

Female.

Condition of
appendix.

Path.

1()
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Analysis of chief complaint after operation shows pain in some
form as the main factor. It comes mainly imder four headings

:

1. Great manv vague pains and svmptoms, seen mostlv in women
(16), 21 cases.

2. Pain in appendix region (19 women, 1 man), 20 cases.

o. Same pain as before operation (8 men, 12 women), 20 cases.

(a) Pain in epigastrium, 1 case.

(b) Abdominal pain, 2 cases.

(c) Pain in right inguinal region, 1 case.

(d) Discomfort in lower abdomen, 1 case.

(e) Pain in right iliac region, 1 case.

(/) Indigestion and gas, 1 case.

(g) Pain in K. L. Q., 13 cases.

4. Pam in epigastrium (4 men, 3 women) 7 cases.

Of the 05 cases in which the appendix was obviously pathological,

GO per cent, had further exploration at the time of the operation.

Of the 37 cases in which the appendix was not obviously patho-

logical, S4 per cent, had further exploration at the time of the

operation.

In group 1 and 2 it is legitimate to believe that most of these were

unjustified complaints, for the sake of making a "kick" or "nerves."

In groups 3 and 4 it is more likely that the real cause was over-

looked. These two classes showed a clean-cut preponderance of

definitely pathological appendices, hence the operator probably did

not make so thorough a search for a coexistent lesion as he would
have felt it necessary to make if he liatl found originally an innocent-

looking appendix.

In this class exploration of the abdomen showed a number of

conditions which were remedied, some non-remediable by operation,

and in a smaller group it is not obvious if any attempt was made
to remedy the trouble. In 40 cases exploration was negative.

Most of the troubles were gynecological or due to adhesions. On the

whole one gets the impression that the explorations were thorough

and the conditions found generally satisfactorily remedied, so that

the poor results in this group were not due to careless or insufficient

operation.

How shall we explam the resultsm this group in which in the majority

(G3 per cent.) the appendix is stated to be definitely pathological?

I thuik it is fan* to say that in a certain number there were in addition

to a true appendix other conditions which we o\-erlooked, lulled

into a false secm'ity In- the fact that there was a definitely patho-

logical appendix and tlierefore did not make the operation a true

exploratory laparotomy with a large incision allowing of a more
nearly complete examination, particularly of the upper alxlomen.

The frequent coexistence of disease of the upper abdomen with a

clironic appendicitis is today well established. E^ery singeon of

large experience can relate coexistence of a certain number of cases
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of acute appendicitis, with other conditions which give rise to the

"acute abdomen." Offhand I can remember two acute appendices

coexistent with ruptured ectopic, also coincident witli a torsion of an

o^'arian cyst, also a recent acute appendix, with a sul)acute per-

foration of the duodenum. The lesson, therefore, is to do more

thorough work, even if a definitely chronic appendix is found, look

for otlier possible lesions, particularly in women and those past the

second decade, and more particularly the third. At an earlier perio<l

gastro-intestinal conditions, biliary lesions, diseases of the pelvic

viscera, especially the sequelae of pregnancy, are rare.

We do not have to be too apologetic for the results of Class C
(unsatisfactory cases); that 63 per cent, of them were safely and on

the whole comfortably rid of a definitely bad appendix is by no

means a surgical failure.

Class D. Unknown, 120.

This class would probably represent the most satisfactory cases,

as it corresponds largely to the conditions noted in "Class A," or

Excellent, the large proportion of males, history of well-defined

attacks, pain in the right lower juadrant and obviously pathological

appendix. A large proportion of these patients were operated on in

1913, but were not sent for imtil a much later date, and therefore

could not be traced.

Class E. Deaths, 3. llie three deaths were due to:

1. Postoperative intestinal obstruction.

2. Acute general peritonitis and lobar pneumonia.

3. Cellulitis of abdominal wall, multiple intra-nbdominal abscesses

and pulmonary tuberculosis. The sepsis was the result of using

unsterilized material at operation, due to the mistake of a green

orderly.

A fourth death might be included technically in this series under

chronic appendicitis. It is, however, such a faulty diagnosis that 1

feel justified in eliminating it. The patient entered the hospital

and was operated on under the diagnosis of clironic appendicitis.

Operation, March 7, 191G, the appendix could not be found. Re-

entered the hospital June 8, 1916, for an operation for repair of a

fecal fistula, the lesion at that time being diagnosed as tuberculosis

of the intestines. November 2, 1917, he underwent another opera-

tion for the cm*e of the fecal fistula and ventral hernia, from which he

died.

To avoid disappointing results after operations for chronic

appendicitis I recommend:
1. A comprehensive and detailed history.

2. A complete and thorough physical examination, including all

refinements of diagnosis.

3. Exercise caution in undertaking operation on women as

compared to men.
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4. Exercise caution, particularly in the more mature patients,

particularly women. In this class other lesions may coexist or may
be mistaken for appendicitis.

5. Avoid the neiu"asthenics of any age or sex.

(). Exercise particular restraint when there is no clear and
reliable history of well-defined attacks, particularly of localized

pain accompanied by nausea or vomiting.

7. Make a good-sized incision, and, even if a frankly pathological

appendix is found, look for other possible lesions.

8. If no obviously pathological appendix is found, do not cease

lookmg for other lesions until every other possibility has been

exhausted; make a supplementary incision if necessary.

Note. In discussing this paper, Dr. C. H. Peck alluded to the

possibilities of trouble due to adhesions possibly provoked by the

irritating effects of tincture of iodin carried from the surgeon's

gloves from the skin.

It suddenly occmTed to me that the explanation of the very

marked improvement in results for the six months ending July 1,

1919 (11 per cent, of unsatisfactory results as compared to 20 per

cent, in the year 191S), might very well be due to the absence of this

irritating property of iodin, as in December, 1918, we instituted in

our service the use of 5 per cent, alcoholic solution of picric acid

for the skin. We are very sure of the superiority of this method as

regards irritation of the skin. Of nearly 1500 cases we have had

only one that showed any irritation at all, and that extremely

trivial. Experiments are now being conducted by Dr. Charles E.

Earr, assistant surgeon, concerning the comparative irritation of

picric acid on the peritoneum.

Should the presumption raised by this improvement in our figures

be confirmed by further experiments, especially by others, a very

notable improvement in operative technic would ensue. As noted

before, the chief and very constant complamt of patients returning

for observation who were not satisfied by their operation is pain, and

it might well be pain due to the irritation of the iodin, as it is par-

ticularly noticeable that the pain so frequently mentioned is at the

operative site, although an unquestionably pathological appendix

has been removed.

It is also interesting to contrast the practical absence of complaints

of our patients who have been operated on for acute appendicitis.

When reexamined they are quite free from complaints. Of course,

with an acute operation little or no exploration is usually made and

only a very small field is exposed.
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NOTES ON GASTRIC SECRETIONS IN NEUROCIRCULATORY
ASTHENIA.

By John H. Musser, Jr., M.D.,
PHILADELPHIA.

The problem of neurocirculatory asthenia has probably aroused

more discussion than any other in the realm of internal medicine

during the last year of the war. The English, under the leadership

of INIackenzie and Lewis, early attacked the jjroblem and studied it

from many angles. In the United States active interest became

acute with the examination of large nmnbers of soldiers for admission

to the service and with the return of soldiers from France ^^•ho had

been unable to stand the strain on account of the appearance of

certain symptoms referable in part to the cardiovascular system

and in part to the nervous system. The question of the pathogenesis

of the condition has aroused particularly earnest study, but nothing

definite has been determined; indeed, the viewpoint of English

and American students of tin problem seems to be extremely

divergent. The one point upon which there is a certain unanimity

of opinion is that the individual suffering with neurocirculatory

asthenia is, to start with, constitutionally a neurotic or substandartl

type. In the United States many recruits were weeded out by exami-

ning boards because they were of this type and suffered from many
symptoms in addition to those referred to the heart. Many soldiers

were sent to France who were of this type, but in whom the mani-

festations of the disorder remained latent until they were put in

j)osition of acute stress. Under such conditions they liroke down
and were sent to the rear.

The uniformity with which soldiers developed symptoms of neuro-

circulatory asthenia after engaging in actual combat has led many
of the internal medical men, including lieut.-Col. A. E. (John, the

cardiac consultant of the A. E. F., to look upon the condition as a fear

neurosis, pure and simple. A soldier, constitutionally infcrioi* to

start with, under the stimulus of fear, becomes extremely neurotic.

A^arious symptoms develop, all without anatomical basis, and many
referred to vagus irritability, and, as FriendlJinder and Freyliof^ say,

without any one symptom predominating. In a short time the

soldier becomes introspective, self-centered and the condition of

neurocirculatory asthenia becomes full-blown.

As the relationship between the nervous system and the stomach

is so clos(^ it was thought that, considering these cases as types of

marked disturbance of the nervous system, with jiarticular emphasis

on the vagus, the study oi" the gastric secretions, if the gastric secre-

' Intensive Study of Fifty (^-ises of Nenrocircniatory Astlienia, Arr-h. Int. Mod.,

1918, xxii, 693.
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tion was' found disturhcd, could throw sonic light, on the ((ucstion

(1) of vagal irritability and (2) would {)ossibly add fiu'thcr clinical

evidence, which \\()uld aid in determining the diagnosis of a con-

dition which at best represents a group of sym])toms without being

a definite clinical entity.

To review briefly and succinctly the physiology of the stomach,

it will be recalled that Pawlow'-^ first demonstrated that gastric

secretion is under the control of the nervous system and that the

secretory fibers are in the vagus. HowelP says that secretion is

due to the action of the vagus, as can be shown readily by animal

experiment. Further steps in the physiology of secretion include the

secretion from secretagogues contained in the food and from those

in the products of digestion. After the usual test-breakfast the

gastric acidity usually reaches a total of about 00 in terms of deci-

normal sodium hydrate solution and al)out 45 for the free hydro-

chloric. Hyperacidity, that is, high acid contents of the gastric

contents, is frequently met with in conditions unaccompanied by
structural changes in the stomach or other abdominal viscera. It

is, according to Hewlett,** "particularly frequent in young indi-

viduals and in those of a nerNous temperament . . . whenever
they are placed under an unusual nervous strain and those who
follow occupations that involve much care and worry. . .

."

A young soldier of a constitutional ner\'ous temperament subject

to emotional disturbance, returned from the active front, represents

perfectly the picture described by Hewlett of those likely to suffer

from sjTnptoms of hyperacidity, and it is just such a soldier who is

likely to be the subject of neurocirculatory asthenia.

Fractional gastric analyses were made upon many soldiers suffer-

ing from simple tachycardia, tachycardia from poisoning by inha-

lation of deleterious gases and similar conditions. Eleven soldiers

presented the characteristic subjective symptoms and objective find-

ings of undoubted neurocirculatory asthenia, ^'ome of these latter

individuals were seen in consultation with Lieut.-Col. Cohn. As
controls the gastric secretions of eleven soldiers suffering from minor

surgical and medical conditions were studied. The clinical records

of two patients may be selected as examples of the general type of

case of neurocirculatory asthenia with which we were dealing.

ABSTRACT OF FIELD MEDICAL CARD.

Case I.—H. B., Corporal, Company M, IGOth infantry.

Camp Hospital Xo. 30. Date of admission, August 27, 1918.

Diagnosis: F. U. O. Chronic endocarditis.

Base Hospital Xo. 110. Xeurocirculatory asthenia; effort syn-

2 The Work of the Digestive Glands, 1902, London.
3 Text-book of Physiology, 1918, 6th edition, Philadelphia, p. 77.5.

* Functional Pathology oflnternal Diseases, New York,, 191S p. 143.
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drome. Date of admission, September 11, 1918. Has had pains in

chest and beeonies easily exhausted for the past three months. Gets

up at night figliting for air.

Examination. Apparently dyspneic; hands cold and purplish.

Cardiac action fast but regular as to rhythm. Xo murmurs. Lungs

negative. Abdomen negative.

September 14, 1918, evacuated.

Base hospital No. 20. Date of admission, September 15, 1918.

Civil occupation, shoemaker (cobbler). Habits as to alcohol, good.

Family history, negative. Previous personal history, diphtheria

fifteen years ago. ^'enereal history negative. When walking fast

becomes very dyspneic and at times has considerable precordial and

substernal pain. At night no longer awakens with air hunger, but

these pains come at irregular intervals while asleep, awakening him

two or three times a night and then going a night or two with(nit

them.

E.vandnaiion. Facies anxious and troubled. Heart dulness ap-

parently normal; nothing noted but a tachycardia. Has some

slight tremor; pulse, 80 (sitting); immediately after exercise, 132;

two minutes later, 100. Diagr.osis: neurocirculatory asthenia.

September 21. Think this man should be put in exercise class

for D. A. H. Sent to Disability Board for classification. Classi-

fied "C."
gastric analysis.

Free aci<l. Total acidity.

] 12 33 ( 30 minutes)

2 29 G9 ( 45 " )

3 41 71 ( 60 " )

4 45 74 ( 75 " )

5 50 90 (105 " )

6 43 67 (135 " )

Case H.—J. B. M., private, 13th Field Artillery, Company C,
Field Hospital No. 19. Diagnosis: fracture of the left foot.

Hospital No. 4. Roentgen ray of the left foot by fluoroscope.

Unable to see fracture of fibula. Entered Emergency Hospital

No. 7, August 3, 1918; foot greatly mangled.

Base Hospital No. 20. Aged thirty years. Race: white. Service,

ten years. Birthplace: Illinois. Source of admission : training camp.

Occupation: steeplejack. Tropical service: none. Habits as to

alcohol: moderate. Family history: negative. Previous personal

history: negative. Casualties: none. Venereal history: negative.

Fracture of the left foot was caused by a wheel running over the

foot. Also contusion of right shoulder. Two roentgen rays taken.

Occurred August 2, 1918, about 2 a.m., on the Sergy front.

September 11. Movements of arm are freer and less painful

than they were one week ago.

September 19. Cast removed; bones well knitted; foot strapped.

October 30. Is very nervous and at times unable to hold himself.
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At night complains of shortness of breath, the result of a cutting

pain which starts in the chest and runs down the arm. Is dyspneic

upon exertion, also the result of this pain, and becomes dizzy and
light-headed. Has a nasal obstruction which seems to cause him
much mental worry and adds more symptoms to his neurasthenic

mind. Was always a healthy child, but ^^et the l)ed when a

youngster and was nervous.

E.i-aniij^ation. No palatine and corneal reflex. Tremor of hands,

coarse; deep reflexes exaggerated. Lungs are clear throughout.

Heart sounds are normal; no murmurs; tachycardia. Pulse before

exercise, 118; immediately after, 180; two minutes later, 128.

Opinion: "In view of this soldier's well-marked neurotic taint, his

subjective symptoms, tachycardia and poor response to exercise,

believe he has neurocirculatory asthenia. Case quite well marked;

will be unable to do first line duty. Should be in D or C class,

and should have medical treatment."

gastric analysis.

Free acid. Total acidity.

1 44 73 ( 30 minutes)
2 59 88 ( 45 " )

3 61 85 ( 60 " )

4 75 113 ( 75 " )

5 87 118 (105 " )

Test for lactic acid, negative. Test for occult blood, negative.

^Microscopic examination shows nothing remarkable.

Results of the Gastric Analyses. The test-meal, consisting

of 100 gm. of bread and a glass of water, was given about 7.30 a.m.

on the fasting stomach. At the end of 30 minutes the duodenal

tube was passed and approximately 10 c.c. of the gastric contents

extracted. A similar amount was then extracted every 15 minutes

until 75 minutes had passed (two subsequent extractions followed

a half-hour and an hour later). The specimens of gastric contents

were promptly titrated for free hydrochloric and total acidity at

the end of this time.

The 11 cases of neurocirculatory asthenia showed a uniformly

higher acidity average than the control cases. The acidity reached

its highest at the end of 105 minutes and fell very slightly at the end

of 135 minutes. Likewise the figures at the end of 75 minutes were

only somewhat slightly less than the figures of the succeeding period.

The average total acidity for these three periods was 83.9, 86.3

and 84.0. The average total acidity of the control cases reached its

highest level likewise at the end of 105 minutes but fell sharply in

the succeeding half-hour. The figures for the three last periods

were 64.5, 67, and 56.6. Xoiie of the neurocirculatory asthenia cases

showed a low total acidity. The case showing the lowest figures

imtil the last two specimens was still rising when the tube was with-

drawn, the total acidity at that time being 80. Of the 11 control
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cases all but 2 reached their highest level either 60 or 75 minutes
after taking the test-meal. The 2 cases showing the highest total

acidity reached their highest level 105 minutes after eating, and so

high were their figures that they were sufficient to raise the average

of the 11 cases at the end of this period above the average figures

of the preceding period.
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figures for the preceding period and the last period being 28.7, 31.4

and 32.0 respectively.

.30 45 60 105 135 30 45 (;o 105 135
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that we would expect from its antiquity. For years the only facts

worth knowing about empyema was that it followed pneumonia

and that its treatment consisted in that simple formula, "incision

and drainage." There was nothing obscure. The pathology and
diagnosis were simple, the operation even more shnple, so that for

decades empyema seemed to offer no opportunity for more intensive

investigation. It was more or less a closed subject. Here and

there, it is true, an article appeared on empyema, but these con-

cerned themselves mainly with technical modifications of drainage.

This state of afl'airs bred a sense of satisfaction among surgeons in

regard to the results of their treatment. The results seemed good

enough, and if the results were not better, it was not the fault

of the surgeon but of the disease. I confess that I, too, was one

of that number, and felt that the mortality was as low as it could

possibly })e. I remained in this state of exaltation until the year

1914, when at my instigation my adjunct, Dr. A. O. Wilensky,^

investigated the mortality of empyema at Mount Sinai Hospital

for the preceding ten years. To my chagrin and humiliation he

found that the mortality reached the formidable figures of 28 per

cent. (In partial justification of these figures I may say, in passing,

that this mortality includes both adults and infants; of the total

of 82 deaths, 53 occurred in infant^ below three years of age.)

This mortality was much higher than my imcorrected sense of

values had aflorded me and was a rude shock to my complacency.

Now this high mortality, I am proud to say, is not distinctive of

Mount Sinai Hospital; it is certainly no larger, and in many instances

even smaller, than at other hospitals; nor are there any reasons

why it should be; the operation and method of treatment was the

conventional or standard one practised at every hospital in the

country-. I therefore suddenly acquired a respect for the disease

that I had never felt before, for there are not many operations

in surgery that give a mortality of 28 per cent., especially one

so commonly performed. I made up my mind then and there

that a disease of such formidable mortality demanded investiga-

tion, and that is why I welcomed my appointment as one of the

surgical members of the Empyema Commission. The conditions

under which the commission made their investigations were

ideal.

Not only was the attack ably directed from ever^' viewpoint,

clinical, bacteriological, pathological, roentgenological, etc., but,

and this is important, we were able for the first time to intensively

study the disease not only en tna.sse, but to witness it, what is so

unusual for the surget)n in civil life, from its very inception. As a

result of my military experience upon the Empyema Commission

at Base Hospital, Camp Lee, General Hospital No. 12, Biltmore,

N. C., as chief of the surgical service at (^amp McClellan, and later

as consultant in the Surgeon-General's Office, my views upon the
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pathogenesis and treatment have protVtnndly altered from those I

held Avhile practising civil snrgery, and these it is now my privilege

to submit to you.

PATHOLOGY AND PATHOGENESIS.

A knowledge of the pathology and pathogenesis of empyema is

of fundamental importance in order to understand the principles

underlying its treatment. An extensive operative and autopsy
experience has helped me to clarify my notions of the pathology

of empyema considerably, and has profoundly modified my views

concerning the treatment. I shall not enter at great length into

the hitherto accepted views concerning the pathogenesis of

empyema, except to say that the common understanding hitherto

has been that the pleura became infected b}' contiguity from the

inflamed lung. This view did not appeal to me for two reasons:

My first objection is that this mode of infection does not occur

in any of the other closed serous cavities of the body. Take the

peritoneum for instance and its most frequent source of infection,

the appendix. Every surgeon with any experience knows that a

diffuse peritonitis rarely if ever occurs unless there has been a

perforation of this organ, or the walls are so necrosed as to permit

of easy transmission of bacteria into the peritoneal cavity. This

is likewise true of the hollow viscera of the abdomen. Reasoning

by analogy, therefore, it is difficult to see why the pathogenesis

of infection of one serous membrane should be different from that

of another. My second objection is that infection of the pleura

by contiguity would presuppose a direction of the l^inph current

opposed to that demonstrated and accepted by physiologists and
anatomists. To obviate this a double set of hmphatics has been

assumed, one passing from the hilum to the pleura, the other

passing in the reverse direction. This contention, however, is

only a hypothesis and not a fact.

It has seemed to me, therefore, that upon theoretical grounds

alone a different pathogenesis than that of contiguity was necessary

to explain purulent infections of the pleura, and it has appeared

to me to be very probable that gross contaminations of the pleura

should occur from a focus in the lung, just as similar infections

of the peritoneum occurred. On the constant lookout for such

findings, I was not at all surprised, many years ago, to see at

autopsy an empyema that had resulted from a rupture of a small

subpleural pulmonary abscess. I wondered whether this was not

the common rather than the exceptional cause. As operation

does not permit of sufficient exposure the demonstration of such

a pathogenesis requires autopsy material. This became available

en masse at Camp Lee, in the spring of 19 IS, and in a series

of perhaps three dozen autopsies we were able to demonstrate in
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a great iiiaiiy instances one or more suhpleural abscesses, some of

which had perforated into the pleura. AdcHtional corroborations

of this pathogenesis was furnished })y the iniiuenza epidemic at

Camp McCleUan (hu-ing my incumbency as chief of tlie surgical

service. Lieut.-Col. E. K. Dunham, who was associated with me
on the Empyema Commission, again demonstrated a perforated

subpleural abscess in every case of empyema that came to autopsy.

The localization of the empyema depends entirely upon the

situation of the ruptured subpleural abscess. If, as is most fre-

quently the case, the empyema is a general or diifuse one the

abscess is usually located upon the convex surface of the lung.

If the abscess is located in a fissure an interlobar empyema results.

When the abscess is on the mesial aspect of the hmg we will find

retrosternal pus pockets between the lung and the mediastinal

pleura. The latter were more common in the earlier streptococcus

epidemic than in the later influenza epidemic.

An additional and perhaps obvious proof that ruptiu-ed sub})leural

pulmonary abscesses occur in empyema is the frequent experience

that irrigation of empyema cavities with irritating solutions, such

as Dakin's solution, results in coughing and choking, showing that

communications exist with a bronchus. This perhaps explains

why in former \'ears irrigations of empyema cavities with even

bland solutions were considered unfeasible. Such communications

are furthermore very often demonstrable by bismuth roentgen-ray

examinations. I believe these communications exist in every

empyema; if small, they heal promptly; if large, they may be the

cause of considerable difficulty during the treatment.

I need hardly dilate upon the fact that smaller and larger a}>scesses

occur not only l)eneath the pleura but also well within the paren-

chyma of the lung in pneumonias, especially in those of the strep-

tococcic variety. If small they may be absorbed; others rupture

into a bronchus; if the infection becomes attenuated they become
remediable by operation; usually, particularly if they are midtiple,

they cause a fatal sepsis. The subplem-al varieties oft'er perhaps

the most favorable prognosis, because at worst they form an

empyema by rupturing into the ])leural cavity. AVhen they do

the rapid development of an empyema is, I believe, favored by
the ])resence of the small amount of serous fluid in the pleural

cavity, which is present in every case of ditt'use peumonia.

The analogy between infections of the pleura and of the peri-

toneum is therefore remarkably com])lete. TTnru])tured infections

within the abdomen also cause serous exudates, which, if uninfected,

become absorbed. The one important physiological dift'erence

between infections of the pleura and ])eritoneum is the greater

and constant mobility of the lung as c-ompared to the sluggish

peristalsis of the intestine, so that adliesions are less liable to form;

a free serous pleurisy is therefore the rule.
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Wli'.'ii HOW tlic scrolls i)l(Mirisy is couxcrtcd into ;i siTo])uruk'iit

or i)uriikMit cxiulate, (Mieapsiilatiou occurs just as in ihv i)critoncum

and is due to a deposit of fibrin on the periplicry. Tlie enca])sula-

tion also, as in the peritoneum, may be diffuse, loeahzed or multiple.

Owing to the recumbent posture the fluid usually collects in the

supradiaphragmatic and posterior portions of the thcax, giving

rise to the most common form of empyema. Isolated and localized

forms, however, are frequent findings and multiple encapsulations

are not uncommon.
The important point to remember, especially in reference to

treatment, is that, whereas a serous or seropurulent pleurisy is

always free, a purulent pleurisy is nearly always encapsulated.

The encapsulation may enclose an extensive area, almost the entire

pleural cavity, but at some time or another adhesions between the

parietal and visceral pleura are nearly always found. An abso-

lutely free empyema, occupying the entire pleural cavity, is, in

adults at all events, rarely found.

TREATMENT.

Prunarily I wish to emphasize that an empyema in the stage

in which frank pus is obtained by aspiration is already an end-

product, the terminal event of an infectious process in which the

first stage is a pneumonia with a small serous jileurisy, and the

second stage a pneumonia with a greater exudation of seropurulent

material. The treatment of empyema really begins in the latter

stage, so that in this disease, as well as in all acute surgical infections,

an early diagnosis is of prime importance. Speaking again in

temis of analogy it would be equally as logical to begin the treat-

ment of appendicitis only w'hen an abscess has formed as to initiate

the treatment of an empyema only when the exudate has become
manifestly purulent. It was not merely the observation of empye-
mata en masse, but the opportunity to witness the development
of an empyema from its very incipiency that made my military

experience in this disease of so much value to me.
I have therefore divided the subject of the treatment of empyema

into three stages:

I. The formative stage.

II. The acute stage.

III. The chronic stage.

I. The Formative Stage,

The fonnative stage of a case of empyema is one of the most
interesting phases of the problem. The exact period of its onset

can often not be told with precision, because, as already pointed

out, every case of pneumonia is accompanied by a certain amoimt
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of serous ctfusioii. As long as the amount, is within small limits

it does not (lese^^•e much attention; in fact, there is very little

doubt in my mind that small effusions of a serous nature are usually

overlooked.

Furtheniiore, it also appears to me that early effusions may
properly be subdivided into two periods. The first period is

merely an evidence of the inflammatory process in the lung and in

the greatest majority of instances is moderate in amount. The
second period begins with the rupture of the small subpleural

pulmonary abscess, which is followed by an intense inflanniiation

of the pleural surfaces and an infection of the fluid, with a very

rapid increase in its amount. I have also gained the impression

that the amount of the exudate and the rapidity of its accumulation

depends to a large extent upon the nature of the infecting organism.

Thus I believe, for instance, that the exudates caused by the hemo-
lytic streptococcus, as was seen in the 1917-1918 epidemic, w^ere

exceedingly rapid, not only in their fomiation, but also in their

accumulation. I have seen cases of thirty-six to forty-eight hours'

duration in which one pleural cavity was filled, and in which reac-

cumulation was occasionally so rapid that aspiration had to be

repeated at twelve-hour intervals. On the other hand the empye-

mata which followed the later influenza epidemic were slower, both

in their fomiation and reaccumulation.

The patient at this stage is suffering from a number of things,

all of w'hich demand appropriate treatment.

1

.

Of foremost importance is the toxemia, caused by the pulmon-

ary infection, and to a slight degree also by the infected exudate in

the pleura. This requires the usual treatment appropriate to the

case. In general terms it is what is called "supportive." If

successful it serves to tide the patient over the most important

phase of the illness.

2. The pneumonia which at this stage of the illness is still in a

florid state demands careful attention and appropriate treatment.

3. The large amount of exudate brings in its train a tremendous

loss of nitrogen. This observation and its therapeutic importance

has been made the subject of an exhaustive study by Captain

Richard Bell, of the Empyema Commission.^ To replace this loss

the patient must be fed on a diet of a high caloric value. Clinical

observations have corroborated the great importance of this measure.

4. Of equal importance with the preceding is the presence of

the exudate in the ])leura. I have purposely avoided the words

"infected" exudate because I look upon the mechanical presence

of the fluid as of greater importance even than the infection. There

can be no excuse whatsoever for overlooking it; particularly in

adults, the physical signs of the same are so characteristic that

even in the absence of roentgen ray and other instruments of

precision it should always be readily diagnosticated.
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Primarily the patient is suffering from its meclianical presence

and this exerts its deleterious eiTects: (1) By compression of the

affected lung (by some this influence is considered beneficial);

(2) by pressure upon the mediastinum and compression of the

healthy lung; (3) and most of all by pressure upon the heart and
consequent kinking of the great vessels. It is for this reason that

left-sided exudates are borne less well than those on the right.

To relieve these mechanical effects of large exudates we resorted

to the simple device of aspiration with an apparatus that does not

permit the entrance of air.

It was truly remarkable to witness the almost immediate benefits

of this measure. The patients were more comfortable, the dyspnea

was less, the cyanosis was not so marked and the pulse improved

in quality. Aspiration was repeated as often as the fluid reaccu-

mulated in sufficient amounts as to demand it; in some instances,

especially in the streptococcic form as often as every twelve hours.

In a few instances aspirations were even curative.

The question may now be asked why was not an early thora-

cotomy done? On theoretical grounds such an operation might

obviate both the mechanical and toxic effects of the exudate.

Practically, however, an early thoracotomy is absolutely contra-

indicated, and for the following reasons:

I shall elucidate my argument by first describing the pathogenesis

of pleural exudates.

A vertical section of one-half of the normal thorax may be repre-

sented as in Fig. 1. As is seen the lung entirely fills the pleural

cavity; the parietal and visceral pleurse are in contact, being sepa-

rated merely by a very tbin layer of fluid.

If an exudate or transudate forms the fluid, being hea\'ier than

the air-containing lung, collects in the dependent portions of the

pleura and crowds the lung upward and toward the vertebral gutter.

This is represented diagrammatically in Fig. 2. This is what
usually happens in pleurisy with eftusions, in pleural transudates

from cardiac or kidney disease, etc.

Suppose now that a subpleural pulmonary abscess ruptures and

an early empyema develops. There is a sudden increase in the

amount of exudate and a corresponding aggravation of the s^inptoms.

If a thoracotomy is now performed the fluid suddenly escapes and
there is an equally sudden inrush of air, followed by an immediate

collapse of the lung. This is illustrated in Fig. 3. The occurrence

just related is immediately followed by a fluttering of the as yet

uninfiltrated mediastinum, impairing still further the action of

the heart. Finally, if the patient survives, the mediastinum
becomes fixed with the convexity toward the unaftected side.

This condition is represented diagrammatically in Fig. 4. (In

parentheses I merely wish to mention that these observations

upon pneumothorax apply only to large thoracotomies, and not
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Fi(j. 1.—\crlical section of ono-luilf of

the normal thorax.

Fin. 2.—Free exudate into pleural

caWty.

hv fW .
''•''!^ *"

^""^ ''''"'*''^ ^^'- 4.-Collap.se of the hins aud fix-by thoracotorny in the presence of a free ation .of mediastinum toward opposite
pleural exudate. ,ide caused by thoracotomy in the pres-

ence of a free pleural exudate.
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to iiistances in which the opening is of smaller size than the chink

of the glott's.) The pathological physiology of pneumothorax

has been ably investigated by Garre and Qnincke, and by Graham
and Bell, of the Empyema Commission.

Theory aside, however, early thoracotomies are attended by a

terrible mortality, as the statistics in our military camps during

the epidemic of 1917 and 1918 woefully testified. Pearly operations

were probably prompted by the enthusiasm of both internists

and surgeons, who for the first time saw empyemata in large num-
bers develop inider their very eye, and felt that early operations,

which in other suppurative surgical aftections is a great desideratum,

would give similarly brilliant results. It was only when frightened by

the formidable mortality and a halt was called on early operations

that the statistics improved. The patients died not only in large

numbers but promptly after the operation. When we consider

that these operations were done upon a patient who was at the

same time sick unto death with an active pneumonia it is not

surprising that the mortality was as large as it is.

Another but less important contra-indication to early operation

is the fact that even if the patient survives, the lung becomes fixed

in its collapsed position by adhesions, so that a huge empyema
cavity results, which takes an interminable time to heal.

To sum up, the treatment of empyema iji the formative stage

resolves itself to the fonnula nil nocere. The only surgical pro-

cedure indicated is frequent aspiration of the chest.

II. Treatment of the Acute Stage.

^Yhen the seropurulent fluid changes into pus, adhesions fonn

between the opposing surfaces of the pleura. A cross-section of

the chest in such a condition is represented in Fig. 5. These adhe-

sions are important because they anchor the lung to the parietes.

The thorax, therefore, can now be opened without causing complete

collapse of the lung. A cross-section of the thorax after opening

is represented in Fig. 6. I am speaking now only of the commonest
forms of empyema, namely, those situated in the supradiaphrag-

matic and posterior portion of the chest. Slight variations obvi-

ously occur in empyemata in other situations, but the underlying

principles remain the same.

I do not know just W'hen these adhesions fonn; the important

point is that I have practically always found them when the chest

contains frank pus; so that, I repeat, nearly every empyema is

an encapsulated one.

Furthermore, the patient at this time is in a much improved

general condition; the pneumonia is over and the general toxemia

has subsided. We have nothing to contend against now but the

empyema, which causes s\TTiptoms from absorption of toxic material
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Fig. 5.—Empyema of chest; note ad-
hesions between the \'isceral and parietal

pleura upon the periphery of the
exudate.

Fig. 6.—Empyema of the chest

after thoracotomy; note absence of

collapse of lung.

Acute pyopneumothorax.
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and from the mechanical effects of the fluid alone. The dangers

from absorption have, I beHeve, been hitherto greatly exaggerated,

and while I do not advocate needless delay in performing a thora-

cotomy the necessity for this operation is by no means urgent.

Indeed, the only indication for urgent or early thoracotomy is in

those exceptional cases in which a pulmonarv abscess, directly in

communication with a large bronchus, ruptures into the pleura.

There is thus formed an acute hydropneumothorax or pyopneumo-
thorax under extreme tension, due to the continuous escape of

air into the pleural cavity. The condition is diagrammatically

represented in Fig. 7. These patients suffer intensely from dyspnea,

and as the lung is already collapsed no harm can be done by an

early thoracotomy in order to afford relief.

The operation in the acute stage is one of the safest known. This

safety, as already pointed out, is based upon the fact that all around

the periphery' of the fluid, no matter how large or how small, there

is a pyogenic membrane of sufficient firmness to encapsulate it and

to convert it into a simple intrapleural abscess. The appropriate

treatment is, therefore, that of every abscess, namely, incision and

drainage.

In spite of its simplicity each step of the operation requires the

greatest punctiliousness. I shall begin with a description of the

operation in the commonest form of empyema, namely, that which

is located in the supradiaphragmatic and posterior portions of the

pleura.

1. Anesthesia. All operations on adults and, for that matter,

also on older children, can and should be carried out in local anes-

thesia. The anesthetic of choice is novocain in 1 per cent, solu-

tion. The line of the incision is first injected endodennatically,

and from this area the deeper tissues are thoroughly infiltrated.

It is important to remember that sufficient time should be per-

mitted to elapse to obtain the full effect of the anesthetic. ]Many

a complete failure is due to the neglect of this primars' rule; and

once the confidence of the patient is lost by failing to obtain the

promised analgesia the subsequent steps cannot be properly carried

out. I never employ a general anesthetic, and doubt that it is

ever indicated, if only care, gentleness and patience are exercised.

2. Simple Intercostal Thoracotomy versus Costatectomy.
Personally I prefer and advocate in all primarv operations" for

empyema a simple intercostal incision. If critically analyzed the

object of the entire operation is to make a liberal incision into the

pleura and to insert large enough drainage tubes. I maintain that

this object can be obtained fully as well by an incision through

an intercostal space as through a retrocostal space obtained by rib

resection. I am sure I use tubes as large (to be exact, 40 F.) as

the advocates of costatectomy; verj' often I use even two or more
tubes. The advocates of costatectomv claim that the tubes are
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kinked unless this is done, but in a great many operations I have

never seen such an occurrence and doubt that it can occur.

Costatectomy has the additional disadvantage that in spite of

the greatest care the ends of the di\ided rib \er\' frequently become
necrotic and thus become the source of continued suppuration.

Costatectomy, however, is sucli an ancient and time-honored

operation that it is here to stay. I do not deprecate its use; let

those who wish it continue to do so. I hold, however, that it is

unnecessary.

3. The Superficial Incision, (a) The Site of ihe Incision. In

general the site of the incision depends upon the location of the

empyema as guided by the physical and roentgen-ray examination.

The incision must fulfil two purposes: (1) It must afford adequate

drainage and (2) it must pennit appropriate medication of the

cavity. The drainage must be free and unobstructed both in the

recumbent and erect posture. In the most connnon location of

empyemata, i. e., those which occupy the lower part of the thorax,

I prefer an incision in the eighth intercostal space, just behind

the posterior axillary line, or at the midscapular line. Theoretical

objection might be raised to this location by the fact that the

ascent of the diaphragm whicli occurs in the course of healing of

every empyema might cause a kinking of the drainage-tube, but

in practice I have never found it to occur.

(6) The Incision of the Extrapleural Soft Parts. The cutaneous

incision should be of ample length. Two to four inches, depending

upon the amount of adipose tissue present; so that with proper

retraction all subsequent steps can be carried out under the guid-

ance of the eye. It is important to remember that the incision, if

made, as is usually the case, with the ann hyperabducted, will

shift when the dependent position of the arm is restored. If this

is not considered the surgeon will find that his cutaneous incision

is not in alignment with the pleural incision. This is a circumstance

which is extremely annoying in the after-treatment, and may
require a second incision at right angles to the first. It is readily

obviated by outlining the incision while the ann is in the adducted

position.

Usually I also excise some of the intercostal muscles. This step

has a twofold object: (1) It exposes cleanly the underlying endo-

thoracic fascia and ])arietal i)leura and (2) because the shreds of

divided nniscle have a tendency to close up the wound and are a

hindrance in the after-treatment.

4. The Incision of the Pleura. With proper retraction there is

now exposed in the bottom of the wound the endothoracic fascia

the deep layer of which is lined by the parietal pleura. Both these

structures are ^•ery sensitive and may be anesthetized addition-

ally by the direct injection of novocain. A small incision is made
first and the pus is slowly evacuated; subsequently the incision

into the ])leura is extended to the full length.
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5. Drainage jNIaterial. I use as direct postoperative drainage

material a single large sized rubber tube of a rather stiff quality

and about one foot long. The tube is forced through a tiny per-

foration in a piece of rubber dam, approximately four inches square,

which is fixed to the tube with a thread at a distance from 2^ to

4 inches from its thoracic end, depending upon the thickness of the

chest wall. Near the thoracic end a large fenestra is cut into the

tube, so that the fenestra is just inside the pleural cavity (Fig. 8).

This must be gauged with some care, in order to pennit the rubber

dam to be flush with the skin. Xo sutures are ever employed;

on the contrary, both the pleural and external incisions are packed

Fig. 8.—Drainage-tube for empyema.

wide open with gauze. The rubber dam is laid smoothly on the

skin and its edges are firmly fastened to it by overlapping broad

strips of adhesive plaster. A small dressing and a firm binder are

applied in such a manner that the long end of the tube (temporarily

clamped) finds free egress.

I do not irrigate the cavity upon the operating table, but, as

will be seen, I do so promptly upon the return of the patient to his

bed. I do not do so from any fear of the irrigation, but merely as

a matter of convenience and in order not to prolong the operation

unduly.

This matter of irrigation of an em])yemic ca\ity is a very impor-
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tant point and deserves careful consideration, as the entire modern
treatment of empyema depends upon our ability to do so. If there

is anything definitely settled in surgery it is that no empyema
should ever be irrigated. There is apparently no valid reason for

this strenuous interdiction; as a general rule explanations are ^iven

which, if critically examined, will be found not to explain at all.

Personally I belie^e there is a fairly good reason for it, which,

however, has not been recognized until now, namely, the frequently

found communications between the pleural cavity and the bronchial

tree. As already stated, jjurely for reasons of convenience, I do

not irrigate the pleural cavity upon the operating table, but I do

so promptly, almost inmiediately, upon the return of the patient

to his bed.

It is greatly to be regretted that even the advocates of the

('arrel-Dakin treatment frequently state that certain cases of

empyema cannot be treated with Dakin's solution, because it

causes an intensely irritating cough; on the other hand the oppon-

ents of the method are only too prone to sneeringly discard the

entire treatment. As a matti.^r of fact it is not at all necessary,

because this irritating cough occurs only when there is a very

large open bronchus communicating with the pleura and when the

cavity is overdistended with the solution. Experience has taught

me that all these patients will tolerate Dakinization perfectly well

if administered in the following manner: I usually begin with

very small quantities of solution, say 5 c.c. into each tube, and

gradually and slowly increase the daily amounts. Under such

treatment the pleuropulmonary opening closes in time, and more
than that, patients become accustomed to Dakin's solution, until

finally they tolerate instillations of full doses.

Upon reaching the ward a simple combination instillation and

suction apparatus is attached to the free end of the drainage-tube

by means of a T-tube ; at a convenient point a second attachment is

made for a bottle to receive the discharges (a mixture of pus and

Dakin's solution) from the empyema ca^•ity (Fig. 9).

Once an hour, or more or less frequently as indicated, the siphon

])art of the apparatus is discontinued by clamping; at the same

time the instilling aj)paratus, an ordinar>' Dakin container, is

opened and the requisite amount of Dakin's solution is allowed to

run in. After the lapse of five minutes the suction apparatus is

reopened and the solution plus secretions is sijjhoned out. "^rhe

suction is continued imtil the next period of instillation.

I'he advantages of this combination apparatus, consisting of a

drainage-tube, which fits air-tight to the chest (in fact is ])art of the

chest wall), instillation apparatus, suction apparatus and receiving

bottle are tlie following:

1 . All the discharges are collected into the receiving bottle, and

in (-onsequence the wound does not require any change of dressing.
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I usually postpone ihv (Ircssini; lor v\^^\]\ to ten ilays, which is as

long as the jiatient is connectccl with the a])paratus.

2. If the operation has been properly carried out the ea\ity is

perfectly dry. and there being no retention of pus, fever does not

arise.

3. An early opportunity is given to ])ermit a prompt and efficient

use of Dakin's solution.

4. The vacuum created adds to a limited extent in the expansion

of the lung. I confess, however, that I do not lay much stress

upon the last ])oint.

Fig. 9.-—Instillation and suction apparatus.

It is far from me to urge the use of this suction apparatus and

I do not consider it in any manner essential. If there be some
who do not care to take the trouble with it, or if the hospital person-

nel be insufficient to devote the necessars' time to supervise it, it

need not be used. Under such circumstances I would advise the

introduction of two drainage-tubes and to pack the wound. Such
patients will require an earlier change of dressing.

As is seen the advantages gained from the suction apparatus, as

used by me, are not of a fundamental nature. I make this state-

ment with a certain amount of hesitation, because entire systems

of treatment have been built up around the principle of a vacuum
created by means of suction apparatus. The method originated
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as far l)ack as ISUl and was introduced l)y Biilau under the name
of "Heberdrainage," hut was subsequently abandoned. It was
revised and nimierously modified in conjunction with Dakin's sohi-

tion in various anny hospitals. A iiriori these methods are very

fascinating; regrettably the results, as far as permanency is con-

cerned, are not particularly brilliant.

After-treatment. All patients are dressed only once in twenty-

four hours. All the old dressings, including the Carrel tubes and
"safety valves" (to be subsequently described) are removed and

are replaced by fresh ones. All rules as enunciated by ( "arrel for

the preservation of a perfect asepsis are rigidly adhered to.

The skm for a liberal area around the wound is cleansed, first

W'ith a dry cotton sponge, and sul)sequently with a cotton sponge

dipped into l^enzine. A soft-rubber catheter (25 to 30 F.) is

introduced into the cavity, and is connected with a Dakin container.

The cavity is thoroughly flushed with Dakin's solution, the patient

being turned from the lateral to the prone position, and tire versa,

until the return flow is perfectly clear.

From one to four Carrel tubes, depending upon the size of the

cavity, are now introduced into the cavity; it is the aim to introduce

them into various portions of the cavity, though, being done more
or less lilindly, this is often illusory. In very long and very irregular

cavities I have occasionally made use of tubes which were armed
with a silver wire stylet. A short d-ainage-tube, about the thick-

ness of a lead pencil, with one fenestra, guarded by a safety pin,

so-called "safety valve," is finally introduced, to permit a free

escape of Dakin's solution and secretions.

Right here I might digress for a moment in order to mention

that the rationale of the entire postoperative treatment must be

thoroughly understood. One must not fall into the error of think-

ing there is something supernatural in Dakin's solution, so far as

the cure of an empyema is concerned. All that it can do, or is

expected to do, is to sterilize the cavity. It can never supplant

good surgery, and the best surgical principle in the treatment of

an empyema is good surgery. This is self-evident, and yet I have

seen this fundamental ])rinciple violated only too often. T ha\e seen

innumerable instances in which a single Carrel tube was introduced

into the cavity and then Dakin's solution was poured into it; the

patients w^re septic; the withdrawal of the tube was followed

literally by the esca])e of quarts of pus.

I trust it is not necessary for me to reiterate that one of the

fundamental j)rerequirites in the use of Dakin's solution is a good

and properly prepared solution; and yet I have seen this rule also

frequently violated. As a matter of fact I have found there is no

short cut in the Carrel-Dakin treatment, and it is best to follow

all directions to their minutest d(>tail. 1 wcnild go so far as to say,

if results are not obtained, it is not the fault of the method but of

a faulty application.
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The vicinity of the wound is protected, as usually, by sterile

vaselin gauze strips. At a distance from the wound the skin is

protected from the irritating action of Dakin's solution by the

application of Lassar's paste, which was found to })e rather more
efficacious in this respect than vaselin. As a general rule it may be
stated that it is infinitely easier to prevent than to treat Dakin's

burns, and it can be very readily done by slight care.

The wound is packed with small gauze sponges moistened with

Dakin's solution. A few small fluffs of dry, sterile gauze are

placed next to the wound and over that a liberal pad made up of

either reclaimed gauze or cotton, which is held in place by a firm

binder. The binder should be applied snugly and be provided with

shoulder-straps. Nothing is more annoying than a shiftlessly

applied binder, as it permits the displacement and loss of tubes and
is a source of constant trouble. The Carrel tubes emerge on top

of the binder, usually in the vicinity of the shoulder, where they

can be readily reached for subsequent instillations.

Definite instructions are given for the instillation of the requisite

amount of Dakin's solution; the quantity depends upon the size

of the cavity and varies from 25 c.c. to 100 c.c.—in general about

one-half of the volume of the cavity—too much cannot be used.

It is distributed in equal amounts through all the tubes. Direc-

tions also are given as to the intervals between instillations. I

have found hourly instillations during the daytime to be most
satisfactory; at night the time interval is two hours.

The dressing is not touched for twenty-four hours. It is true

the large quantities of Dakin's solution used saturate the dressings

pretty thoroughly; but some of it escapes by evaporation, and upon
inquiry I did not find that the patients complained of this seemingly

annoying drawback.

It is very remarkable, but already at the first dressing the discharge

has lost its frankly purulent character. If the case has been properly

operated upon, and in the most dependent part of the cavity, the

cavity will be found to be perfectly dry, as all the discharges escape

through the safety valve. In order to obtain the maximum benefit

from the solution, the instillations are given in the recumbent
posture with the drainage oj^ening uppermost; even ambulatory
patients are ordered to remain in this position for five minutes
after each instillation. Exception to the recumbent position is

made in cases complicated by large pleuropulmonary fistulse, as in

this position the injected fiuid may find its way too readily through

the fistula into a bronchus. In almost evers- one of these patients

a position will be found, either prone, or sitting upright, or front,

or back, or upon the right or left side in which the instillations are

well borne.

It is almost mar\'elous to see the effect of a properly carried-out

treatment. All pus and odor disappear as if by magic. I have
VOL. 159, NO. 5.—MAY, 1920. 23
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literally dressed one hundred patients, and in all the patients

combined not half a teaspoonful of pus was found; in fact, in

some cases it was difficult to obtain enough secretions to make a

})roper culture.

In some of the cases of long standing, /. c, those which have

been neglected and in which there was for a long time imperfect

drainage, we had an opportunity to watch the character of the

discharge. Its consistency was not unlike that of uncooked white

of egg, in which there were enmeshed a few gra>ish particles.

With progressive sterilization the discharge lost this ap])earance

and the irrigation was followed by small hemorrhages. \Ye inter-

preted the first finding as due to the liquefying action of the Dakin

solution upon the dense, fibrous deposit upon the pleura, and the

subsequent hemorrhages as due to the irritation of pleural granu-

lations.

These slight hemorrhages, which are of no consequence whatso-

ever, must not be confounded with those occasionally occurring

recurrent large hemorrhages,, which may be so large as to endanger

life. They have been ascribed to the effects of Dakin's solution;

as a matter of fact, these accidents have been brought forward as

a very powerful argument against the use of Dakin's solution. I

am firmly convinced that this is an ( rror. I also have proof that

these large hemorrhages are due to an erosion of the intercostal

artery, which is caused by the pressure of the drainage tubes.

In the slighter cases a finnly applied tamponade may be sufficient

to arrest the hemorrhage; in the more severe and in recurrent

cases it may become necessary to ligate the vessel.

It 's most interesting to follow in cases recently operated upon

the changes caused by Dakin's solution upon the infected pleura.

When an empyema is operated upon the pleura is found coated

throughout ])y a soft, grayish, deposit of vanning thickness, com-

posed of fibrin and i)us, holding enmeshed myriads of bacteria.

As sterilization proceeds this coating disapj^ears very rapidly,

exposing a smooth, glistening surface; particularly upon the pul-

monary surfaces it is so thin that the underlying lung workings

become readily visible and recognizable.

Twice a week smears and cultures are made from the cavity.

When very low counts are obtained these are made daily. I

])lace nuich more reliance u])on the cultures than upon the smears;

in the latter it is occasionally difficult to differentiate between a

l)acteriuni and nuclear debris. As a general rule it may be stated

that for every bacterium seen upon a slide about 200 colonies will

develoj) upon a poured ])late. When laboratory facilities are not

obtainable the counting of bacteria upon a slide may be substituted,

however, only with the reservation above mentioned. When
sterility is reached the treatment is contiiuied arbitrarily for

another week or ten days; at the end of that period all tubes are
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left out; in fact, all treatment is discontinued; merely an occlusive

dressing is applied. Prompt and permanent healin,ii is the result

in many instances, in one case in as short a period as thirteen days.

The average time of healino;, barring the exceptionally low and
exceptionally high periods, which really belong to the chronic stage,

is about four weeks.

I have attempted in some cases a plastic closure of the drainage

opening, as recommended by the Rockefeller Institute. But the

results obtained did not warrant me in continuing this practice.

^Moreover, I do not see any particular indication for doing so. If

the cavity is not sterile a premature closure of the wound is sure

to be followed b>' an infection, with subsequent breaking down of

the suture line; if, on the other hand, it is sterile, the wound closes

so promptly that even the trivial operation of refreshing and sutur-

ing the edges is uncalled for.

Considerable importance is ascribed by most surgeons to the use

of blowing bottles in order to encourage the lung to expand. I will

not deny that this device helps to a limited degree, but I have also

found that most patients, after the enthusiasm of a new toy has

worn off, discontinue their use. I have found more benefit from

properly carried out light exercises. I encourage particularly light

work around the wards, which keeps the patient interested and
amused. These exercises are of particular benefit to the myo-
cardium, which, because of the primary toxemia, is always in a

debilitated condition.

Patients are encouraged to leave the bed \ery promptly after

the operation. Those that are connected to a siphonage apparatus

leave their bed upon the day that the apparatus is discontinued;

those that have simple drainage even earlier.

In an earlier part of my paper I have alread\- emphasized the

importance of keeping up the nutrition of the patients.

exceptional operations.

The operation as just described is applicable particularly in the

commonest form of empyema, namely, that the boundaries of

which may, roughly speaking, be stated as mesially the lung,

laterally the chest wall and inferiorly the diaphragm. An empyema
may, however, occur in exceptional locations; as a matter of fact

there is no part of the pleural cavity which is immune. The
diagnosis of these exceptionally located empyemata, particularly

in those of small size, is beset with difficulties. That these excep-

tionally located empyemata must be operated upon at the place of

their location is self-evident; occasionally weird incisions in weird

locations must be used. Particularly difficult regions are those

in the upper part of the thorax behind the pectoralis major; in

these cases I have found it preferable to make a vertical incision.
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jiiul to (li\i(lc thr Hl)tTs in a trans\(Tsc direction to tJie necessary

extent. Jf the nuiscle is simply retracti^d it is very probable, that

at the termination of the o]>eration the muscle will cover up the

drainage opening; a most annoying complication in the after-treat-

ment. I have never seen any drawback from the partial di\ ision

of the pectoralis major.

Empyemata situated directly in front of the scapula are liest

reached from the axilla.

Interlobar empyemata are not only difficult to diagnosticate

but also difficult to operate. Their diagnosis requires a \ery

careful examination, a knowledge of anatomy and demands par-

ticularly a very careful roentgenray study. I am of the opinion

that, unless the symptoms are extremely urgent (and, as a rule,

they are not), these cases should not be operated upon in haste.

A careful differentiation should be made between cases in which

the general pleura plus the interlobar ])leura is infected and cases

in which only the interlobar space is in\ohed. In the former the

operation is of no danger; in the latter, ])articularly if only a small

amount of pus is present, and there are no adhesions between the

jjarietal and \'isceral pleura, It may happen that inadvertently the

general pleura is opened with collapse of the hmg and infection

of the general pleura. It has been my experience that by judicious

waiting the interlobar pus collection will increase in size, and

when it has come safely near the surface, adhesions will form

between the visceral and parietal pleura and the abscess can be

opened with perfect safety. It is preferable to operate an inter-

lobar empyema through a costatectomy, as it is important to

ex-posp a large surface of the lung, so as to visualize, if possible, the

interlobar fissure. The adhesions should then be separated and

the abscess drained. Occasionally this cannot be done and the

abscess must be evacuated through the parenchyma of the lung.

Whenever possible this should be avoided, as it prevents the prompt

treatment with Dakin's solution and may give rise to pleuropul-

monary fistulae.

bilateral empyema.

Until recently bilateral empyemata have been looked u})on as

particularly dangerous. It is true that the mortality of these is

liigher than that of unilateral empyemata, but the reason for the

high mortality is not the emi)yema but the bilaterality of the

pneumonia. When the pneumonias have run their course and the

case has reached the acute stage of the end-product, empyema, with

well walled-oft' adhesivins, neither the condition nor the operation

is dangerous. While I would not hesitate, if urgency demanded it,

to operate both sides shnultaneously (and I have done so) it is

preferable to do so at different sittings.
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COMPLICATIONS.

Complications of unoperated empyemata are rare. Indeed, it is

hardly conceivable that an empyema may have complications except

metastatic suppurations. I have seen quite a number of metas-

tatic suppurations, especially in the joints, but, inasmuch as posi-

tive blood cultures in empyema are exceedingly rare, I have arrived

at the conclusion that such suppurations are rather to be regarded

as complications of the malady that gave the empyema than of

the empyema itself. I wish to speak especially of one metastatic

infection because of its pathogenetic significance. A brain abscess

following an empyema is not conceivable on pathological physio-

logical grounds, because there is no way for a thrombus to reach

the brain from the pleura. Even, therefore, on purely hypo-

thetical grounds we must assume that if a brain abscess occurs as a

complication of empyema there must also be an abscess of the lung,

because it is only from such a source that an infective thrombus in

the brain may arise.

The complications of a badly treated empyema are legion.

The most important is sepsis due to inefficient drainage.

I have already alluded to one of the complications arising from

too early operation, namely, the occurrence of enormous cavities.

Indeed, I believe that these early operations are more responsible

than any other factor for the invention of the multitude of secondary

operations.

MORTALITY.

Permit me to quote first a few statistical figures, which a hasty

review of the literature, gathered at random, revealed:

Lavrow^ figures a mortality of 55 per cent, for all cases, in adults

alone 45 per cent. Dunlop^ reports a mortality of 36 per cent, in

the empyemata in children. Lloyd^ reports a very low mortality,

namely, that of 20 per cent. Various German clinics quoted by
Hahn^ report a mortality varying between 8 and 25 per cent.

Holt^ gives for children under one year a mortality of 73 per cent,

and for those under two years a mortality of 58 per cent. Dowd,'"

in a study of 285 cases, 238 of which were children between the

age of two and fourteen years, reports a mortality of 25.6 per cent.

Lilienthal^^ reports the statistics of 95 cases which were operated

upon his service at Mt. Sinai Hospital between 1914 and 1917, and

shows that he reduced the mortality to 18.9 per cent.

In 299 consecutive cases, collected by Wilensky,!^ fj-QQ^ the

records of Mt. Sinai Hospital, which occurred between 1904 and

1914, there was a mortality of 28 per cent. In extenuation of this

high mortality it is but proper to mention that a large number of

these were in infants and that many were in a very poor general
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condition, t'rcciuontly not snrvi\ in^ the simplest operation. (Inser-

tion of a catheter tln-ongh a trocar.)

Let me fnrthermore quote from a "report on empyema" which

has been rendered to the Surgeon-General of the Army by Major
Evarts A. Graham and which he has compiled from the replies

to a questionnaire transmittefl from the principal Base and General

Hospitals.

"The average mortality based on the replies from 25 camps,

which gave thc'r results is 30.2 per cent. But this mortality, as

high as it is, does not begin to represent the remarkably high

mortality which has occurred in some of those camps which had a

large number of cases. For example, at Gamp Fnnston, in 85

cases of empyema the mortality has been as high as S4 per cent.

Again at Gamp Greene, in 92 cases of empyema, it has been 53.2

per cent.; at Doniphan it has })een 57 per cent, and at Wheeler,

()5 per cent."

Continuing further (iraham says: " P')ssible explanations of

the striking difl'erences in mortality reported from various camps
in the empyema cases are to be found: (1) In the fact that there

has been a marked disagreenient concerning what cases should be

considered as empyema, and (2) in the method of treatment

employcfI.

"Owing to the fact that the exudate most commonly found is a

slightly turbid serofibrinous fluid, with pus demonstrable only

microscopically, in some of the camps only those cases have been

considered as empyema which yielded frank macroscopic pus. In

general, those camps which reported the lowest mortality have

regarded as cases of empyema only those in which the exudate has

been frank pus; and conversely the highest mortality figures have

come from those camps in which all cases showing e\'en microscopic

pus in the pleural exudates ha^'e been considered as cases of

empyema."
I have quoted above the mortality statistics taken at random

from a number of observers. On the other hand, conversations

upon the subject with colleagues in various parts of the country

almost universally elicited the reply that their mortality in empyema
was very low. When asked to study their figures they confessed

to a mortality of respectable dimensions. I have gained the

impression that the mortality percentage gained from actual

statistics is high while the mortality percentages quoted from

memory is low.

In spite of the ver\- high mortality ciuoted 1 ha^•e arrived at the

conclusion that emi)yema as such has a very low mortality. I

would even go so far as to say that empyema should have no mor-

tality. When a patient dies with an empyema in the acute stage

the cause of death is not the empyema but the pneumonia which

caused it. A striking evidence of this is seen in cases of imdiagnos-
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ticated empyema; at autopsy there is always found a pneumonia
in the fullest bloom. If the late operation is done, i. e., when the

pneumonia has run its course, the operation is perfectly simple

and even patients in a greatly debilitated condition stand it with

ease and safety.

That a badly treated empj^ema has a mortality goes without

saying, but mortality percentages presume proper treatment. If

such a patient dies, the cause of death should not be ascribed to

the empyema but to the bad treatment.

III. Treatment of Chronic Empyema.

In view of the experiences which I have gained, particularly

during the last two years, I have a certain diffidence in defining

the word "chronic," as it bears upon a case of empyema. For-

merly a case of empyema was considered chronic, which did not

heal or which lasted a long time, and w^hich usually required at

least one secondary operation for healing. I do not consider this

definition a very happy one for reasons which will become apparent.

IMy conception regarding the manner in which an empyema
heals has undergone a very radical change since my recent experi-

ence. Formerly I was under the impression that an empyema
healed in only one way, namely, by a process of obliteration, which

in turn was caused by a gradual expansion of the lung, and by
the formation of adhesions between the visceral and parietal pleura.

Only when the entire aft'ected pleural surfaces became adherent

did the drainage opening close. This is the only method of healing

that was known up to two or thi*ee years ago and may for that

reason be called the "classical method." It has been stated that

a properly drained empyema, even without the use of any anti-

septics, sterilizes itself, but I have never found this to be the case; on
the contrary I found nmnerous bacteria up to the very moment of

final closure. When the cavity persisted I observed that the

drainage opening did not show the slightest tendency to close;

on the contrary, in spite of earnest prayers, and perhaps extensive

operations, it failed to close in many instances.

During the past three years the following variations in the

method of healing of an empyema have been scientifically

established

:

1. The far-reaching observations at the War Demonstration

Hospital of the Rockefeller Institute have taught us that empyema
cavities can be rendered bacteriologically sterile by means of the

Carrel-Dakin treatment, and when sterile the drainage opening

can be closed by secondary suture. According to the reports from

the Rockefeller Institute a definite cure results in about 75 per

cent, of the cases. Personally I believe that recurrence follows in a

certain percentage of these cured cases; but there is no denymg



C92 MosciicowiTZ : pathogenesis and treatment of empyema

that a real cure follows in some cases. I am not aware that the

method of healing has as yet been described in detail by the origina-

tors of the method. My own observations in a few cases have led

me to the conclusion that the cavity heals by the absorption of the

sterile exudate that fills the cavity after closure of the wound.

2. During my stay at General Hospital No. 12 1 had an experi-

ence which threw a flood of light upon my speculations as to the

closure of empyemata. An empyema treated by the Carrel-Dakin

method had been finally allowed to heal. About one month after

healing my colleague upon the Empyema Commission, Dr. Frank-

lin A. Stevens, found upon routine physical examination, which

was verified subsequently by roentgen-ray examination that the

patient had a definite pneumothorax. I watched this case with

great interest and care. An occurrence of this character w'as

unknown to me, and I confidently looked forward to a reaccumula-

tion of the pus. The unexpected, however, happened. Not only

did no reaccumulation occur, but the pneumothorax disappeared

and was replaced by the expanding lung.

3. The occurrence in the rase just related made me think very

hard. It gave me the clue that I needed. Whereas up to that

time operations ui)on cases of chronic empyema were of almost

daily occurrence with me, I immediately ceased all further operating,

and merely proceeded with the intensive sterilization of the cavity.

When sterilization was complete all treatment was discontinued

and the outer wound was allowed to close. Subsequent exami-

nations showed that the healing occurred through the intermediary

stage of a pneumothorax, as in the case just related.

There are therefore in addition to the "classical" method at

least two other methods of healing of empyema. It is on this

account that I now find difficulty in defining the word "chronic"

as it relates to emjjyema; but in the light of our present knowledge

I would exclude from the chronic group any case of empyema which

is amenable to sterilization by means of the Carrel-Dakin treatment.

If the cases of empyema which cannot be remedied by even

long-continued treatment with Dakin's solution are examined

there will always be found a definite iniderlying cause the removal

or eradication of which, occasionally by a very trivial operation,

will lead to successful issue. These reasons are not very numerous,

viz.

:

1. Cases in. Which Drainage Opening is not Depoideni. In the

commonest fonn of empyema, namely, that located in the i)ostero-

inferior part of the thorax, almost any opening into the chest

situated i)osterior to the midaxillary line is dependent as long as

the i)ati(!nt is in a r(!cuml)ent posture. If, however, the drainage

opening has been placed too high, trouble promptly ensues, when

the patient assumes the erect posture, because a chance is given

for the formation of an undrained or poorly drained part below
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the drainage opening. The establishment of a second drainage

opening in the dependent position will promptly remedy the error.

2. Cases iviih Contracted Drainage Opening. It is sin-prising how
many cases of empyema are allowed to drift into a state of chron-

icity on account of the neglect of this very obvious fault. They
formed a very large percentage of the cases in the military service.

In the treatment as advocated by me for all cases of empyema an
adequate opening is a most important element, not only for the

purpose of drainage but also to permit a proper sterilization of

the cavity. The drainage opening should permit the easy intro-

duction of at least one good-sized drainage tube, and, depending
upon the size of the cavity, from two to six Carrel tubes. The
treatment of cases of chronic empyema due to a contracted drainage

opening depends upon whether or not this opening can be dilated

sufficiently by the introduction of increasingly larger and larger

drainage tubes. If this is possible that is all that is necessary; if

it is impossible, because of the reformation of the previously resected

rib, it is advisable to again excise the rib.

3. Cases with Necrotic Ribs. This is a very frequent cause for

our inability to sterilize the empyema cavity. The researches of

Blake have definitely proved that the interstices and the Haversian

canals of sequestra teem with bacteria, and in consequence the Dakin
solution never reaches these bacteria. The result is that the

empyemic cavity is becoming continuously reinfected. The treat-

ment is self-evident, namely, removal of the sequestra or necrotic

ends of the ribs.

4. Cases with Retained Foreign Bodies. These form a large per-

centage (13 per cent.) of the cases that cannot be sterilized by the

Carrel-Dakin treatment. The variety of foreign bodies which has

been lost in an empyema cavity is unlimited. The most frequent

is drainage tubes, including Carrel tubes. Other foreign bodies

that I have found were gauze sponges, tampons, rubber dam, large

loose sequestra, etc. The diagnosis of rubber tubes should be

readily made with the roentgen rays; yet it is surprising that even

they may be overlooked.

5. Cases with Side Pockets and Lateral Branch Sinnses. The for-

mation of these is a rather interesting problem and may occm- in

one of several ways. Usually the adhesions in empyema form in a

more or less regular line around the periphery of the exudate;

sometmies, however, the adhesions form in an irregular manner, so

that lateral pockets form which drain through a small opening uito

the main cavity; after a while these pockets contract, forming

tortuous lateral sinuses.

Occasionally it happens that the adhesions form in such a peculiar

manner that we are dealing from the very outset with two sepa-

rate empyemic cavities, separated by a wall of adhesions. In a

majority of cases the adhesions are so firm that the two cavities
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remain separate for an indefinite time. In some instances the

smaller cavity ruptures into the main cavity and makes a com-
munication which is usually inadequate for drainage and treatment.

Finally, irregular cicatricial contractions may occur in the wall of

a sinus, which has drained for a long time, thereby shutting off a

portion of the sinus, forming a sort of irregular figure of 8.

The reason why these cavities do not heal is simple; they are

impossible of sterilization by the Carrel-Dakin method. In their

treatment an accurate diagnosis of their location and extent is of

prime importance; this can be very readily done by means of the

roentgen ray after injecting an opaque substance. Such side

pockets should be opened (usually by costatectomy) and sterilized

independently of the main cavity. When this is impossible, their

exposure through a large intercostal incision by way of the main
cavity is indicated.

Fk;. 10.—Pleuroinilnionary fistula.

('). Pulmonary Fiftiulcp. The etiology of these has alread\' been

discussed in detail in the chapter on pathogenesis. When the

abscess causing the empyema is small, the i)erf<)ration usually closes

early, so that the injection of Dakin's solution may be carried out

without causing disagreeable by-effects.

If there is a communication of the abscess with a bronchus of

larger size, we obtain the not infrequent complication known as

"pleuropulmonary fistula" (Fig. 10). In the presence of this lesion

distention of the cavity with large (luantities of Dakin's solution
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causes a very distressing cough. Such patients, however, stand
the instillations of smaller amounts with perfect comfort, more
particularly if attention is paid to the posture of the patient, while

the fluid is instilled. A position will nearly always be found in

which the instillations do not cause distress. In rare instances

the fistula is of unusual size, varying in diameter from that of a

pencil to a little finger.

Fig. 11.—Brouchocutaiieous fistula. Fig. 12.—Residual empyema.

Finally it may happen in some cases of empyema, particularly

those that have drained for a long time, that the lung has expanded

until it fills the entire pleural cavity. In such instances the opening

into the lung may become adherent to the drainage opening.

There is formed a short channel, leading directly from the skin

into a bronchus. On coughing air a slight amount of bronchial

mucus is expressed. A sinus of this description should be called

" bronchocutaneous fistula." They are exceedingly difficult, if not

impossible, to cure without operation, because the bronchial and

cutaneous epithelium become continuous and fomi a so-called "lip

fistula." In rare instances I have succeeded in curing these fistula?

by a thorough cauterization of the tract with a fine Paquelin cautery.

Formerly I have practised extensi\e operations upon these cases,

the operation consisting in an extensive thoracoplasty followed by

extirpation and suture of the sinus. I believe, however, that in
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most instances this is not necessary. Satisfactory results are

obtained by mobilizing the lung and excising the sinus. Thereby
con\'erting the bronchocutaneous fistula into a pleuropulmonary

fistula. Subsequent healing is not, as a rule, i)rotracted; an inver-

sion suture of the fistulous opening in the lung may shorten the

period of healing.

recurrences.

The question of recurrences is intunately connected with that

of chronic empyema; in fact, a chronic empyema may well be

defined as one which has a tendency to recur.

If we analyze the physical forces which enter into the healing of

an empyema we will find that they are composed of several factors,

all of which tend to diminish the thoracic cavity. They are: (1)

The ascent of the diaphragm, (2) the direction of the ribs becomes

more vertical, (3) the intercostal spaces become narrower, and (4)

the arc of the ribs approaches closer to the median line. At the

same time the lung expands until the parietal and visceral pleura

become adherent. It is only when this stage has been reached that

we can speak with any degree of certainty about a cure; whene^•er

a space is left there is always the possibility of a recurrence.

Broadly speaking, therefore, these reaccumulations are always a

reflection upon the method of treatment, for usually they mean
that drainage and antiseptic treatment of the cavity have been

discontinued prematurely. I have found that this contingency is

particularly liable to occur if the external incision is closed opera-

tively, because it not infrequently happens that good judgment is

supplanted by haste. Even the strictest precautions, such as

smears and bacteriological cultures, do not always furnish a reliable

guide to the presence or absence of microorganisms. It again only

proves the value of the well-recognized axiom in medicine, that a

negative proof is no proof.

An excellent resume of the recurrences in empyema has been

compiled by Dr. Franklin A. Stevens.'* Stevens shows that

recurrences are less frequent after the Carrel-Dakin treatment, as

proved by the following figures.

1. Healed withoul Carrel-Dukin troatniciil. 5G

Recurrences 10=18 per cent.

2. Healed with f'arrel-Dakiii treatment 63

Recurrences 3=4.7 per cent.

'^riie diagnosis of recurrent empyemata is <lifficult if the signs

and symptoms are not marked. Examinations with the roentgen

ray, especially stereoscopically' are of ])rime help.

The treatment of recurrent emi)yenia (lifters in nowise from that

of an ordinary empyema. Owing to a narrowing of the intercostal

spaces it is usually preferable in recurrent cases to resect a rib.
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RESroUAL EMPYEMATA.

Many observers group residual empyemata with the recurrent

empyemata; this is erroneous, because of essential differences in

their pathogenesis.

Residual empyema is the result of an irregular and multilocular

encapsulation during the formative stage of the empyema. At the

primary operation, as a rule, the smaller of the two cavities is

overlooked, so that only the larger is drained. Sooner or later the

patient does not do as well as he should, and upon physical examina-

tion, sometimes even long after the main cavity is healed, another

pus focus is found.

The diagnosis of the existence and location of these residual

empyemata is exceedingly difficult, particularly if they are of small

size. There are two symptoms which should lead one to suspect

a residual empyema: (1) A reciu-rent or daily evening fever, and

(2) perhaps even a more important sxTnptom, the fact that the

patients do not regain their normal weight no matter how liberallv

fed.

It is the fear of these residual abscesses which lead some surgeons

to advocate a wide operation for all primary empyemata, exploring

the entire chest, and breaking up all adhesions and septa. I cannot

concur in this opinion, as I deem it preferable to do two compara-
tively trivial and safe operations to one large and hazardous

one. Furthermore, the occurrence of residual empyema is too rare

to justify such extensive and formidable primary operations.

Occasionally the second pus focus breaks through into the

primary cavity; usually a second operation is necessary. If a

residual empyema has not been discovered until sometime after

the primary operation a costatectomy is indicated, because of

the narrowing of the intercostal spaces. In the cases in which

the existence of the second pus focus is known at the primary opera-

tion, and in these the term of "multilocular empyema" is more
applicable, an intercostal incision is all that is necessary.

CHRONIC EMPYEMA SINUS.

Custom makes a ^•ery definite distinction between these and
the previously discussed cases of chronic empyema. There is in

reality no difference, as it is merely a question of degree. Some
cases of chronic empyema have a large cavity and a short sinus;

others have a long sinus and a small cavity. Special operative

procedures in large numbers have been described for their cure,

most of which, to my mind, without any particular justification.

I believe what I have said of the treatment of chronic empyema
in general applies to that of the chronic sinus as well.
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OPERATIVE procedures IN CHRONIC EMPYEMA.

Ill spite of the best of care some cases of emi^yema Viill not heal.

I have no hesitancy in stating, however, that if the treatment of

the acute and chronic stage is carried out along the lines laid down
in previous portions of my pa])er their number will be infinitesimal

as compared to former years. It is in these cases, and in these

cases only, that recourse must be had to one of the major o])erations

so called.

The major operations (and I use the word major delil)erately,

because not one of the originators of the method will confess to

really "major" character of his operation) can be divided into

two main groups:

I. The operations which aim to obliterafc ihc evipyemic caviiy by

collapsing the chest wall. (Estlander, Schede, Quenu, Beck.)

1. Estlander's'^ operation aims at an extiri)ation of that part of

the bony chest wall which o\erlies the emj^yemic ca\ity. The
soft parts of the chest wall are then packed down into the cavity

against the visceral pleura. The method is ajjplicable only in ca^•i-

ties of limited extent.

2. The Schede'-^ operation is decidedly more extensive, but is

applicable in cases of total empyema. It follows, therefore, that

in comparison with the preceding the Schede operation is one of

magnitude and should b\' no means be lightly undertaken.

3. The (^uenu o])eration is only a modification of the Estlander

operation, which it is suj^posed to supplant. In this operation the

ribs overlying the ca\'it>' are not removed but are di\'ided at two

ends of the incision, so that instead of ha\ing a flap made up only

of soft tissues the flap is made up of soft tissues i)lus mobilized

ribs. The entire flap is then depressed so that it comes into contact

with the visceral i)leura.

4. Beck"' reports very satisfactory results from his " fiap-sliding

operation." 1 cannot, however, even after a careful reading of

his p)iblication, see wherein this operation differs materially from

the PiStlander unless it is in the cutaneous incision; and all writers

after Estlander, and even Estlander himself, have already deviated

from his original incision ; in fact, it is reconnnended that this be

done.

II. The operations which aim at a rei'.vpansion of the lung })y liber-

ating it from the heavy, more or less organized, fibrous dc})osit, which

confines the lung, anxL preroit.s its e.vjxin.sion. (J)elorme, Fowler,

Lilienthal , Ransohoff .)

1. The l)(>lorme'''-Fowler'^ operation aims at a reexjjiinsion of the

lung b\' remo\iiig the fibrous deposit which covers and confines the

lung. I'lifortunately the operation does not always succeed: (1)

Jiecause the i)eeling away is exceedingly difficult, if not impossible.

so that numerous perforations are made into the pannichyma of
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the lung; and (2) because in cases of long duration the lung itself

is already fibrosed to such an extent that it no longer expands.

2. The LilienthaP'^ '-*' operation aims at a similar objective.

This operation is a decided improvement upon the former, because

it is not near as formidable. Lilienthal has conclusively demon-
strated that with the aid of a good rib spreader the entire operation

can be done through a long intercostal incision, with the possible

added rapid temporary division of one or two ribs near their angle.

3. Ransohoff-^ attempts to overcome the not infrequently found
difficulty of not being able to peel back the fibrous deposit by
merely making innumerable incisions into it in criss-cross fashion.

It is exceedingly difficult to give an absolute indication as to the

choice between these operations. Personally I am of the opinion

that all of them have a very definite, though in the light of my
present knowledge, a much more limited indication than was
formerly thought to be the case. At the present moment I am
more inclined to fa\'or the lung expanding operations over the chest

collapsing operations: (1) Because they are much more con-

servative of lung function, and (2) because they are followed by
less deformity. In a certain number of cases good results will be

obtained from the combination of the two methods.

All these operations ha\'e a very definite mortality. The Est-

lander operation has the lowest mortality (about 15 per cent.), but

the real indications for this operation are limited. The Schede
operation has the highest primary mortality (o^•er 20 per cent.).

The definite cures in all vary between 50 and (iO per cent. The
remainder makes up the deaths, improvements and failures.

In my military service, before I found that I could heal chronic

empyemata by simpler methods, I performed a number of Schede

and Estlander as well as Delorme operations; all of my patients

were in such excellent physical condition by the time they came to

operation, with absolutely sterile ca\ities, that I flid not have a

single fatal issue. In passing I may mention that I have found

the decortication operation particularly difficult in the empyemata
caused by the hemolytic streptococcus. Of late, again, more
frequent recourse is had to the decortication operation in the

military service and, I am given to understand, with very gratifying

results.

As is seen I place the indications for these operations quite

difterently than I did in my previous communications'-- upon the

subject. Fonnerly I was much more radical in my views and I

recommended extensive operations in cases which I know now
would heal without any operation.

BISilUTH PASTE TREATMENT OF EMPYEMA.

The treatment of chronic empyemata with the injection of

Beck's bismuth paste is deserving of special consideration. The
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iiR'tliod comes very highly reconiinended not only from its origina-

tor hut also from other surgeons. I also have used it and was
particularly careful to follow all instructions; regrettahly, howe\'er,

my results were not very encouraging. In a few instances, it is

true, healing follow^ed very promptly, hut the cure was only of

limited duration, hecause practically all of the cases were fallowed

hy a recurrence, extrusion of the hismuth paste and continuance

of the suppuration. An additional and important drawhack of

the method is that, in spite of all precautions to obtain pure chemi-

cals, it is occasionally followed hy toxic symptoms; a number of

these cases were encountered in the military ser\-ice. Beck advises

the injection of warm olive oil for the removal of the bismuth paste,

but I have not found this to be very efficacious, more i)articularly

when the channel or cavity is \ery tortuous.

CONCLT'SIONS.

1. Empyema in most instances results from the rupture of a

small subpleural pulmonary abscess.

2. An empyema is the final stage of a process in which the first

stage is a serous pleurisy and the second a seropiu'ulent pleurisy.

The latter is the so-called "formative" stage of an empyema.
8. The "formative" stage is imaccompanied by pleural adhe-

sions. The stage of final empyema is always accomj)anied })>

adhesions.

4. The vast majority of empyemata are of the encapsulated

variety. Very few occupy the entire pleural space.

5. Metastatic suppurations accompanying empyema are to be

found rather as complications of the causative pnemnonia than of

the empyema.
6. The treatment of an empyema should be begun in the forma-

tive stage before the exudate has been converted into frank pus.

7. It is unwise to perform an operation in the formati\'e stage.

The mortality is terrific })ecause the accompanying pnemnonia is

still in full bloom, and, furthermore, because of the absence of

adhesions there occurs a pneumothorax with "fluttering of the

mediastinum" and consequent embarrassment of the heart action.

S. The best surgical procedure in the formative stage is repeated

aspirations, done ever>- twelve to twent\'-foin' hom"s, in order to

relieve the respiratory embarrassment due to the mechanical pres-

sure of the rapidly accumulating fluid. In a few cases this measure

is curative.

9. Feeding with a diet rich in calori(>s is an important adjuvant

in the treatment of the fornuxtive stage.

10. The treatment in the acute stage of an empyema consists

in a simple intercostal thoracotomy. This operation need not be

considered an urgent one, and should be performed when the
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patient's coiiditiou is otherwise perfectly satisfactory. This is the

so-called "late" operation.

11. I'rgent thoracotomy is indicated only in acnte pyopnenmo-
thorax.

12. The Carrel-Dakin treatment, properly carried out, has
proved of superlative value in the postoperative treatment of

empyema and should he used in every case. There are no contra-

indications to its use.

13. The mortality of acute empyema hy these methods is lower

than that reported by other methods of treatment.

14. Empyema cavities heal by tliree methods: (a) By the for-

mation and absorption of a sterile exudate; (b) by the formation

and "absorption" of a closed pneumothorax; (c) by the "classical"

method, i. c, the expansion of the limg and obliteration of the

pleural cavity by adhesions.

15. Clironic empyema should not occur, or at least should

become very rare, if the methods of treatment of acute empyema
as formulated above are practised.

16. "Clii'onic" cases of empyema may be defined as such which
are not amenable to treatment by the Carrel-Dakin method.

17. Recurrences in empyema are usually the result of undue haste.

The percentages of recurrences is less after the Carrel-Dakin method
of treatment than after any other.

18. The vast majority of operations that have been devised

for chronic empyema will have a very limited field of usefulness if

the methods of treatment advocated above are carried out.
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OBSERVATIONS ON RHEUMATIC FEVER AT UNITED STATES
BASE HOSPITAL NO. 6, A. E. F., IN THE SPRING OF 1918.

By Paul D. White, M.D.,
MASSACHUSETTS GENERAL HOSPITAL.

In the spring of 1918 the soldiers admitted to V. S. Base Hospital

No. 6 with rheumatic fever were sent to special wards for obser-

vation by one medical officer. Between the middle of February

and the middle of June 73 such patients came under my observation

in this way. The records of this series of cases brought out points

of interest. The following table summarizes the findings:

history.
Cases. Per cent.

Previous history of rheumatic fever 37 51

Doubtful previous history of rheumatic fever ... 3 4

Previous history of chorea 2 3

Previous history of scarlet fever (four of these cases had

scarlet fever recently) 7 10

Previous history of tonsillitis 30 41

examination.

Tonsils, large or ragged 29 40

Tonsils, previously removed 3

Tonsils partially removed 1

Joints involved:

Knee 62 85

Ankle 43 59

Shoulder 33 45

Wrist 27 37

Foot 25 34

Elbow 22 30

Hand 20 27

Hip 20 27

COMPLICATIONS.

Acute pericarditis (two of these cases showed evidence of

fluid; one was tapped and 300 c.c. removed) ... 7 10

Acute ijleuritis (left-sided, (i; right-sided, 8; one showed

fluid) 14 10

Valve in\-oI\'enH'nts:

Mitral 29 40

Mitral and aortic <> 8

Tricusi)id 1 1

(Nearly all of these cases showed chronic valve damage.

There were a few acute changes followed, the nuirmurs

varying in intensity and quality from day to day.)

.\cute heart-block 3 4

Puri)ura -^ ^

Streptococcvis septicemia (proved by blood culture) . . 3 14

of 2 1 cases

cultured.

Deaths 2 3
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date of admission.
Cases.

Feliruary 8

March 22
April 18

May 17

June 4

Of the 3 cases with streptococcus septicemia 2 ^ec()^el•e(l and were
discharged to full active duty two months after the positive strepto-

coccus cultures were obtained. The heart of the one was apparently

uninvolved; in the other a diagnosis of tricuspid endocarditis was
made. The third case died in the United States after a protracted

illness of many months.

In another soldier, Frontisi, twenty-five years old, a Aery remark-

able recovery took })lace after a five months' illness, beginning with

acute polyarthritis and continuing with septicemia, marked mitral

endocarditis, frequent embolism (leg, arm, abdomen) and severe

anemia. At the height of the illness, ten weeks after the onset, the

red blood corpuscles numbered 2,4()(),()()() per c.mm. and the hemo-
globin was 47 per cent. (Sahli). The white count ranged between

8000 and 15,000. Six weeks after the low red count con\'alescence

had become w'ell established, the red count then being 4,900,000.

Osier in discussing rheumatic hxer states that at the Johns

Hopkins Hospital, Baltimore, Maryland, for the fifteen years ending

1904 there were 330 cases of rheumatic fever, with 9 deaths (2.7

per cent.).^ In London the disease seemed commonest in September

and October, and at the Montreal General Hospital and in Baltimore

the largest number of cases were admitted in February, ]\Iarch and
April. The order of frequency of involvement of the joints in

Osier's series was knee, ankle, shoulder, wrist, elbow, hip, hand and

foot. The average leukocyte count was 12,000 to the cubic milli-

meter. Thirty-five per cent, of Osier's cases showed organic valve

lesions: in 90 per cent., the mitral; in 27 per cent., the aortic;

in 23 per cent., the lesions were combined. Pericarditis was present

in 20 of the cases of Osier's series, or (i per cent.: in only 4 was there

effusion. Osier advises the salicylates, 15 to 20 gr., every one to

three hours, until the pain is relieved. He states that "there can

be no question as to their efficacy in relie\'ing the pain. Some
observers consider that they also protect the heart, shorten the

course and render relapse less likely."

The most striking lesson learned from the series of cases of acute

rheumatic fever at V. S. Base Hospital No. was the remarkable

response to forced salicylate therapy. Almost invariably there

was an abrupt ending of joint pain, swelling, fever and malaise.

At one time there were two wards full of cases of rheumatic fe\er.

We gave the salicylates in large doses to th(> patients in one ward.

I Osier, William: Principles and Practice of Medicine, 1912, Stli edition, p. 372,



704 white: observations on rheumatic fever

That was their only therapy, except for good nursing care. These

patients did wonderfuhy well. The other patients in the other ward

were given no salicylates internally at first, Init received oil of

gaultheria and camphorated oil a])})lications to their joints and

phenacetin and A'eronal by mouth. Their ]3ain and discomff)rt

was dulled to a slight degree, but after two or three days of suffering

the salicylates were given to them also in large doses, with striking

and rapid relief. Aspirin and sodium salicylate were used, almost

always aspirin. The routine procedure in the acute cases was the

administration by mouth of 30 gr. of aspirin every four hours until

the symptoms were relieved; usually 200 to 300 gr. were necessary

in the course of two or three days to bring complete relief. After

that the drug was continued in small doses, 10 gr. two or three times

daily, for example, for a week or as long as seemed necessary.

Toxic s\nnptoms were astonishingly rare. No alkali was given, the

aspirin being tolerated easily by the gastro-intestinal tract. Only

3 or 4 cases of the entire group failed to be checked by the salicylate

and continued in their illness for a fortnight or more. Patients,

as a rule, had been sick two or tiu'ee weeks before admission to the

hospital. They remained in the hospital usually about three weeks

before being discharged to duty. A few with cardiac complication

were returned to the Ihiited States.

Summary. 1. In a series of 73 soldiers with .acute rheumatic

fever, 51 per cent, gave a pre^'ious history of rheumatic fever and

40 per cent, showed large or ragged tonsils.

2. The joints involved in order of frequency were knee, ankle,

shoulder, wrist, foot, elbow, hand and hip.

3. Acute pericarditis was found in 10 ])er cent, of the cases,

usually very transient. Acute pleuritis was found in 19 per cent.

4. There was evidence of mitral endocarditis in 40 per cent, of the

cases; mitral and aortic endocarditis combined in 8 per cent. Most
of these cases w^ere apparently of long standing. Acute temporary

heart-block was discovered in 4 per cent, of the cases.

5. Tliree cases made striking recoveries after a very serious

prognosis had been given. In two of the three stre])tococcus

septicemia was found by blood culture; both of these soldiers

returned to full active duty two months later. The third case,

although suh'ering from serious permanent heart trouble, survived

a long rheumatic infection complicated by frequent embolism and

by a severe anemia, the red corpuscle count falling as low as 2,400,000

per c.mm.
0. ]lesi)onse to forced salicylate therapy was very striking. It

seemed that the course of the disease was shortened by sali(\vlates.

It is probable that salicylate therapy when forced in rheumatic

fever acts as prophylaxis against cardiac involvement byj^shorten-

ing the disease.
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STUDIES OF THE PRENATAL TRANSMISSION OF SYPHILIS.^

I. SYPHILIS OF THE TESTICLE.

By Leon Herman, INI.l).,

UROLOGIST TO THE METHODIST EPISCOPAL HOSPITAL OF PHILADELPHIA; ASSISTANT
INSTRUCTOR OF UROLOGY IN THE UNIVERSITY OF PENNSYLVANIA MEDICAL SCHOOL,

AND

Joseph Victor Klauder, M.D.,
RESEARCH FELLOW IN EXPERIMENTAL SYPHILOLOGY, DERMATOLOGICAL RESEARCH

INSTITUTE, PHILADELPHIA; INSTRUCTOR IN DERMATOLOGY AND SYPHILOLOGY,
POSTGR.4DUATE SCHOOL, UNIVERSITY OF PENNSYLVANIA.

(Read before the meeting of the Philadelphia County Medical Society, November 26,

1919.

The testicle is one of the most important organs in the body to

become involved in syphilis. In all probability there exists an

intimate relationship between such an involvement and the trans-

mission of the disease to the spouse and progeny of the infected

individual. ^Moreover, involvement of this organ is of more than

passing interest to the experimental research worker in syphilis, to

the pathologist, to the surgeon and to the clinician.

The testicle in animals is particularly susceptible to experimental

infection with syphilis. In Neisser's- experiments with apes and

monkeys the testicles of infected animals always pro\ed to be infec-

tious even when inoculations with the spleen and bone-marrow failed.

This investigator states, "It appeared that the testicles acted

])articularly well and long as a depot of the virus." Testicular

inoculations in rabbits with the Treponema ])allidum produce a

high percentage of })ositive results, whereas with intravenous or

corneal inoculations in the same animals the percentage is con-

siderably less. Indeed, in Nichols's^ experience intravenous inocu-

lations in rabbits frequently failed to produce lesions other than

of the scrotum or testicle. Moreover, it has been demonstrated

by animal experiments that the bone-marrow and the testicle

contain the Treponema pallidum before the appearance of the

chancre.

The susceptibility of the testicle to syphilitic infection is further

shown by the work of Warthin,* who frequently was able to demon-
strate the Treponema palllidum in testicles presenting no gross

lesions. Indeed, in cases of congenital syphilis and early acquired

syphilis he found treponemata in the testes in which no histological

1 Being the first of a series of jjapers on .studies of the prenatal transmission of

syphilis.

^ Pathologie und Therapie der Syphilis, Berlin, 1911; Art), a. d. k. Cesundheitsamte,

1911, vol. xxxii.

* Bulletin No. 3, War Department Office of the Surgeon-General, Studies of

SyphiUs, June, 1913. p. 19.

* Am. Jour. Med. Sc, 1916, clii, 508.
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changes could be recognized. He has further shown that the testes,

next to the heart and aorta, are the most frequently involved organs

in syphilitics coming to 'autopsy. In latent syphilis active lesions

will he foimd in one or the other of these organs if they occur any-

where in the body. The triad of interstital myocarditis, aortitis

and orchitis fil)rosa is a pathological complex indicating the occur-

rence of syphilitic infection in the male. In Weston's^ experience

an orchitis fibrosa syphilitica chronica is almost a constant finding

in paretics coming to autopsy. Symmers" records that among 171

male subjects of late acquired syphilis in the Belle^'ue Hospital

series chronic interstitial orchitis was found ()7 times, or 39 per

cent.

These circumstances seem to indicate a genitotropic tendency

of the Treponema pallidum. It is an interesting conjecture to asso-

ciate this proclivity of the organisms for the generati^'e organs with

the jjossibility that the Treponema pallidiun has been evolved from

a form which Avas ])rimiti\'ely a genital sa])ro])hyte.

The testicle of rabbits furnishes an ideal medium for the experi-

mental study of syphilis. This was first established by Parodi'^

in 1907 and subsequently worked out by Ihlenhuth and Mulzer.*^

Syphiloma of the testicle in rabbits occurs in three clinical types:

1. The organ swells gradually after an incubation ])eriod usually of

about three weeks, but may l)e as long as eight weeks or more, and

reaches its maximum size, as a rule, in from four to six weeks. At
this time spontaneous retrogression may take place. The testicle

not only swells but its consistence becomes considerably increased

through infiltration of cellular elements due to the presence of the

Treponema i)allidum. The aspirated juice from the swollen testicle

contains an enormous number of actively motile organisms.

2. The occurrence of small, hard nodides, sharjily demarcated

from the surrounding soft tissues.

3. A <'hancre of the scrotum as first demonstrated by Hoffman,

Lohe and Mulzer,^ which appears either as an induration in and

under the skin that ulcerates and forms a t\pical chancre, or as an

induration of the tunica and subcutaneous tissue which does not

extend to the exterior.

Noguchi'" has shown that morjjhological and j)atli()genic vari-

ations in the Trej)onema ])alli(hnn (thicker, thinner and average

types) resulted in different eft'ects in the production of testicular

lesions in rabbits.

Sui)i)orting this exj)erimental e\iden(e that the testicle is one of

the seats of election of the s>philitic virus is our clinical knowledge

' A iJtT.sotial (•uiuiimuiciitioii.

6 .Jour. Am. Mod. Assn., 1910, Ixvi, 14.")7.

('eiitrall)l. f. Bakt., ohk., li)07, xliv, 428.
X Arl). a. il. k. CUisiUKlheitsuinto, 1910, xxxiii, ISI!; 1910, xxxiv, 222.

» Ik'H. kliii. W(:hiisohr., 1913, i, 709; Deutsch. med. Wchusclir., 1913, xxxix, 879.

1" Jour. Expor. Med., 1912, xv, 2.
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that every syphilitic is the potential father of a syphilitic child.

However, our knowledge is not yet complete as to the role a patho-
logical involvement of the testicle with s^-philis plays in the trans-

mission of the disease. \Yhether such an involvement is essential

or whether the disease may be transmitted independent of an actual

disease process in the organ is not definitely known. That tre-

ponemata may be borne in the sperm from a healthy testicle is indi-

cated by the fact that the Treponema pallidum has been demon-
strated in the milk" from the breast of a pregnant woman in which
there was no apparent involvement of the breast; the organism
has been found in the spinal fluid^- in cases both with and without
clinical evidences of an involvement of the nervous system. Finger
and Landsteiner^^ demonstrated the presence of Treponema pallidum
in the semen of syphilitics by animal inoculation. In one case there

was clinically an orchitis, but in the other case there was no apparent
involvement of the testicle.

Pathology. The pathology of syphilis of the testicle is esscii-

tially microscopic. This becomes apparent when one considers

on the one hand the frequent and rather characteristic microscopic

picture of the testes of syphilitics in which these organs present no
macroscopic changes, and on the other hand the fact that, clinically,

syphilis of the testicle is comparativeh' rare. The pathology of

syphilis of this organ is essentially the pathology of tertiary syphilis

and is that of a chronic fibrosis with or without gummatous for-

mation.

The histological picture is somewhat variable. In the active cases

there exists a plasma cell and lymphocytic infiltration between the

tubules, a proliferation of the fibroblasts of the stroma, with thick-

ening of the basement membrane and decreased spermatogensis.

Such changes may occur diffusely or locally. In advanced stages

of the disease the spermatogenic epithelium of the tubules may be
atrophied; spermatogenesis is therefore absent. However, in some
instances, as shown in Fig. 1, part of these structures may be well

preserved and properly functionating when the testes otherwise

show marked pathological changes. The stroma between the

tubules in the later stages becomes thickened and hyaline. In still

more advanced stages the entire testis becomes hbroid. Warthin
has demonstrated the Treponema pallidum in the testes of syph-

ilitics only in the acti\'e cellular infiltrations. (Grossly the involved

organ may be moderately enlarged, globular, indurated and smooth.

In the later stages of the disease the organ frequently becomes
fibroid, and it is then smaller in size and harder in consistency.

However, it is important to bear in mind that in the presence of the

'1 Uhlenhuth and Mulzer: Beri. klin. Wchnschr., 19L3, i, 769; Deutsch. med.
Wchnschr., 1913, xxxix, 879.

'- See the re\"iew of these findings in the paper by Klauder, J. V.: Am. .Jour.

Syph., 1919, iii, 4.

" Arch. f. Derniat. ii. Syph., 1906, Ixxxi, 147.
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iibove cliauges the testis may retain its normal size, shape and

consistency, but induration is a persistent feature. According to

pathological findings the testes of almost every syphilitic may l)e

said to be diseased, although this is demonstrable clinically in only

a small percentage of cases. These pathological changes tend to

a progressive loss of spermatogensis which may cause a premature

loss of sexual desire and virility.

Fig. L—Testicle from a paretic. Tlie testicle was clinically and grossly negative.

The histological section shows rather extensive areas of fibrosis between tubules

with round- and plasma-cell infiltration. The tubules show spermatogenic layers

in good state, no atrophy; they were probably functionating. In the area of fibrosis

there is present what is probably an obliterated tubule.

Gummata rarely occur in syphilitic orchitis; the pathology is

essentially the pathology of gumma existing elsewhere. They may
be single or multiple. Grossly the organ is enlarged and nodular.

x\dhesions to the scrotal tissue are commonly found. The gummata
often break down and discharge a cheesy matter, in which event

secondary infection and subsequent abscess formation is common.
The final result is often the forjnation of a large crateriform idcer

with a sloughing base. Exuberant granulations form and frequently

the seminiferous tubules prolapse through the opening witli the

production of an infected fungating mass of necrotic tissue, consti-

tuting a hernia testis. In some instances the breaking down of a

gumma is followed by sinus formation.

Clinical Aspects of Syphilis of the Testes. Syphilitic

lesions of the scrotum and of its contents belong for the most part

to the tertiary stage of the disease. They are essentially clu'onic
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in type and affect principally the bodies of the testes. The epididy-

mis, together with the constituent structures of the spermatic

cord and the layers of the scrotal wall, may, however, become
involved either independently or in association with a testicular

lesion. The fundamental pathology is the same and results either in

a diffuse sclerosis, in the development of gummata or in a combina-

tion of these processes. By far the commonest lesion of the body
of the testis is sclerotic in type. The most important clinical

feature is enlargement of the organ. At first limited to one side

the second testis becomes involved later in some cases, although in

many instances the second organ escapes.

There is no better description of the syphilitic sclerosis of the

testicles possible than that classical one which compares it in

physical characteristics to a billiard ball. It is enlarged, rounded,

smooth, heavy and insensitive. The normal testicular sensation

cannot be elicited even on heavy pressure, notwithstanding which
the patient may complain of painful sensations in the afflicted

organ. This pain is probably due to traction on the cord or possibly

to stretching of normal tissues as the result of the accumulation of

fluid in the sac of the tunica vaginalis. Hydrocele of moderate

size frequently accompanies s\T)hilis of the testicles.

The epididymis is rarely involved with the billiard-ball type of

luetic testicles.

The diagnosis is not difficult if one bears in mind that a diagnosis

of essential hydrocele is justifiable only after the condition of the

testis, epididymis and spermatic cord are known to be normal.

Aspiration of the fluid may be necessary before a satisfactory

examination can be made. The syphilitic testicle may be confounded

with malignant tumor, especially sarcoma, but the latter grows

with greater rapidity, gives rise to considerable pain, as a rule, and
remains localized to one side for a considerable period of time. If

the external genitals of all syphilitics coming under observation

are carefully examined there will be found in a considerable pro-

portion of cases some enlargement and induration of the testes

proper. In other instances the epididymii are similarly affected

while it is by no means rare to find both structures involved. Often-

times the condition is possibly not specific in origin, but in a con-

siderable proportion of cases the enlargement and induration, while

entirely symptomless, is caused by syphilitic infiltrations, as is

proved by the restoration to the normal in size under treatment.

Our files contain numbers of illustrative case histories but the

following will suffice to demonstrate the condition:

Case 1.—F. C, aged twenty-six years, single. History of

chancre four years ago. Treatment begun in the secondary stage,

and consisted of four injections of arsphenamin followed by eighteen

months of mercurv bv mouth

.
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Present Condition. The patient is entirely without symptoms.

He came under our observation because of a 4-plus Wassermann

reaction. This test had been suggested by his physician because

of the presence of scars on his legs.

Clinical. The evidences of a syphilitic infection are: Scar on

the penis. A generalized adenopathy and scars on arms, legs and

trunk, having the features characteristic of lues. On account of

the rather generalized distribution of these scars they are in all prob-

ability the result of a late secondary syphilide.

Local E.ramination . Both testes are slightly larger than normal,

smooth and regular in outline, non-sensitive and indurated. The

right epididymis is regular in outline, but is harder and larger

than is normal. Both cords are normal to palpation. There is no

clinical or laboratory e\'i(kmce of a Neisserian infection. Serum

Wassermann, 4-plus.

The billiard-l)all type of syphilitic testicle is not likely to be

mistaken for tuberculosis of the testicle, which latter is extremely

rare and resembles more the gummatous variety.

Hydrocele may exist only on one side in cases of bilateral syphilitic

orchitis; it is rarely large and usually disappears, together with the

testicular enlargement, with the institution of aiitisyphilitic therapy.

The following case history is that ol a patient with bilateral

syphilitic orchitis of the billiard-ball tyi)e associated with hydrocele

on the right side. The only subjective symptom in this instance

was tumor:

Case 2.—G., aged twenty-four years; single. History of a penile

sore ten years ago. Received local treatment and "blood tonic,"

self-prescribed.

Present Condition. Swelling of the scrotum of three years'

duration. No subjective symptoms exce})t a sense of weight or

dragging. No history of trauma.

Clinical. The noteworthy clinical findings are: Scar on the

penis at the site of former sore; generalized "bullet-like" adeno-

l)athy; a systolic nnirnun- at the base of the heart, transmitted to

tile neck, with an enlargement of the heart to the left (most likely

a luetic aortitis).

Local E.x(tmination. Bilateral enlargement of the testicles to

about the size of small apples. The testes are o\o\A in shape and

smooth and ston '-like in consisten<'e. There is no tenderness to

pressure and th(> normal testicular sensation is absent. There is a

right-sided hydrocele of moderate size. The vasa deferentia and

ei)ididymii are normal. Serum Wassermami, 4 ])lus.

After antisyi)hilitic treatment there was a marked reduction in

the size of the testicles, which became almost normal in size, but

they remained harder to the touch than nornuil organs.

An identical case, the complete clinical notes of which were

unfortunately lost, is shown in Fig. 2. This i)atient also had bilateral
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sclerosis of the testicles, with hydrocele on the left side, toi^ether

with involvement of the epididymis. A nodular circinate syphilide

is seen involving the skin over the anterior aspect of the up])er left

thigh. Note the extensive scarring of the glans i)enis, evidence

of a destructive primary lesion, which was undoubtedly an example
of mixed infection. The blood Wassermann in this case was positive,

4 plus.

Fig. 2.—Showing bilateral syphilitic sr-lerosis of the testicle, associated with
involvement of the left epididymis and hydrocele. Note the extensive nodular

tertiate syphilide of the left thigh and the extensive scarring of the glans penis.

An instance of unilateral (R) testicular syphilis of the billiard-

ball type without subjective symptoms and unassociated with hydro-

cele is the history of:

Case 3.—G. B.^ aged twenty-nine years. ^Married eight years.

Wife is living and apparently well. No children. Xo stillbirths

or miscarriages. Gonorrhea four years ago. Denies syphilitic

infection. Has had no antisyphilitic treatment.

Present Condition . Swelling of the scrotum of one year's duration.

Xo other subjective symptoms. X'o history of injury.

Clinical. The noteworthy clinical findings are : General adeno-

pathy and a nodular circinate syphilide on the shaft of the penis.

The pupils are equal but sluggish in reaction to light.

Local Examination. The right testicle is enlarged to about the

size of a hen's egg (Fig. 3). It is ovoid in shape, quite indurated,
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but with a smooth surface. Both tenderness and the normal testi-

cuhir sensation are absent. No fluid present. The epididymis and
cord are normal on palpation. The left testicle is normal. Serum
Wassermann, 4 plus.

After antisyphilitic treatment there t)ccurred a reduction in the

size of the testicles. The patient was not observed sufficiently long

for an expression as to the final outcome.

Fig. 3.—Illustrating history of Case 3.

The followin*:; account describes a case very similar to the fore-

going, except that the testicle was very slightly enlarged. It will

be observed in reading these case histories that in the majority of

instances the patients presented other evidences of lues. It will

also be observed that when mention is made of the results of treat-

ment the testicle is described as having been reduced in size but as

remaining indurated. To this one might add that with prolonged

treatment and the consequent absorption of the cellular infiltration

the testicle i^ likely to become somewhat atropine in size, but

retains, as a rule, at least in part, its spermatogenic function.

The following case history is that of a })atient with unilateral

syphilitic orchitis of the billiard-ball type, with moderate enlarge-

ment of the testicle:

Case 4.—II., aged twenty-six years. History of a genital lesion

which is indefinitely given as two years ago. Received only local

treatment. Denies gonorrhea.
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Present ('i)ii(lttu)ii. Tlic patient was relcrrt'd to us l)rcause of a

history of liaving had a genital lesion. He had no siibjecti\e

complaints but is conscious of a slight enlargement of the right

testicle. This he first noticed one year ago.

Clinical. Extensive scar involving glans penis, which is partly

destroyed. ]\Iany scars on both legs; these are in nature character-

istic of scars resulting from healed late secondary or tertiary syplii-

ilides. (leneralized adenopathy.

Local Exantinatio)!. The right testicle is enlarged slightly, it is

very hard, but smooth in surface, contour and not tender. There

is no fluid present. The epididymis and vas deferens are normal

to the touch. Examination of the left scrotal contents is negative.

Serum ^Yassermann, 4 plus.

After antisyphilitic treatment there was a reduction in the size

of the right testicle, but it remained quite indurated.

There was recently referred to vis in the genito-urinary clinic

at the Pennsylvania Hospital, a negro, aged thirty-six years, whose

left testicle had been removed eight months previously. The
clinical diagnosis was tuberculosis, but the pathological confirma-

tion of this is not obtainable. The patient gave the history of

chancre sixteen years previously. On examination the right testicle

was found to be uniformly enlarged, smooth, indurated and very

tender to the touch. The epididymis, spermatic cord, prostate

and seminal vesicles were normal. The urine was chemically and
microscopically normal. Serum Wassermann, strongly positive.

After the first injection of arsphenamin the testicle became some-

what reduced in size. Since then, with two months' additional

treatment, the testicle has reached almost the normal in size.

A somewhat similar case (unilateral (right) syphilitic orchitis, of

billiard-ball type, with hydrocele) is the one next to be described.

This patient had been operated upon for right-sided hydrocele

before he came to the clinic at the Pennsylvania Hospital in ]\Iarch,

1919.

Case 5.—P., aged fifty-four years. Admitted to the clinic in

]\Iarch, 1919, with the history of a scrotal swelling of some months'

duration. Owing to the inability of the patient to speak English

a complete history of the case was not obtained. It seems, however,

that he had previously been operated upon for hydrocele.

Clinical. The only general evidence of a syphilitic infection is a

generalized adenopathy, otherwise physical examination is negative.

Local E.vamination. The skin of the scrotum shows an operative

scar. There is a right-sided scrotal tumor present, which is the size

of a small orange. This mass is firm in consistency, dull on percus-

sion and rather irregular in outline. There is a nodular mass in the

region of the epidid\Tnis, which is probably due to operation for

hydrocele. Tenderness is absent. E^xamination of the left scrotal

contents is negative. Serum Wassermann, 4 plus.
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After tlu' institiitioii of aiitis\ i)liilitic treatment the mass im-

merliately Ix'came rerluced in size and at the present writing the

right scrotal contents are normal to pali)ation, excei)t for the

irregnlarities in the location of the epididymis.

The noteworthy feature in the foUowijiig case of painful unilateral

syphilitic orchitis of the billiard-ball type is the unusually large size

of the tumor which gave rise to considerable dragging pain.

Case 6.—F. C, aged forty-eight years. Twice married, the first

time eighteen years ago. First wife had three miscarriages and two

children, who are living and alleged to be healthy. The second

wife had three miscarriages which were self-induced. The patient

admits a urethral discharge ten years ago. Denies syphilis. No
history of trauma.

Present Condition. Six months ago he first noticed a swelling in

the right side of the scrotum. This soon became associated with

inguinal pains and a dragging pain in the scrotiun when walking.

(Tinical. No stigmata of syphilis. General ])hysical examination

is negative.

Local K.vainination. The right testicle is about the size of an

orange. It is ()\'oid in shape, smooth, indurated and tender to the

touch. The right epididymis is normal, as is also the cord. There

is a small hydrocele present. The left scrotal contents are normal.

Serum Wassermann, 4 plus.

Following the administration of arsphenamin, mercury and

potassium iodide the pain and tenderness disappeared and there

was a marked reduction in the size of the testicle.

Thus far we have not mentioned the terminal living pathology

of luetic orchitis except to say that atrophy sometimes follows.

This may occur when no treatment is given and the disease then

becomes locally quiescent. Piarely does the skin become adherent

and ulcerated. The tunica vaginalis usually becomes thickened in

one or more places, with the primary formation of hydrocele, which

later may become absorbed, whereupon the sac suffers adhesi^•e

obliteration.

The atrophic testicle following luetic infection is an irregular,

indurated structure in contrast to the small, soft and smooth organ

resulting from nnnnps.

The comparatively rare gunmiatous form of syphilitic orchitis

unlike the sclerotic form shows a marked tendency to form adhesions

with the skin and e\entually to lead to the formation of deep crateri-

form ulcerations through which the necrotic testicular tissues may
herniate.

These terminal stages in the development of gunnnatous orchitis

were commonly seen a decade ago and especially in the wards of

the large nnmicii)al hospitals, but they are now extremely rare.

(hmmiata of the testicle may coexist with diffuse syphilitic

orchitis or one or more gummata mav be found in an otherwise
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healthy testicle, although this is very rarely met witli. They \ary

in size from a pea to a walnut. The tunica is subject to the same
changes as in the diffuse form of the disease.

In the case about to be described the testicle was remo^•e(l on

the mistaken diagnosis of tuberculosis. In this, which is a case of

hereditary syphilis, the treponema was found.

The following is the case history of a patient with hereditary

syphilitic orchitis of gummatous type; orchidectomy ; demonstra-

tion of the Treponema pallidum in the tissues.

Case 7.—H. McL., aged twenty-one years; single. Denies

venereal disease; indeed, the patient denies having been exposed to

venereal infection. Father and mother were killed in a railroad

accident. They were in good health prior to the accident. One
sister is living and in good health. Family history is otherwise

negative. The patient had always enjoyed good health until the

onset of the present trouble.

Present Condition. Painful swelling of the right testicle. About
one month ago he fell, injuring the organ, since which there has

been considerable pain and swelling. For the past two years the

right scrotinn has been slightly enlarged but not painful.

Clinical. Ill-developed individual of underweight. Forehead is

prominent, l)ut otherwise there are no stigmata of syphilis, (leneral

physical examination negati\e.

Local E.vaniination. The right testicle is enlarged, nodular,

indurated and tender. The epididymis and vas deferens are normal

to the touch. The prostate and seminal \'esicles are negative to

palpation.

The patient was operated upon, with removal of the right testicle.

Grossly the testicle was moderately and irregularly enlarged and

firm in consistency. Small nodes were scattered throughout the

organ. This appearance suggested gummata to the pathologist,

who then examined the secretion from the section surface of the

mass and was able to demonstrate treponemata (India-ink method).

The histological examination disclosed a picture characteristic of

gumma. The Wassermann reaction was subsequently reported as

positive, 4 plus.

The clinical differentiation between tuberculosis and syphilis of

the testicle should not be difficult. Primary tuberculosis of the

body of the testis unassociated with tuberculous epididymitis is an

exceedingly rare pathological lesion. Xo operation should be per-

formed in any case of testicular tumor of doubtful nature until a

Wassermann test of the blood is made; and no operation should

be performed in a case of this kind when the clinical diagnosis is

uncertain, regardless of the result of the Wassermann test, until

the therapeutic test is applied.

The foregoing case histories illustrate the commoner varieties of

syphilitic lesions of the scrotal contents. We will now describe an
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extraordinary case of syphilitic epididymo-orchitis associated with

chronic or subacute diffuse inflammatory celluhtis of the scrotal

walls:

Case 8.—J. H., aged fifty-eight years; single. History of gonor-

rhea forty years ago. Denies syphilis. No history of traumatic

injury to the scrotum.

Present Covditiov. Patient complains of a painful swelling of the

scrotum. Six months ago there was a slight swelling of the

scrotum, which for a time grew slowly and painlessly. About two

weeks before the patient consulted a physician the mass grew

rapidly and became painful. Soon the evidences of inflammation

appeared and the patient consulted a surgeon, who advised oper-

ation. ISIultiple incisions were made in the scrotal wall and a large,

irregular mass was discovered, filling the right half of the scrotimi.

The wall of the scrotum was leathery in consistency and the under-

l\dng mass tough and of irregular outline. The diagnosis of gumma
was suggested at the time of operation. No pus was found and the

operation was terminated. Subsequently a serum Wassermann

proved to be strongly positi^ e. The patient came to our notice

with a chronic lymphedema of the scrotal wall and an irregular,

indurated, ill-defined mass in the right scrotal sac. Following the

administration of arsphenamin, mercury and iodide of potassium

the subjective symptoms rapidly disappeared and the IvTuphedema

of the scrotal wall, together with the underlying tumor underwent

almost complete resolution. The left testicle had apparently

escaped invoh'ement in the disease process.

Cellulitis of the scrotal skin rarely accompanies syphilitic orchitis,

so that the case just described is in some respects unique. Cases

of syphilis ha\'e been reported, however, in which the scrotum

became enlarged in the absence of disease of the scrotal contents.

These are usually described as instances of syphilitic hmphedema
or elephantiasis.

Levy-Bing and Gerbay have described a case of elephantiasis of

the scrotum which was undoubtedly a lymphedema of the scrotal

wall secondary to two erosi^•e chancres situated near the base of the

scrotum.

We ha\e at the present time a case of pseudo-elephantiasis of

the penis and scrotum under treatment in the genito-urinary clinic

of the Penns-'lvania Hospital; the lymphedema of the scrotum is

due in this instance to lymphatic olistruction caused by inguinal

adenitis of specific origin. The scrotum is enlarged to more than

five times its normal dimensions.

Levy-Bing and Cerbay describe an edema of the scrotum to which

they apply the term " elei)hantiasis syphiliticiue primitif." This

condition, they sa>^ has been describe<l only once before in a c^ise

reported l)y Meinieco \"illapa<lierii()." Tlie alleetiou tiiey describe

'* M. Auiialcs des Maladies Vpucrieiincs, N()\('iul>L'r, 1017,
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hcj^an as an edema of tlie scrotum on September 2"), 11)17. This

increased rapidly in size, and four days later the scrotum was
increased 17 cm. in the long diameter. The condition promptly

subsided with treatment. These cases are, so far as we know,

unique clinical types of syphilis of the scrotum.

Epididymitis of syphilitic origin is extremely rare, but, as the

few writers who have recently contributed to this subject have

shown, the condition frequently exists but goes undiscovered.

In the recent contributions to this subject by Lisser and Hinman,^''

Klauder^^ and by Michelson,^^ special attention is directed to this

fact and a more thorough physical examination of the external

genitals of s^-philitics is urged.

Of the several clinical forms of the disease the chronic indurative

type is by far the commoner. Subacute syphilitic epididymitis,

which occurs usually in the secondary stage of the disease, is

relatively common, while the gummatous variety, which is a late

tertiary lesion, is extremely rare.

Lisser and Himnan call attention to the fact that the majority of

cases of syphilitic epididymitis reported in the literature occurred

during the secondary stage of the disease. They quote Fournier

who found eight cases in which involvement of the epidid^Tais

took place within a few months from the time of appearance of

the chancre.

These older figures are entirely at variance with our clinical

experience in which epididymitis occurring during the secondary

stage of the disease is, next to the gummatous, the rarest form of

sv'philis of the epididymis. In the past, syphilitic epididymitis has

been considered an extremely rare condition except as an associated

lesion with orchitis. We are entirely in accord with Lisser and

Himnan, who regard this prevailing view as a misconception of the

true nature of the disease. We cannot agree with them, how^ever,

in their acceptance of the ancient view of the frequency of epididy-

mitis during the secondary stage of the disease. In speaking of

clinical types which these waiters divide into the acute and the

chronic, they describe the former as follows: "The pain may be

very severe and is increased by movement or disturbance.

Walking is almost impossible. The entire epididjTnis is involved,

but especially the head. The surface is smooth and the testicle

and epidid}'mis can be accurately distinguished one from the other.

After a few days the acute process subsides and there follows a

chronic course as above. The testicle is not involved."

This sequence of acute followed by chronic epididymitis of

syphilitic origin we have never seen, and the recorded experience

>5 Am. Jour. Syph., 1918, iii, 2.

" Urolog. and Cutan. Rev., 1919, No. 8, vol. xxiii.

>' Jour. Am. Med. Assn., 1919, No. 19, vol. Ixxiii.

VOL. 159, NO. .5.—MAY, 1920. 24
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of most s\ j)hilojinii)lu>rs does not supi)ort their belief. In fact,

since the original ol)ser\'ations hy Droan,"^ of Lyons, in 18()o, and

Fonrnier's^'-* confirmation in 1875 of Droan's statements, epididy-

mitis occnrring during the secondary stage of the mfection has

been generally considered an evanescent condition, which under-

goes complete resolution with the disappearance of the cutaneous

lesions. Acute syphilitic epididymitis during the tertiary period

of the disease is exceedingly rare, but in this instance is followed

by demonstrable chronic inflammation.

Epididymitis occurring in the secondary stage may or may not

give rise to subjective symptoms, and in l)y far the greater number
the disease does not run an acute course.

As Fournier and Balme-'* originally showed, it is only in exceptional

cases that the condition is ushered in by acute pain and tenderness

sufl^cient to confine the patient to bed. The majority of these cases

are characterized by an indurated swelling of the head of the

epididymis, often bilateral, which is rarely larger than a small bean.

It gives rise to no discomfort and the patient is ignorant of its

presence as a rule. Occurring in the third or fourth month of the

disease it is contemporary with the cutaneous lesions. With the

disappearance of the latter the condition of the epididymis is

restored to the normal in so far as can be determined by physical

examination.

The course of events is quite different with the chronic indurative

type of the disease. The underlying cause here is sclerosis, which

does not disappear spontaneously. The condition is usually

symptomless. It may, however, as in the case reported by Lisser

and Hinman,'^ give rise to pain and tenderness. More frequently

the epididymal lesion is discovered by accident or during a routine

examination.

One or both epididymii are enlarged, indurated and club-shaped,

the globus major presenting the most marked enlargement. The
enlarged globus major has been called by the French the helmet crest

and fits over the upper end of the testis proper in nuich the same

manner as the adrenal body rests on the upper pole of the kidney.

Tlie diseased areas are thickened, irregularly indurated and some-

what nodular. The epididymis is easily outlined on ]ialpation and is

not adherent to the skin of the scrotum or to the testicles. The

testis proper may be normal in size or slightly atrophic, and there

may or may not be a moderate-sized hydrocele present.

Congenital syphilitic orchitis is not uncommon, but syphilitic

epididymitis of congenital origin is extremely rare. That congenital

syphilis does attack the epididymis is proved l)y the oft-quoted

cases of Abbott-^ and of Comby."- The patient in the case rei)orted

i« Arch. gen. de in6d., 1863, ii, 513 fT, 724 IT.

"* Du surocelc syph., Paris, 1875, p. 4.

^" Epididyinitcs syphiliticiuc, Th6se de Paris, 1876.

2' A System of Syphilis, D'Arcy, Power and .J. Keogh Miirpliy, i, 3 lit.

" Aiuuiles de dermatologie, 1889.
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by Abbot was an infant, aged nine months, who had a large broken-

down gumma in the epididymis. Comby's patient, an infant, aged

six weeks, had an active secondary syphihs, together with a large

nodulated and indurated epididymis. In the discussion which
followed the presentation of this patient at the Clinique des Mede-
cines de rilopital St. Louis, Fournier displayed an extreme interest

in the condition, remarking its importance in proving that the

epididymis to the exclusion of the testis proper could be the seat

of syphilitic lesions of congenital origin. The diflerentiation from

gonorrhea is simple. The globus minor is never involved in the

latter disease, which is more acute, and is often associated with a

slight febrile reaction. In the suliacute forms of gonorrheal epididy-

mitis the differentiation is more difficult, but the associated lu-etli-

ritis will aid in the diagnosis, and if doubt still exists the demon-
stration of an infected prostate and seminal vesicle is of great

importance. Syphilitic epididymitis rarely exists to the exclusion

of other syphilitic lesions, which should be carefully searched for

in doubtful cases. The differentiation from tul)erculosis is often a

matter of extreme difficulty. In these cases it is doubly important

not only to make a thorough search for the other evidences of these

diseases but to make repeated examinations of tlie blood, and in the

event of failure of all other diagnostic means to give a diagnostic

injection of tuberculin and to prescribe antiluetic treatment.

Carcinoma of the epididymis resembles syphilitic epididymitis, but

only in its very earliest stages. No operation should be undertaken

until all diagnostic means have been exhausted and the therapeutic

test thoroughly applied.

Syphilitic EpiDiD'i'MiTis. The concurrence of orchitis and

epididymitis is a relatively common manifestation of late syphilis.

The disease may begin concomitantly in the two organs, but the

more usual course of the disease is that of primary involvement

of one organ, usually the testicle, with extension to the other. The
sequence of events rarely takes place in the sclerotic form of the

disease, which remains localized to the part primarily involved.

The natural tendency of the gummatous variety is to involve con-

tiguous parts first by inflammatory inclusion in the disease process

and later by ulcerative invoh'ement. In some instances the site of

origin of a gummatous epididymo-orchitis cannot be determined,

because the testicle and epididymis have become transformed into

a single gummatous mass, usually associated with a thickening of

the tunica vaginalis and hydrocele. The majority of these cases

prove on pathological examination to be primary gummatous
orchitis, with secondary inclusion of the epididymis. The natural

tendency of this form of the disease is to cause destruction of the

underlying skin, with the production of the familiar crateriform

ulcer. Hernia testis is a common sequel of the ulcer stage.

The gunmiatous variety of epidid\niio-orchitis is frequently mis-

taken for tuberculosis or malignancy. Gummatous epididymitis
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in the absence of testicular involvement begins as one or more
roimded nodules which are usually situated in the globus major
although primary involvement of the globus minor has been re-

ported. The clinical course of the disease is similar to that of gumma
of the testicle with perhaps a greater tendency to sclerosis and
subsequent atrophy and a lessened tendency to ulceration with

destruction of the imderlying skin. It is an extremely rare form of

syphilis of the ei)ididymis.

In the subacute form of the disease syphilitic epididymitis is likely

to be mistaken either for a low grade Neisserian infection or tuber-

culosis.

The following instance is the case history of a patient with

gumma and tuberculosis of the left epididymis:

Case 9.—F. D., aged twenty-eight years. Married six years

ago. Came to this country from Russia five years ago. Wife is

living and well. No history of miscarriages. One child living and
well.

Mother and father died of tuberculosis. One brother is living

and well. One brother died ?s the result of an accident. Denies

venereal infection.

Present Condition. Painful swelling in the right scrotum. Onset

about fi\-e months ago. No history of mjury, although he attributes

the swelling of the " testicle" to heavy lifting. Soon after its appear-

ance the swelling was incised and, according to the patient's state-

ment, pus was evacuated. A persistent sinus remains and he has

complained of considerable pain.

Clinical. No general evidence of tulxTculosis or of syphilis.

Local Condition. The globus major of the left epididymis is

about the size of a walnut and quite tender to the touch. Three

sinuses are present which open on the anterior surface of the scrotum.

Palpation of the remaining portion of the epididymis, testicle and
cord is negative. The contents of the right scrotum are normal.

A smear made from discharge from the sinuses was said by the

pathologist to contain the tubercle bacillus. Serum ^Yassermann,

negative.

The diagnosis of tuberculous epididymitis was made and the

epididymis was removed. The ej)ididymis was found to be grossly

normal exce])t the globus major which c(mtained a tumor about the

size of a walinit. The tumor was hard and cut with increased

resistance. Tliese findings led to an examination for the Treponema
pallidum which were demonstrated in the surface scra])iugs liy means

of the India-ink method.

vSubsecpiently tin-ec Wassermann tests were negative (l)otli

alcoliolic and cholesterolized antigens used). A provocative

Wassermann was likewise negative. Stained sections were sub-

mitted to Dr. Paul (1. \Veston for examination. His re])ort is as

follows:

Stain, Levaditti. No treponemata found in any of the sections
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examined. Stain, fuchsin for tubercle bacilli. No bacilli found.

Stain, hematoxylon-eosin. Very prominent are a number of small

necrotic areas occurring close together. The central portions are

surrounded by outer zones of fibroblasts, small lymphocytes and a

few plasma cells. Several giant cells are present at the outer edge

of the necrotic centers. These centers contain munerous, blue-

staining irregular tissue fragments, but there are no recognizal^le

remains of bloodvessels or connective tissue present. Surrounding

tlie zones of fibroblasts and round cells are areas of dense fibrous

tissues which show no hyaline change. The only bloodvessels seen

are a few newly formed capillaries in the zone immediately surround-

in e; the necrotic areas.

Flu. 4.—Phot oniicroiiiai ill section of the epididymis, showing round- and plasma-

infiltration adjacent to rapiUary.

The hiterstitial tissue of the epididymis is here and there infil-

trated with round and ]jlasma cells. The small vessels show a

distinct perivascular infiltration, with plasma and round cells

(Fig. 4), the former in large numbers. The vessel walls ai'e normal.

Histological Diagnosis. Syphilis of the e])ididymis, tubercle,

possibly gumma of the epididymis.

Clmically this case seems to be one of tuberculosis. The diag-

nosis is further supported by the finding of organisms which were

looked upon as tubercle bacilli. If we accept as correct the recog-

nition on the part of the pathologist of both the treponema and

tubercle bacillus in the specimen, there can be no question of the

duality of the infection. The case is of greatest interest to us

because, from the' pathological studies of the tissue sections, the

diagnosis of syphilis seems certain, and yet the patient was his-

torically and otherwise negative for venereal infection. Further-
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more, the blood Wassermann test was persistently negative. There
is, of course, a great possibility of error.

In the recognition of tubercle bacilli in lesions of the external

genitalia and especially in pus from a sinus of the scrotum, there is

likewise some uncertainty attached to the recognition of trepone-

mata in India-ink stained specimens. We l>elieve, however, that

this is an instance of dual infection of the epididymis because of the

clinical features so suggestive of tuberculosis and the microscopic

demonstration of syphilitic areas in parts of the epididymis remote

from the necrotic areas.

We wish to acknowledge our thanks to Dr. Paul G. Weston,

pathologist at the Warren vState Hospital, W'arren, Pa., for examin-

ing pathological specimens and for supplying us with pathological

material for study.

THE TUBERCULOSIS PROBLEM AND THE GENERAL HOSPITAL.

By Max Tvschman, M.D.,

AND

B. Stivelman, M.D.,
NEW YORK.

(From the Montefiore Home Country Sanatorium, Bedford Hills, N. Y.)

Only a little over a decade ago the present-day, well-nigh universal

interest in the antituberculosis movement had its inception. During

this period, progress has been made and results have been achieved

which are beneficial both to the people at large and to the unfortu-

nate tuberculous. Many millions of dollars liaA'e been appropriated

and spent in the erection of new and in the enlargement of existing

sanatoria (whether altogether wisely or not is still a moot question).

With the expansion of such facilities there developed simultaneously

greater interest and improvement in the methods of diagnosis of

earl.A' pulmonary tuberculosis. The general practitioner was aroused

to the great importance of the early recognition of this serious

malady. He was encouraged not only to make his diagnosis early

])ut to su})mit it promptly to tlie patient or his family. A frank and

o])cn mind in this matter supervened U])on the existing one of doubt

and hesitation. The patient in turn learned that the diagnosis of

pulmonary tuberculosis did not necessarily seal his doom and the

new m(Mital attitude of hope and optimism, frequently reiterated,

assisted many unfortunates in r(>gaining their health with the result-

ing happy consequences of restoring to their dependents, their

earning capacity as })read-winners, and to themselves as heads

of families that sturdy spirit of independence and self-respect

universally admired in the citizenry of a free and enlightened

commonwealth,
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The educational pliase of the campaign among the laity, the

organization method employed in the subdivision of large cities

into cooperati^e districts, each with its own clinic, the prophylactic

work among the other members of the patient's family, particularly

the children, have all played their relatively important role in

securing those happy results which we may now contemplate with

pardonal)le pride and satisfaction.

While definite progress in the antituberculosis crusade has

luideniably been recorded, on close analysis it is evident that one

phase of our plan of campaign is open to serious objection.

To understand more clearly what is meant, it is necessary to

analyze the various factors that now enter into the strictly medical

plan of our work.

That relatively small class of tuberculous patients, who are

fortunate in possessing sufficient means to finance themselves all

through their illness, for ob\ious reasons, are excluded from con-

sideration in the study of this matter.

The first agency that the tuberculous patient who seeks assist-

ance comes in contact with is the tuberuclosis dispensary. In all

the large centers of population, dispensaries have been erected in

which it was hoped the correct diagnosis of the presence or absence

of pulmonary tuberculosis could be determined; the negative cases

to be discharged and for the positively diagnosed cases, the proper

choice of treatment depending upon the stage of illness and degree

of activity could be selected.

The Dispensary. The dispensary is indispensable. It has

rendered faithful ser\'ice in the past and is now daily performing a

very important function. That it has not been as efficient as had
been hoped is both regrettable and excusable. But the fault lies

not so much with the dispensary as with those responsible for its

creation, in that too big a task was laid out for it from the very

outset. The limitations of the dispensary are many and should be

appreciated.

While its facilities are sufficient for the majority of cases, they

are insufficient for those cases in which accurate and time-taking

study is necessary. To enable any resident of a large municipality

to secure the diagnosis of the existence or absence of pulmonary

tuberculosis is its duty to its citizens. Necessarily such dispensary

must always be the seat of intense acti^'ity. Its methods natvu-ally

are hiuried. The remedy lies therefore in supplementing the dis-

pensary activities with hospital facilities for that gi-oup of cases for

which the dispensar\' has proved itself inadequate.

The deficiencies of the dispensary are reflected in the complaints

of the sanatorium, from which, as variously estimated, from 5 to

20 per cent, of all admissions are discharged as non-tuberculous.

It is clear that this is not the fault of the sanatoriimi nor yet

of the dispensary. The weak link in the chain lies in the absence or

in the inadequac}' of hospital or ward facilities to cooperate with the
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work of the dispensary. While sanatorium faeihties <,q-e\v apacc^

tliere lias been no growth in the ward facilities of our large hospitals.

The dispensary lias been provided—the sanatorium, too—but the

hospital ward has been neglected. It should have been foreseen

that to ensure the best results in tlie sanatorimii, proper correlation

is essential between it and the dispensary x'va. the hospital ward.

Not only has the dispensary displayed its limitations in the matter

of diagnosis, but also in the matter of proper selection of cases for

treatment, depending upon their degree of activity. For example

a patient presents himself at the dispensary with a small pulmonary

lesion which would make him a suitable candidate for admission to a

sanatoriiun^, but upon closer study a complication is revealed, such

as tuberculosis of the bowel, kidney or liladder, etc., wliich inval-

idates this decision and necessitates his admission to a tuberculosis

hospital instead. In other words a patient may have an incipient

pulmonary lesion and in other respects may be so riddled with tuber-

culosis as to preclude his admission to the sanatorium. For a proper

study of such cases, hospital facilities in conjunction with the dis-

pensary are indispensable and should lie pro^'ided where they are

now absent.

Duties and Functions of the Hospital Tuberculosis Ward.
That the tuberculosis ward is essential in a teaching or univeisity

hospital will not be disputed. Since tuberculosis is the most common
of all diseases and protean in its manifestations, it is a safe assump-

tion that the young doctor soon after graduation will be called upon
to diagnose and treat this disease. He should be trained as thor-

oughly as possible in the early recognition of its signs and symptoms
and its importance should be thoroughly impressed upon his mind.

Who knows tuberculosis well, knows something of medicine.

In non-teaching hospitals, where a tuberculosis dispensary is

already established, the tuberculosis ward is essential for reasons

referred to above. Its faeihties may be utilized not only for the

study of diagnosis and allocation of patients, but also for the investi-

gation and application of special methods of treatment, such as

artificial pneumothorax, etc.

Theoretically, the aim and scope of the modern general hospital

are tr serve all the sick poor of the community free from prejudice

or discrimination. That hospitals in general do not all display

this idealistic attitude toward the tuberculous would seem apparent.

Home are suffering from phthisiophobia themselves, which can be

justified neither by medical science nor human understanding;

<)th(>rs are purely dogmatic in their prejudice. It has yet to be

pro\'ed that danger lurks to the healthy attendants in the tuber-

culosis sanatorium. By analogy this principle should apply to the

tuberculosis ward of the general hospital. If the modern teachings

of tuberculosis pathology be true our plea should be unnecessary.

We have been shouting from the house tops to the populace that a

clean consumptive is no menace to the well, but we ha^'e failed to
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embody this teaching in the conduct of the general hospital where
the tuberculous patient is still gazed at through glasses of ''red"

with fear and repugnance. Fortunately this has not been the atti-

tude of all general hospitals, and there are notable exceptions. It

must be evident that phthisiophobia cannot be eradicated from the

minds of the people without engaging the active help and loyal

support of the entire medical profession. Hospital authorites

could allay this fear to a large extent by the creation of special

services, however small, for tuberculous patients.

It seems curious that prejudice should exist agamst the tubercle

bacillus, whereas none exists against other germs, such as the

typhoid bacillus, etc. The typhoid bacillus is now ever;v'where

received with open arms by general hospitals, although it has been

proved guilty of more infection and death among hospital patients

and attendants than ever could be proved against the tubercle

bacillus in its palmiest days when prejudice against it ran at its

height.

In addition to its supplemental work to the tuberculosis clinic

the tuberculosis ward should receive the tuberculous patients from
the other wards of the hospital. Obviously, the number of such

cases would in a measure, be in inverse proportion to the efficiency

of the admitting department of the hospital. Tuberculous cases,

with few exceptions, should not be admitted directly to the hospital

ward. Such should be sent to the tuberculosis dispensary to be

admitted or not, according to its own discretion.

The emergency cases, such as acute pulmonary hemorrhage of

tubercular origin, should be admitted to the tuberculosis ward for

humanitarian reasons if for none other. It should be remembered
that occasionally in these cases artificial collapse of the affected lung

may prove life-saving.

The plea is here made for the reception of acute surgical conditions

in the tuberculous, requiring immediate surgical intervention, e. g.,

acute appendicitis, incarcerated hernia, etc. Such cases now fre-

quently find the door of the general hospital shut tightly against

them. This, in the light of present-day knowledge, is unjust and
imprudent. Some provision should be made either on the surgical

side of the hospital or in the tuberculosis ward for their reception.

Fortunately these cases are few in number; yet they do occur, and
they require more than ordinary skill in anesthesia, surgical technic

and postoperative care in their treatment. They require the best

treatment that the best hospital could offer. The tuberculosis hos-

pital service working in conjunction with its department in the

dispensary should be divided into two parts. The one for proved

tuberculous patients the other for suspects. There is a group of

suspects in whom the diagnosis offers great difficulty. They require

careful study in regard to subjective symptomology and also in

regard to objective findings, such as variations in temperature, pulse-

rate, etc. These patients are manifestly legitimate cases for hospital
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study, and when admitted should not be directed to the tuberculosis

ward for fear of stigmatizing these patients unjustly. If sent to

the general medical service the bond of connection between the

dispensary staff and the patient is broken. The ideal plan would be,

therefore, to place these patients in a special "observation ward,"

where the patient remains in the care of a competent physician until

the diagnosis is made. By the use of the term "observation ward"
no stigma is attached to the patient and if the patient is discharged

as non-tuberculous no harm is done The number of beds in the

tuberculosis ward of a general hospital should be proportionate not

to the number of beds in the hospital as a whole but to the size and
need of the tul)erculosis clinic, for since the overflow to the tuber-

culosis ward from the other wards will be small (where the admitting

department is efficient) it is evident that such beds will be utilized

almost exclusively by the tuberculosis dispensary. For such dis-

pensary in which about one hundred cases are underactive treatment,

about 10 per cent., or ten beds in the hospital ward, would suffice.

This number should include the positively diagnosed cases and
observation ward.

The Sanatorium Viewpoint. The efficiency of the sanatorium

has been seriously impaired by the admission of non-tuberculous

cases (5 to 20 per cent.), and far-advanced cases (30 to 50 per cent.).

The former are obliged to forsake their work, frequently })reak up
their homes, have their children committed to asylums and pre-

ventoria, only to learn after a short stay at the sanatorium tliat they

never had pulmonary tuberculosis and consequently require no
treatment. In the meantime a bed has been occupied which might

have been utilized more advantageously by one of the many active

tuberculous who float about the city for lack of accommodation.

Funds have been injudiciously spent, and frequently an additional

sum must l)e extracted from the public funds to rehabilitate the

"tuberculous," who, in truth, never had clinical tuberculosis. ]More-

over, as a result of his confinement in a sanatorium, the innocent

individual is now branded with the stigma of tuberculosis, a serious

handicap, indeed, in a civilization which for the past twenty years

some agencies have thoroughly saturated with phthisiophobia.

On the other hand the far-advanced tul>erculous are not only

unsuitable for sauatorimn treatment Init fre(iuently their con-

dition is materially aggravated when subjected to the strict sana-

torium regime. These are hospital cases and should be near their

homes and relatives. They should not be permitt(>d to obstruct the

service in institutions primarily intended for tliose in whom an

economic recovery seems favorable.

These occurrences can best be obviated by the establishment of a

tuberculosis ward in the general hospital to cooperate with its out-

])atient department in the diagnosis in "suspects" who oiler unusual

difficulty, in diagnosis or in the differentiation of activity or non-

activity; the active cases to be sent to sanatoria or liospitals depend-
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ing upon their degree of activity and extent of disease; the inactive

cases who are not proper public charges to be kept at their work.

In order to ascertain tlie view of the most competent workers in

this field a questionnaire was sent out to many of the largest hos-

pitals and sanatoria in this country. The questions and answers

thereto appear in the following tables (1 and 2)

:

1. Have you a pulmonary service or ward?
2. If so, is it a special service or a part of the general medical

service ?

3. What percentage of the total number of beds is devoted to

pulmonary tuberculosis ?

4. Is this growing stationary or receding?

5. If you have no pulmonary tuberculosis service, did you have

one, and was it abandoned?
6. If so, why?
7. If your institution never had a pulmonary tuberculosis service,

does it consider it desirable, or is it contemplating establishing one.

TABLE I. :'0 THE GENERAL HOSPITAL.

VI.

Mass. Gen. Hosp., Boston Yes
Cleveland City Hosp., Cleve-

land "

Mt. Sinai Hosp., N. Y. City .

Mont. Home and Hosp., N. Y. ''

Minneapolis City Hosp., Min. "

Med. Chirurgical Hosp., Phila. "

San Francisco Gen. Hosp., Cal. "

Cook County Hosp., 111. . .

"

Dr. A. K. Krause, Baltimore .

"

University Hosp., Phila. . .

"

University Hosp., Ann Arbor .

"

Met. Life San., Mt. McGregor,
N. Y

Newark City Hosp., Newark .

"

Long Island College Hosp.,

Brooklyn, N. Y. ..."
Cin. Gen. Hosp., Cincinnati .

"

French Hosp., San Francisco .

"

Kings Co. Hosp., Brooklyn .

"

Bridgeport Hosp., Bridgeport,

Conn No
Michael Reese Hosp., Chicago "

Boston City Hosp., Boston .

"

Roosevelt Hosp., N. Y. City .

"

Peter Bent Brigham Hosp.,

Boston "

Johns Hopkins Hosp., Balto. "

Lankenau Hosp., Phila. . .

"

Post.-Grad. Med. School and
Hosp., New York City . .

"

Worcester Citj- Hosp., Wor-
cester, Mass "

Lake Side Hosp., Cleveland .

"

Spec.

Gen. Med.

%

13

4

25

25

12

85

Sta.

Grow.

Sta.

No No

Rec.

Yes
\
San. est. "

No

Yes
No

San. est.
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1

.

SJiould all cases as soon as diagnosed be sent to the sanatorium ?

2. Does the sanatorium consider it advisable to liave beds set

aside in the general hospital for the purpose of study, diagnosis, etc.,

of cases of pulmonary tuberculosis before sending same to it?

3. Does the sanatorium consider it advisable to have a pulmonary
tuberculosis service attached to every general medical service of a

large institution?

table II.—FROM THE SANATORIUM POINT OF VIEW,
I. II. III.

Leech Farm Sanatorium Yes Yes Yes
Cincinnati Gen. Hosp., Cincinnati, O " " "

Cleveland City Hosp., Cleveland, O " " "

Dr. J. Kramer, Montefiore Home Country San. ..." " "

Michigan State San. for Tuberculosis, Howell, Mich. " " "

North Carolina San., Sanatorium, N. C " " "

State Tuberculosis San., Hartford, Conn " " "

Wisconsin State San., Statesan, Wi.s " " "

Rhode Island State San., Wallum, R. I

State Tuberculosis San., Carlsbad, Texas " " ''

C'incinnati Tuberculosis San., Cincinnati, O " " "

National Jewish Hosp. for Cons., Denver, Colo. ..." " "

Pottenger Cottage San., Monroxia. ( u\ " " "

Wliite Haven San., White Haven, Pa
Gabriel San., Gabriel, N. Y " " "

Monroe Co. Tuber. San., Rochester, N. Y " " "

Glen Gardner San. for Tuber., Glen Gardner, N. .1. . . " " "

Catawba Sanatorium, Catawba, Va " " "

Shelton State Tuberculo.sis San., Shelton, Conn. ..." "

Nopeming San., Nopeming, Minn " " "

Mount Alto State Tuber. San., Mount Alto, Pa. ..." "

Modern Woodmen of American San., Woodmen, Colo. . " "

Otisville San., Otisville, N. Y
Workmen's Circle San., Liberty, N. Y " " "

Minneapolis City Hosp., Minneapolis, Min "
"

Michael Reese Hosp., Chicago, 111

Newark City Hosp., Newark, N. .J
"

Cook County Hosp., Oak Forest, 111 " "

J. N. Adams Memorial, Perrysburgh, N. Y " " No
Cliicago Winfield San., Winfield, 111 "

Bridgeport Hosp., Bridgeport, Conn
Penrusylvania State San. for Tuber., Hamburg, Pa. . . " No
Chicago Mun. San., Cliicago, 111

Rutland State San., Rutland, Mass "
"

Met. Life San., Mt. McGregor, N. Y No Yes

Muirdale San., Wauwatosa, Wis "

Adirondack Cottage San., Trudeau, N. Y "

Wcstfield State San., Westfield, Ma.ss
"

Dr. J. Kaunitz, Montefiore Home Country San. ..."
Loomis San., I^oomis, N. Y
Gaylord San., Wallingford, Conn
No. Reading State San., Pa
Jewash Cons. Relief Society, Edgewater, Colo. ..."
State San. for Tuber., Cresson, Pa
Ohio State San., Mt. Vernon, O "

State Tuber. San., Alto, Ga • "
"

E. R. Baldwin, Reception Hosp., Saranac Lake, N. Y. . "

San Francisco Hosp., San Francisco, Cal " No
Sea View Hosp., West New Brighton, N. Y " " No
The Henry Phipps Institute, Pliila., Pa Yes Yes

Dr. Alfred Meyer, Montefiore Home Country San. . . " " "
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All uiialysis of tlic information ohtaint^d will reveal:

1. That only about 50 per cent, of the large general hospitals

(who replied) liave a tuberculosis service.

2. In more than half of those that have a tul)erculosis service

this is a special one.

3. This service w^herever existing is stationary and wherever
now absent, none contemplate its establishment.

4. Two reply that this service was abandoned because "tuber-
culosis sanatoria were established in the State." This policy, it

must be evident from what has already been stated, is both fallacious

and short-sighted.

5. Ninety per cent, of the most competent observers in the field

of tuberculosis consider it helpful and advisable to have beds set

aside in the general hospitals for the purpose of study, diagnosis,

etc., of cases of pulmonary tuberculosis before they are sent to the

sanatoria for treatment.

6. Over 90 per cent, of the best sanatoria in this country consider

it advisable and necessary to have a special pulmonary tuberculosis

service attached to the general medical service of every large hos-

pital. "For years," writes Dr. C. J. Hatfield, " we have pleaded the

desirability and real necessity for general hospitals to include tuber-

culosis wards and clinics in their routine ])lans. I am familiar with
the objecti(ms, but to my mind they by no means equal the manifest

advantages."

A tuberculosis service comprising ward and clinic in the general

hospital is not only advisable but absolutely necessary.

FIBRINURIA: OCCURRENCE IN A CASE OF CARCINOMA OF
THE KIDNEY.i

By Vincent J. O'Conor, M.D.,
BOSTON, MASS.

Spontaneous coagulation occurs very exceptionally in the urine

without an admixture of blood or chyle. If coagulation of the urine

occurs spontaneously, when the urine is allowed to stand, the

presence of fibrinogen is always indicated and the resulting coagulum
is composed of fibrin.

Fibrinogenuria is responsible for the whey-like coagulation of the

urine in cases of chyluria due to infection with the Filaria sanguinis

' Fiom the Urological Clinic of the Peter Bent Brighara Hospital.
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lioniiuis. Other tliaii this occasional but well-recognized occurrence

in tropical chyluria, fihrinuria is a very unusual and interesting-

phenomenon.
There have been so few instances of filjrinuria reported that each

investigator has made a rather detailed study of his individual

case. Since no noteworthy review of these cases has ever been

attempted, eacli writer has felt that thdse in the literature were
fewer in number than is actually true.

As there are only twenty-five authenticated cases in which
fibrin coagula have been found in the urine in the absence of blood

or chyle, a detailed study of these should be more instructive than

a general resume of the literature. The following abstract of the

reported instances is given below in chronological order;

1. Nasse, 1S3C). An unmarried man, aged fifty years, presented

himself complaining of "white particles in the urine," nocturia

four to five times and occasional sharp pains in the innbilicus and
epigastrium. The urine voided was clear and coagulated spon-

taneously a short time after standing. The coagulum was identified

as fibrin and a tentative diagnosis of "urinary disease" was made,
but the patient was lost sight of.

2. Neubauer and Vogel, 1S72. A woman, past middle-age,

presented the clinical i)icture of an advanct^d nephritis, with edema
and dyspnea. The urine on repeated occasions coagulated on
standing and the coagulum was identified as fibrin.

3. Senator, 1S74. During the course of treatment of an acute

articular rheumatism, by appl,>ing cantharides plasters to several of

the joints, a middle-aged woman passed many fibrin coagula in the

urine. The urine subse(|uently coagulated entirely when it was
allowed to stand, otherwise the urine showed no evidence of renal

abnormality, l^emoval of the cantharides plasters was followed by

recovery and no further coagulation of the urine.

4. Bozzolo, 1877. A male, aged eighteen years, presented him-

self with edema of the extremities, arthritis, epistaxis, intermittent

fever and suprapubic as well as right costovertebral tenderness.

The urine passed was clear, but coagulated on standing. The
coagulum was identified as fibrin. The diagnosis of pyelitis cal-

culosa was made. Several stones were removed from the right

ureter and the coagulation disappeared.

5. Cartels, 1878. A young woman suffering from asthma had
been a])plying cantharides paste to the sternal region. She

develo])ed freciuency and marked pain on urination, and later passed

several gelatinous masses through the urethra. The condition

recurred for several days, but was relieved innnediately on dis-

continuance of the cantharides applications. The masses were

composed of fibrin coagula.

G. Baumiiller, 1880. A pregnant woman, aged thirty-eight years.
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complained of pain in the right kidney for several weeks. An
attack of hematuria had previously occurred. A complete gelatin-

ous cast of the renal pelvis was passed, with a clear urine. The
coagulum was firm, solid and white, and gave definite tests for fibrin.

7. Von Jaksch, 1S93. A woman, aged forty-five years, had
suffered from renal colic for seven years, hut had had no symptoms
for three years. She appeared complaining that the urine coagu-

lated upon standing. The urine was clear and coagulated almost

entirely after standing in a vessel. The coagulum was composed
of fibrin and mucin. The diagnosis of "ureteritis membranacea,"
due to chronic nephrolithiasis, was made. The patient was reassured

and discharged.

8. Von Jaksch, 1893. A woman, aged thirty-nine years, w^as seen

complaining of chills, fever, pain in left abdomen and Hank, vomiting

and swelling in the left loin. The mass was obviously due to the

presence of a left perinephritic abscess. The urine, previously

normal, now coagulated on standing, forming large, clear, gelatinous

coagula, which were found to be fibrin. The woman was discharged

without operation, and six months later was well.

9. Alexander, 1893. A man, aged twenty-two years, complained

of a previous attack of hematuria and right lumbar pain. On
examination there was pain over the right kidney region, but no

other findings of note. White coagulated masses were later dis-

covered in the urine and appeared to be fibrin moulds of the ureter.

Operation showed no definite pathology in the right kidney. After

recovery from operation the patient had severe pain in the right

flank and abdomen, with obstruction to outflow of urine from the

right ureter (noted by cystoscope). Later a large coagulum was
passed, with complete relief of pain. The clot composed of fibrin

was a perfect cast of the renal pelvis and calices. The patient had
no further trouble.

10. Klein, 189(). This author followed the case of a woman first

seen at the age of fifty-two years to her death four years later. The
patient gave the clinical picture of an advancing nephritis, but

had peculiar cylindrical coagula in a clear urine. These cylinders

were composed of fibrin and appeared to be partial casts of the

ureters. The patient continued to j^ass fibrin coagula, although

her urine never coagulated after voiding. At autopsy the diagnosis

of "granular nephritis" was made ("renal atrophy with amyloid

degeneration of vessels and glomeruli.")

11. Greig, 1896. Boy, aged five years, sutt'ering with tuber-

culosis of the right knee, contracted scarlet fever while in the

hospital and recovered without complication. Operation for drain-

age of sinus in the right knee-joint was followed in ten days by
spontaneous coagulation of the clear urine, voided without pain

or urinary symptoms. This persisted for three days and later
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disappeared permanently. The coagula were composed of fibrin.

A diagnosis of "postoperative congestion of the kidney" was made.

12. Frank, 1900. This observer mentions a case in which cyHn-

drical casts of the renal pelvis were passed frequenth' in a clear

urine. The man apparently was suffering from a bilateral renal

infection. He diagnoses a "pyelitis productiva" and gives no

further data.

18. Trischitta, 1900. A woman, aged twenty-nine years, com-

plained of neuralgic pain in the right lumbar region, w ith an occas-

ional sharp pain radiating into the groin. She described opaque

bodies passed in a clear urine. Later the urine was seen to coagulate

on standing. No diagnosis was made. The coagula were identified

as fibrhi.

14. Rothschild, 1901. A man, aged fifty-nine years, presented

himself complaining of dysuria and the passage of white, gelatinous

masses. Pre\'ious history of hematuria, three years and three

months before respectively. Patient passed long, firm, clear fibrin

coagula, which appeared to be casts of the ureter. Three months

later the patient, having lost much weight and having a palpable

tumor in the left kidney, was operated upon. The tumor of the

left kidney described as a giant-celled sarcoma was removed. No
furthur coagula were noted in the urine.

15. Lostorfer, 1903. A woman, aged forty-nme years, with a

past history of rheumatism and migraine, entered the hospital with

edema and ecchymoses of the legs, cyanosis and other signs of

severe cardiorenal disease. The ophthalmosco])e showed marked

albuminuric retinitis. The urine repeatedly contained white

gelatinous coagula but no blood. The masses proved to be fi})rin.

The patient died of uremia and the diagnosis of chronic parenchy-

matous nephritis was verified at autopsy.

1(). Isaak, 1903. A man, aged thirty-four years, complained of

passing "white clots" at the end of urination. No hematuria or

dysuria. Later the urine was seen to coagulate on standing. On
cystoscopy the coagula were seen to come from the left ureter.

No diagnosis or treatment is recorded.

17. Quincke, 1904. A woman, aged twenty-three years, had

rej)eated attacks of hematuria. She had a palpable tumor in the

left abdomen, with loss of weight and strength. At times when
the urine was clear there were cylindrical coagula passed and the

urine frequently coagulated upon standing. Operation sho\ve<l the

left kidney to be converted into a hydronephrotic sac. This was

removed and the patient died on the sixth day. At autopsy the

right kidney was found to be cystic. The coagula were identified

as fibrin.

18. Imbert, 1905. A man, aged thirty-seven years, during an

attack of influenza, hail frequency, dysuria and strangury. At the

end of each urination he had slight hernaturi;i. Several days later
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the urine was seen to coagulate immediately after voiding. The
condition lasted several days and disappeared, with recovery from
the influenza. The coagula were repeatedly identified as fibrin.

19. ^losse, 1906. A girl, aged fifteen years, passed coagula repeat-

edly in the urine. The urine also coagulated while being observed.

The ureteral specimens obtained at cystoscopy both coagulated on
standmg. The patient was jaundiced and anemic and the diag-

noses of echinococcus cyst of the liver and chronic parenchymatous
nephritis were made. No further report is given.

20. Basile, 1906. A man, aged forty-two years, c(>mj)lained of

pam in the abdomen associated with urination. Large, white,

gelatinous masses were passed which were identified as fibrin

coagula. No further report is given.

21. Imbert, 190S. A man, aged forty-four years, complamed of

coagulation of the urine after voiding. The coagula were identified

as fibrin. He seemed otherwise well and was lost sight of.

22. Imbert, 1908. A man, aged seventy-two years, previously

syphilitic, presented himself with the complaint of passing coagula

in his urine. At times there had also been hematuria. Repeated
observations verified the finding of fibrin coagula. The patient

became worse and died later of uremia. During the last two months
of life no coagula were formed. The autopsy verified the diagnosis

of chronic nephritis.

23. Imbert, 190S. A man, aged thirty-three years, had repeated

attacks of renal colic, then passed some "gravel," after which the

urine repeatedly coagulated upon standing. The coagula were

composed of fibrin. The patient was subsequently well.

24. Bouchard, 1911. This reporter observed a case of "cystitis"

which repeatedly passed large fibrin coagula. He made extensive

chemical studies on the spontaneous coagulation of the urine in

this case and decided that desquamated epithelial cells were neces-

sary to bring about the deposit of fibrin from fibrinogen in the

urine. His work is interesting but not convincing. His case was
not improved by bladder lavage and was not followed further.

25. Emerson, 1913. A woman, four hours before death from

chronic parenchymatous nephritis, passed 5 c.c. of urine that formed
a coagulum. This was identified as fibrin.

Baumiiller states that Koch, in a personal communication,

described the occurrence and identification of fibrinuria in a case

later found to have been a carcinoma of the kidney. Israel, in his

text-book, describes a case in which a renal tumor had broken

into the renal pelvis and formed a cone occluding the lumen. White
coagulated casts of the ureter were frequently passed in the urine.

This appears to have been another instance of fibrin coagula formed
in the urinary tract. Fiirbrhiger describes, in his text-book, the

occurrence of spontaneous coagulation of the urine in two typhoid

patients, both of whom recovered. A cast of the renal pelvis 13 cm.
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long was described in one instance. Suter in discnssing malignant

tumors of the bladder states that fibrinuria may occm* very rarely

in association with this disease. He quotes no sucli cases, nor are

any found in the literature. Fenwick also states that " the appear-

ance of fibrin coagula in the urine is the very rarest symptom
evoked by vesical growths." Eichorst quotes no specific cases of

fibrmuria, but states that it occurs "after cantharides applications,

in villous tumors of the l)ladder and endemically in the Isle de

France and in Madagascar." The latter undoubtedly refers to

tropical chyluria.

I wish to supplement the above resume by reporting the following

case, which has recently been under my care.

Henry L., a Jewish clerk, aged fifty-seven years, entered the

Peter Bent Brigham Hospital on September 1, 1919, com])laining

of backache, dull pain under the right costal margin, loss of weight

and "clotting" of the urine. The family history was not important.

His habits were good. There was a history of mild, fleeting pain

in the left Hank for seven years. This was non-radiating and not

severe enough to worry the patient. He had been obliged to rise

once during the night to urinate for ten years, but there was no

frequency of urination during the day. The present illness began

in September, 191S, following a mild attack of influenza, which

left him with a frequent irritating, non-productive cough. At this

time the physician who examined his urine told him that it was
peculiar, but did not go into detail about the findings. From this

time on the patient began to lose weight and had become contin-

ually constipated. He would go for several days without a bowel

movement, and a resultant abdominal distention and frequent dull

discomfort in the e]iigastriiun would be relieved only by vigorous

catharsis. In December, 1918, he began to have slight dyspnea

on exertion and more or less general weakness. One month later

nocturia increased to three times, })ut there was no frequency

during the day, and no hematuria, dysuria or abnormal urine

noted.

In April the patient noted that his urine contained grayish-white

])articles and was somewhat cloudy. He also noticed that the

urine became whey-like when standhig in a vessel for a few honrs.

A few weeks after this observation he passed a moderate amount of

bright red blood without pain or other associated symptoms, lie

iiiniiediately consulted a physician who gave him some medicine,

and he had no further hematuria at that time.

Early in June the patient began to have a dull, "heavy" pain in

the right ifank and along the right costal margin anteriorly, but this

was not severe and caused him no great concern. In the first week
in -hdy he consulted a physician because of a slight cough, aud after

a superficial (ixamination was advised to save his urine in twenty-

four-hour amounts. He then noted that his single specimens of
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urine \oided into the twenty-four-honr container formed u clear

gelatinous layer at times, although there was never a suggestion

of blood in the urine. He called the attention of his ])hysician

to this who examined the urine and told him he had "too much
fat in the urine." Later, at his physician's advice, he underwent
a cystoscopic examination and was told that he probably had a

stone in the left ureter and that his right-sided pain might be due
to the added excretory burden on the right kidney. He continued
to lose weight and strength and was unabled to work. During this

time he was placed upon fat-free diet and noted no further coagula-

tion of the urine. Two weeks before admission the patient had a

severe attack of colicky pain, localizing itself in the right groin and
over the si)ine of tlie pubis on the right. The pain was relieved

after three hours, but that night he had an attack of hematuria
similar to the one in April. In the morning the urine was clear and
he has never noted any hematuria since.

A letter accompanying the patient stated that he had been
suffering from chyluria, and that though repeated blood examin-
ations had been made no filarial i)arasites had been identihed. A
palpable mass in the right flank was also described.

Admission temperature, pulse and respiration were normal. The
blood showed ()40() leukocytes; hemoglobin, 55 per cent.; erythro-

cytes, .'),500,000. The differential count was normal and no malarial

nor filarial parasites nor abnormal red cells were noted. The blood

Wassermann was negati\e.

The urine was acid; specific gravity was 1024; a slight trace of

albumin was present and occasional red and white blood cells, but

no casts. No fat was noted. Phenolsulphonephthalein test showed
an excretion of 40 per cent, in two hours.

Physical examination showed marked loss of weight and sallow

complexion, but no icterus. The heart and lungs were normal. A
mass, smooth in outline, firm and moving on respiration, was felt

extendhig two ffnger-breadths below the right costal margin. No
tumor mass could be felt in the right ffank, but there was slight

costovertebral tenderness on deep palpation. The genitalia were
normal. There was no varicocele present and rectal examination

showed normal findings. The mass palpated was obviously the

liver, although there was no increase in the area of liver dulness

above the costal margin. The impression obtained at this time

led to the examination of the feces and complete roentgen-ray

studies of the gastro-intestiual tract. These findings were normal
m every respect.

Cystoscopy revealed a normal bladder, but on prolonged obser-

vation of the right ureteral orifice a small quantity of old blood-clot

was seen to come from the ureteral opening. Other than this there

was no normal orificial contraction and no efflux noted. The left

ureteral orifice was normal, with clear urinary efflux. x\ No. (>
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French CHthctcr passed 30 cm. into tlie left, ureter, Init a No. .">

French catheter was only with difficulty ])assed 10 cm. into the right

ureter. The urine obtained from the left ureter was normal in all

respects. There was no How obtained from the right ureteral

catheter. The phenolsulphonephthalein appeared from the left

kidney five minutes after intravenous injection, aufl there was an
excretion of 25 per cent, of the dye in fifteen minutes.

Left pyelo-ureterogram was normal after gravity injection of

20 per cent, sodium bromide solution. No gravity flow of the

opaque fluid was obtained on the right, so 20 c.c. was injected under

moderate pressure. The ureterogram showed a tortuous ureter

in its lower third, but none of the fluid reached the renal pelvis.

Following cystoscopy it was noted that the bladder specimen

of urine, withdrawn at the time of exammation, had partially

coagulated in the glass. The coagulum made up half of the volume
of the s])ecimen and Avas a clear, grayish-white, transparent, gelatin-

ous mass. The coagulum and urine were carefully studied to deter-

mine the nature of this substance. There was no chyle or fat

present, no albumose or Bence-Jones protein and no mucin. The
jelly gave the characteristic tests for fibrin. These are, in brief:

Insoluble in water; stiffening of the coagulum on boiling; insoluble

in alcohol; insoluble in neutral solutions; increase in swelling of

coagulum on addition of weak acids or alkalies; gradual dissolution

in concentrated mhieral acid and subsequent reaction as acid

albumin. An occasional leukocyte and erythrocyte were found in

the centrifuged specimen.

I'rine examination on the tliree followuig days showed the

presence of fibrin masses and shreds in the urine, but no further

spontaneous coagulation of the urine occurred after voiding.

Physical examination now made apparent an indefinite palpable

mass in the right flank overshadowed anteriorly by the position of

the liver. A diagnosis of neoplasm of the right kidney w^as made.

Operation was performed on September 11 under nitrous oxide

and oxygen anesthesia. A right Imnbar incision was made and

a large nodular kidney was identified. The renal artery and
vein were normal and the mass was not markedly adlierent to

the surrounding structures. The tumor mass was removed with

some difficulty because of its size, the perirenal fat being removed

without incision. The peritonemn was opened posteriorly and the

liver foimd to be normal in size, consistency and position. The
wound was closed without drainage and the i)atient made an

uneventful recovery, being up and about in a wheel chair on the

tenth day.

The urine on repeated examinations after operation was normal.

The ])hthalein excretion before discharge was 35 per cent, hi two

hours. The patient was discharged on October 1 1 in good condition,

having gained eight pounds since operation.
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Pathological Iveporl of Dr. S. P>. \VoJl)acli. (iross descrijitioji

:

Specimen '"onsists of a. riglit kidney tnmor weighing 92() gin. and
measuruig 12 cm. from pole to pole and 10 crn. from the pelvis

outward hi the median section. In thickness the measurement is

10 cm., not including a thick layer of perirenal fat, which is very
adherent to the surface of the tumor mass. The external surface is

smooth, but most of the surface presents rounded, irregular nodules,

red m color, with the exception of one that is quite firm upon
palpation and white in color. Sectioning through the median line

in the mass the surface upon rough inspection presents no normal
kidney structure or sub/stance, the whole kidney being apparently

Fii^ 1.— (_iros.s .^jiecinion of kidney Tuiiior after medinn secticiii.

replaced by lobules of spongy and firm tumor cells. On close

inspection, however, at both lower and upper poles there is still a

very thin shell of cortex, measuring not over 2 mm., which shows

definite glomeruli. This small amount of renal tissue extends

for only 2 or 3 mm. along the edge, when it disappears, becoming
a mere layer of fibrous tissue, which surrounds and apparently

bounds the growing tumor cells. The pelvis of the kidney is filled

with a mass of fat and nodular tissue, which is about 8 cm. long and
2 cm. thick, and in its center there is a small, hard, apparently

calcareous mass or nucleus. The entire mass seems to be attached

to one side of the pelvis where the Iming membrane of the peh'is ends.

This membrane is for the most part soft, smooth and glistening,
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but there are seen to be small implantation areas of cells. The cut

surface of the kidney shows a large, firm, white area about centrally

located, measuring 4x5 cm. This area stands out in contrast to

the rest of the areas of tumor cells because of its white color and firm

structure. The other portions of the tumor, which are definitely

localized, separated and surrounded by white, fibrous tissue bands,

are red in color, of spongy consistency and have a more medullary and
glandular ai)])earance. Tissue from the tumor was fixed in Zenker

and a frozen section presents th.e i)icture of medullary carcinoma.
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very delicate coDnective tissue abundantly supplied with capillaries,

and suggest the renal origin of the tumor (Figs. 2 and 3). Sections

stained for fat after fixation in Klotz fixative show a very slight

amount of fat, or rather lipoid material, as the color of an occasional

granule is pale orange. This portion of the tumor contains small

areas of hemorrhage, both recent and ancient. The other portion

of the tumor corresponding to the dense, white nodule noted m the

gross description presents a complex appearance. In one portion

it is definitely invading the capsule and b.as the structure of car-

cinoma with abundant stroma (Fig. 4). Other portions present

solid masses of rather vesicular epithelial cells, with a slight tendency

A. * !
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enclosed within pluigocytic celKs and my iiit('r])ret<ttion is tbat in

these sarcoma-like portions we have a simnhaneous growth of tumor
and fihroUasts whicli liave re])laeed areas of liemorrhage. Mitotic

figures are a})undant in all j)arts of the tumor, ])articularly abundant
in the last described portion.

^

Comment. Tumor is an adenocarcinoma of renal origin and has

in places taken on the characteristics of a more maligna at form of

carcmoma, with loss of gland-like structure.

Diagnosis. Carcinoma of kidney.

Conclusions. Spontaneous coagulation of the urine occurs very

rarely' without an admixture of blood or chyle.

That the fibrin coagula identified in these various types of disease

of the urinary tract were chemically and microscopically identical

seems evident from the case reports.

That the fibrin fomid in the urine of the case reported above
was not a product of the carcinoma itself, but a result of the asso-

ciated renal destruction, seems evident from a study of these cases.

The pathological condition underlying the etiology of this con-

dition seems to be a nephritis of varying grade and severity,
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ANTHRAX FROM THE SHAVING-BRUSH AND PRIMARY
ANTHRAX MENINGITIS.

By H. W. Carey, A.B., M.D.,
TROY, N. Y.

Soon after the beginning of the War, numerous cases of anthrax

were reported in which the soiu-ce of the infection was obscure.

The first cases were reported in England in 1914 from among the

troops in the concentration camps. iNo history could be obtained

of any contact with cattle, hides, meat or wool, nor of any of the

known sources of antlirax infection. In nearly every instance the

disease made its appearance on the face as a malignant pustule.

Later when the United States entered the War anthrax infection

made its appearance among our troops in the training camps,

although a few scattered cases occurred among civilians.

A typical instance of shaving-brush infection came under the

writer's observation and will be introduced at this point in order to

include it in a general summary of the subject that is to follow.

M. B., male, aged thirty-four years, a window-washer by occupa-

tion, complained of a sore on the right side of the neck, slightly

below the angle of the jaw. Four days before, as he was about to

shave, he noticed a small pimple on the neck. He had just bought a

new shaving-brush for ten cents and was about to use it for the first

time. While he was shaving he cut oft" the top of the pimple and it

bled a little. This spot became sore shortly afterward and deve-

loped into a pustule, which quickly grew larger and the neck began

to swell. lie felt a])prehensive and could not sleep well. When
first examined the sore measured 2 cm. in diameter. It was indu-

rated and raised somcnvhat above the level of the surrounding skin.

In the center was a black eschar surrounded by vesicles, some 0.5

cm. in diameter, which contained a slightly bloody serum. The
skin surrounding this for a distance of 2 or 'A cm. was very red and

edematous. The lymphatic glands under the jaw were swollen and

in<lurated. The temperature was 100° and the pulse 96. The
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leukocytes were 17,000. A blood culture made the following day
developed no growth.

Smears made from the serum in the vesicles contained many long

bacilli, with square cut ends. A tendency to chain formation was
noticeable. They were Gram-positive. Cultures were made on
agar slants and bouillon, and from the latter agar plates were seeded.

The colonies on the agar plates and slants developed in twenty-four

hours typical medusa-head colonies and in the bouillon the growth

formed long threads. The bacilli were non-motile. A small portion

of the bouillon culture was introduced into the peritoneimi of a

guinea-pig. The animal died within twenty-four hours. The
necropsy revealed an edema and erythema at the point of inocula-

tion ; the peritoneum was edematous and the spleen swollen. Smears

and cultures taken from the point of inoculation, the spleen, peri-

toneal cavity and the heart blood contained bacilli which mor-

phologically and culturally corresponded to anthrax bacillus.

As soon as the diagnosis was established the patient was referred

to the surgical service. The affected area was excised completely,

with a wide margin of healthy tissue, and the wound sutured without

drainage. No local treatment was used and no serum given, as

none could be obtained without considerable delay. The tempera-

ture and pulse-rate promptly dropped to normal and the woimd
healed 2^6'' priinavi. The glandular swelling subsided rather slowly.

At the end of one week the patient was discharged well.

An effort was made to cultivate anthrax bacilli from the sha^•ing-

brush. The bristles were placed in bouillon tubes and flasks and

from these agar plates were seeded. The growth of contaminating

organisms was so abundant and spread so rapidly over the plates

that no anthrax colonies could be found. While the attempt to find

the anthrax bacillus in the shaving-brush was unsuccessful, there

can be little doubt that the infection originated from it. The
patient's sole occupation was window-washing, and it did not bring

him into contact with any of the common soiu-ces of anthrax infec-

tion, such as cattle, meat, wool or hides. The only possible carrier

of anthrax was the shaving-brush, which he used for the first time

the day before the sore began.

In the early reports of anthrax cases in P^ngland the infection

of the shaving-brush was attributed to the "diabolical tactics of the

enemy." The investigation made by Coutts^ offered what appears

to be the correct explanation. Before the War began the shaving-

brush was made from badger-hair, horse-hair or pig bristles. Soon
after War was declared badger-hair could not be used, as it had been

imported chiefly from Russia. At the same time there developed

a large demand for the shaving-brush by the troops in the training

camps. To meet this demand manufacturers used horse-hair and

' Anthrax and the Sha\'ing-brush, British Med. Jour., June 30, 1917, p. 882,
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pig bristles imported direct from China and Siberia. The former

were notoriously dirty and were not properly disinfected. They
were responsible for the most of the infections.^

An investigation of the shaving-brush industry was also made in

this country, but some time later, in which the infection was traced

to both imported hair from China and Siberia and to "local hair"

from the Argentine and Chicago. It was found that some manu-
facturers used the hair just as they received it, on the assimiption

that it had been disinfected, while others exposed the hair to pro-

longed boiling or to live steam, both of which seemed to yield

satisfactory results. For general use, however, it was recommended
that the hair be immersed for several hours in 10 per cent, formalin

at a temperature of 110° F.

Vui. 1.—Malignant iiu.stiilo on right side of nock faiisod by infected shaving-brush.

The iiixestigation in England recorded 1!) cases of anthrax among
civilians from June, 1915, to ()ctol)er, 1910, 14 of which were ])roved

to be caused by the shaving-lnnish and o susj)ected of starting in this

way. In the army in France, from 191") to February, 1917, 2o cases

developed, all on the face and i)resumably from the use of the

shaving-brush. Xo examination of the })rushes could be made,

2 Anthrax from llio Shaving-bnish, U. S. Pubhc Health Reports, July 12, 1918.
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however, because of the rapid movement of the troops in the field

at this time. Among the troops in England there were 18 cases, 12

in the shaving area of the face and 4 almost certainly due to the

shaving-brush.

In this country there have been 24 cases of anthi'ax caused by
the infected shaving-brush. Two of these were civilians and the

remainder among the troops in the training camps. In 6 of these

the anthrax bacillus was cultivated from the Inrushes and the evi-

dence in the other cases leaves little doubt that they were infected

in the same way.

Numerous unsuccessful attempts were made to isolate the anthrax
bacillus frmi the suspected brushes, due chiefly to the fact that

cultural methods were used rather than animal inoculations. In the

cultural method the enormous number of achentitious organisms

on the brushes overgrows the anthrax spores, making it \'ery difficult

to identify the anthrax colonies.

Leake and Lederer^ suggest the following method for isolating

the anthrax bacillus from the shaving-brush:

One-half of the hair of the suspected shaving-brush is macerated
in a mortar with 50 c.c. of normal salt solution. The suspension

is pipetted oft' into large flasks or test-tubes and heated to 80° C. for

ten to thirty minutes, in order to destroy the bacteria, lea\ing only

the spores. The fluid is then centrifuged and the sediment used to

inoculate mice and guinea-pigs. They advise using 0.5 to 1 c.c.

for mice and 2 to 12 c.c. for guinea-pigs. A portion of the sediment

may be used for culture purposes. They suggest that the sediment

be diluted with salt solution, in order to obtain a good distribution

of the colonies when agar plates are used. The colonies that appear

suspicious are fished to agar slants and the gi'owth developing on
them is used to inoculate guinea-pigs and mice. With this method
they were successful in isolating anthrax bacilli in three out of nine

new shaving-brushes.

Clinically the cases presented the well-recognized types; the

malignant pustule was the most frequent, as might be expected

from the mode of transmission. Occasionally instances of septicemia

and intestinal and pneumonic infection occurred. There were also

9 instances^ of meningeal infection, 3 of which were apparently

primary, without any point of entry that could be found. Seven
of these were reported from England and two from Canada. They
all presented the usual sxinptoms and signs of meningitis; the onset

was sudden and the fatal course of the disease very rapid. The
diagnosis in every case was made by finding the anthrax bacilli in

the bloody spinal fluid.

•' Am. Jour. Public Healtli, February, 1919, p. 114.

* Roscoe: Lancet, March 17, 1917, p. 407. Warreu and Williamson: Jour.

Rojal Naval Med. Ser\'ice, April. 1918. p. 212. Gilmour and Campbell: Canadian
Med. Assn. Jour., February, 1918, p. 97.
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The possibility of anthrax causing meningitis has received very

Httle recognition in this country, possibly because anthrax has not

been a common disease. It has been recognized in Europe, how-
ever, since 1874, when Wagner described the pathological changes

in two cases that came to autopsy. More recently there has been

a number of instances recorded, notably by Merkel, Czyhiarz,

Risel, Ziemke, Babes, Fulci and Herzog.

The hemorrhagic character of the meningeal exudate and the

blood-stained spinal fluid are emphasized by all these writers, and are

characteristic of this type of meningitis. Herzog, after a histo-

logical study of the bloodvessels in three cases, explains this as being

due to a necrosis in the muscular coats of the vessels which pemiits

the elastica and intima to be protruded by pressure and eventually

to rupture. The toxins of the microorganism is believed to be the

cause of the necrosis.^

Summary. 1. A new method of anthrax transmission from the

use of the shaving-brush has been discovered during the War.
2. The hair used in the manufacture of the infected brushes came

chiefly from China and Siberia, to a lesser extent from the Argentine

and Chicago. The hair was either not disinfected at all or inade-

quately disinfected.

3. The isolation of the Bacillus anthi-acis from the shaving-brush

is accomplished better by the inoculation of susceptible animals

than by cultural methods.

4. INIenhigitis due to anthrax may occur without any apparent

point of entry. The spinal fluid is always bloody and contains the

anthrax bacilli in large numbers.

5 Czyhiarz: Wieu. klin. Wchnschr., 1916, xxix, 768. Risel: Ztschr. f. Hyg. u.

Infectionskrank., 1903, xlii, 381. Ziemke: Munchen. nied. Wchnschr., 1898, No. 20,

p. 765. Babes: Romania Medicale, 10 .Jahr., 401. Fiilci: Histolog. u. histopatli.

Arbeiten liber die Grosshirnrinde, 1913, Bd. vi. Heft II, p. 1. Herzog: Beitrage zur

l)ath. Anat. u. zur allg. Path., Ix, 513.
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A Text-book upox thp: Pathogexic Bacteria and Protozoa,
For Studexts of Medicixe axd Physiciaxs. By Joseph
McFarlaxd. AI.lK, Professor of Pathnldgy and Bacteriology in

the University of Pennsylvania. Ninth edition, thorotighly

revised. Pp. 85S: 330 illustrations, a ntimber of them in colors.

Pliiladelphia and London: AV. B. Sannder-- Company.

Recextly a new edition—the ninth—of ]\IcFarland's Patho-

genic Bacteria and FrrJozua lias appeared. One finds many improve-

ments in this over the other deservedly popular editions.

Although composed of hfty additional pages, vvdth more numer-
ous and even better illustrations, the use of finer paper has accom-
plished a thinner, more easily handled and altogether more attrac-

ti\'e ^olume.

'i hough re\'i>ed amid the distraction^ of army life the author has

not been tmmindful of the little change^ that smooth and clarify.

In treating of sciences such as are here dealt with there are

many subjects that must be gone into of which our knowledge is

far from r(>m])lete or certain. Ha])])ily. for the student at least.

wlien dealing with such subjects, this book does not confuse one

with a nia-s of contendmg hypotheses and theories, but enables

him to leave such subjects with good defensible opinions.

There is again an absence of any systematic arrangement of the

subjects presented in Part IL We believe some arrangement,

either according to the type of disease produced or according to

the organismal cause j^roducing it, wotild \ea\e the reader with

a clearer and more consecutive comprehension of the relation of

organisms to disease.

[Much has been added to the chapter on supi.nn-ation and the

gas-forming organisms. The author has incorporated a new
chapter on infective jaundice: and in keeping with the increase of

our knowledge of the tN'pes of the pnemuococcus the chapter

on this organism has been practically rewritten. Generally the

author is conservative in his discussions and recommendations.

We are a little sm^Drised to find him recommendhig tmecpiivocally

the therapeutic use of Ty])e 11 >erum in all cases caused by this

t^-pe of the organism—a mode of procedtu-e that has not met with

success or approval at the hands of many workers.

Two very happy features of the book are the descriptions of

pathological findings and the presence of charts and the many
other eft'orts the atithor has made to aid the student in tlie identifi-

cation of organisms. H. F.
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What we Know about Cancer: HAND-iio(^K for the Medical
Profession Prepared by a Special Committee of the Ameri-

can Society for the Control of Cancer. Pp. ol, American

Medical Associated Press, Chicago.

In February, 1917, by vote of the National Council of the Ameri-

can Society for the Control of Cancer, a Committee was appointed

to prepare the manuscript of a hand-book on cancer, for circulation

among the members of the Medical Profession of the United States.

This was done for the purpose of dissemination of facts in regard

to cancer to the end that its mortality may be reduced by a wider

knowledge of the disease. After the formulation of the essential

data for this hand-book, the committee selected submitted these

facts to the leading medical men of the country. In turn, their

criticisms and suggestions were incorporated to the best ability of

the committee in the formation of this pamphlet. The A'iews

expressed are therefore the views of the leading men of the profession

throughout the country.

In this small pamphlet the urgent need of early treatment is set

forth in order to reduce the mortality. Its aim is to educate the

Medical Profession as well as the pliblic in making early diagnosis

and instituting prompt treatment. It sets forth the responsibility

of the physician to the general public, and points out the conse-

quence of neglect.

The various forms of cancer in the different portions of the body
with symptoms and findings are correlated in a very brief manner.

The various precancer conditions, as well as various cures are also

given. In conclusion it is one of the greatest helps in getting this

essential knowledge before the medical profession in a brief, concise

manner, and one who follows its teachings will do much to decrease

the mortality from this disease in his communitv. T. K.

Medical Clinics of North America. Volume III, No. 1,

Chicago No. Pp. 277 ; 59 illustrations. Philadelphia and London

:

W. B. Saunders Company.

This number is entirely devoted to short clinics, presumably

presented to students of various colleges in Chicago. Dr. Isaac

A. Abt presents the subject of prognosis of disease in infancy and

childhood, ]Jointing out many pitfalls and many useful suggestions

for the general practitioner. He also reports a case of Hanot's

cirrhosis in a two-year-old child, giving history, and differential

diagnosis. Dr. Frederick Tice reports a case of mediastinal^tumor

which ])rov(;(l to be a lymphosarcoma. In addition he also presents

a case of carcinoma of the stomach. In both cases aut()})sy findings
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are included, and in the latter two pieces of steel wire were found

at autopsy and not discovered at the time of the roent<;jen-ray

examination; this was probably due to a poor ])late, although the

wire was deeply embedded in the omentum. Dr. iSlilton ]\I. Portis

reports a case of carcinomatus metastases in bones secondary to

carcinoma of the stomach. The patient at time of admission com-
plained only of pulmonary sAinptoms and the gastric carcinoma

was discovered by routine examination. He also reports a case of

acute pyelitis simulating intestinal obstruction. Dr. Clifford G.

Grulee points out the importance of examination of urine in children

with a. continued fcN'cr, stating that pyelocystitis in infancy is very

frequently overlooked and is the cause of this continued fe\er.

Dr. Solomon Strouse deals with the prol)lem of pulmonary tuber-

culosis in association with other diseases in the general hospital,

stating that many patients will hide their predominating symptoms
in order to gain admission. He considers the diilerential diagnosis

in cases of tuberculosis with gastro-intestinal s^inptoms; pulmonary

tuberculosis and hyperthyroidism; diabetes and tuberculosis. One
of the most imjjortant articles recorded in a case of malignant

endocarditis of the pulmonary \'alves, with autopsy findings by
Dr. Charles Spencer Williamson. He also points out the significance

of the urgent search for superficial nodules in gout and the exami-

nation of these under the microscope for sodium-biurate crystals.

The treatment of gout is also given in detail. Dr. Peter Bassoe

gives his experience with the Swift-Ell is treatment of paretic

dementia. The treatment of constipation is given in full, with diet

lists appended by Dr. W. D. Sansum. He deals with the problem

from a psychological and physiological standpoint, making the

patient realize all factors concerned in intestinal digestion. His

use of charcoal as a marker is a helpful suggestion and makes the

patient realize the time required for the emptying of the intestinal

tract. Dr. George F. Dick reports an unusual case of typhoid fever

in which a bacillus resembling the typhoid bacillus was cultured

from the urine and feces. This bacillus agglutinated the patient's

own serum as well as paratyphoid A in a 1 to 80 dilution. Widal

reactions were negative except with this strain of organism. The
cardiac arrhythmias are dealt with by Dr. James G. Carr. He
presents 4 cases dealing with the following arrhythmias: (1) pre-

mature ventricular contractions, with a history of paroxysmal

tachycardia following an attack of typhoid ; (2) a case of premature

contraction upon an arteriosclerotic basis; (3) premature ventricular

contraction in association with hypertension, also showing pulsus

alternans; (4) a case of pulsus alternans occurring in a course of

mitral disease. He also reports a case of pulmonary abscess follow-

ing tonsillectomy. Dr. Arthur Byfield reports a case of Hodgkin's

diseases. He makes a strong plea for a more precise nomenclature

in the interpretation of Hodgkin's diseases. The outstanding
VOL. 159. NO. 5.—MAY, 1920. 25
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clinical features of the disease are given briefly in the article, special

attention being given to the association of pruritus as an early

symptom. The blood pictures are also reviewed in detail, many
cases showing a marked leukocytosis. He is also of the opinion

that Hodgkin's disease is not connected with tuberculosis.

J. K.

The Medical Treatment of Cancer. By L. Duncan Bulkley,
M.D., Senior Physician to the New York Skin and Cancer Hos-
pital. Pp. 386; 2 charts. Philadelphia: F. A. Davis Company.

The book is composed of a series of short papers, which have been
formerly presented to various medical societies, etc. Dr. Bulkley

makes an urgent plea for the study of the cancer problem from a

biochemical standpoint. He cites the increase of the morbidity

and mortality of cancer in the civilized world and tries to connect

this increase with our new form of living. His studies are entirely

from a metabolic standpoint, ^n which he feels that the alterations

of our diet, principally in the form of increased meats, alcohol and
coffee, plus nerve strain, are the most important factors. His case

reports are full and complete, he paying a great deal of attention to

the cjuantitative analysis of all excreta, and special attention being

paid to the condition of saliva and quantity of urine secreted.

He reviews the knowledge gained from the laboratory' in cancer

research, both from a positive and negative phase, and makes strong

pleas for a closer association of clinical manifestation and laboratory

research. He feels that surgery is only in a sense a palliative

measure, stating that 90 per cent, of those attacked by cancer,

excluding epithelioma, succumb to the disease. From his case his-

tories there must be a great deal to the metabolic theory, and
undoubtedly the near future will be very bright in the cancer

problem from this viewpoint. His plan of treatment with diet

lists is also included. T. K.

The Pitxjitary. By W. Blair Bell. Pp. 329; 7 original colored

plates and 190 illustrations. New York: William Wood &
Company.

This book, from the press of William Wood & Co., New York,

is the latest and most complete work of W. Blair Bell on the subject

of the honnonopoietic system. Some of the articles ha\e been

I)ublished previously as the substance of a Hunterian Lecture,

delivered at the Royal College of Surgeons, and some as monographs,

for one of which the author was given the Astley Cooi)er pri/.e and

the John Hunter medal. The earlier works by Bell were devoted
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mainly to g;^Tiecological studies, his Princiiiles of Gynecology and the

Sex Problem being well known. Since 1906 his writings have been

devoted more exclusively to the endocrine system.

In his one volume the author essays in systematic order a com-
pilation of the different phases of the work on the pituitary. lie

discusses the morphology, physiology, pathology and surgical

treatment of the organ, together with an account of the thera-

peutical uses of the extract of the gland. Very many useful refer-

ences are given and quoted. A great deal of space is wasted in dis-

cussing, pro and con, the works of Dr. Harvey Gushing, resulting

in considerable repetition of statements throughout the volume.

The author states that he regards the pituitary as "one gland,"

that the anterior and posterior lobes function as a unit, but the

reader leaves the book inclined to the view of the dual nature of

the organ.

The book sheds little new light upon the very perplexing question

of the interrelationship of the pituitary to the other organs of internal

secretion. Should as complete works appear upon the other glands

of the hormonopoietic system a great advance will ha^'e been

recorded in this direction.

As a whole the book is a very practical and important addition

to the literature on the ductless glands. F. II. L.

Cerebrospinal Fluid. By Abraham Levinson, Associate in

Pediatrics, Northwestern University Medical School. Pp. 231,

56 illustrations. St. Louis: C. V. Mosby Company.

The monograph as a means of gathering together the investi-

gations and observations of an individual who has studied any
particular subject or phase of a subject is always helpful. In this

book, too, the literature has been quite thoroughly covered and a

complete bibliography given.

The opening chapter contains an interesting history of cerebro-

spinal fluid. Here is shown how each improvement in medicine

and each advance in bacteriology, serology and chemistry improved

our knowledge of cerebrospinal fluid. The anatomy and physiology

of the fluid is considered, and it is pointed out that even yet its

origin is unknown. The methods of obtaining cerebrospinal fluid

by lumbar puncture and cranial puncture are clearly described and
illustrated. The author believes that the presence of blood in the

fluid is the most common cause of the failure in lumbar puncture.

The reviewer cannot quite agree with this, as it has seemed to him
that pushing the needle too far in is the great temptation to the

uninitiated, especially in younger children. In separate chapters

the properties of normal and pathological cerebrospinal fluids are
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taken up. In these chapters, and in the one on examinati(Mi for

diagnostic purposes, there is a complete exposition of the latest

newer knowledge of the subject. All the tests are described and their

values pointed out. There is a chapter in which the type of abnor-

mality in the cerebrospinal fluid in different diseases is shown.

The book closes with a discussion on intraspinal treatment.

A. G. M.

The Surgical Clinics of Chicago. Volume III, Xo. 5, October,

1919. Pp. 258, with 94 illustrations. Philadelphia and London:

W. B. Saunders Company,

It has been the writer's good fortune to review the Svrgical

CUnics for several months past. The work has always been of the

highest standard, and the present number is no exception. The
profession is familiar with the list of contributors and needs no

reviewer to point out their standing.

This is the first number since the recent war to approximately

return to peace-time surgery. Most of the articles illustrate both

the development of the diagnosis and the surgical treatment in detail.

There are many instances in which the contributor gives to the

reader points in technic and methods peculiar to himself, in which

difficulties ^^e all meet are surmounted in a cle\-er manner.

These little refinements in technic are not found in text-books,

which fact of itself makes the Suryical Clinics of great value to its

readers. E. L. E.

Papers on Psycho-analysis. By P'rnest Jones, ]\1.I )., M. R. (
". P.

(Lond.), Co-editor of the International Journal of Medical Psycho-

analysis; President of the London Psycho-Analytical Society; Late

Associate Professor of Psychiatry at the rni\ersity of Toronto.

Second edition. Pp. TOO. New York: William Wood & Co.

This book is the revised and enlarged edition of i)ai)ers on ])sycho-

anahsis by a well-known writer on this subject. With the exception

of the introduction, e\ery one of these papers has ap])eared in some

journal, although in many instances the material has been enlarged,

the original substance of the pai)er, however, remaining. The book

is divided into: Cieneral pai)ers; papers on dreams, treatment,

clinical ])a])ers and lastly papers on education and child study. It

would be im])ossible to review a work of this kin. The author does

not intend this as a text-book on psycho-analysis, although prac-

tically every phase of the subject is discussed.

At this date there is no use in arguing about the merits of psycho-
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analysis. One either has no use for it or swallows whole everything

Freud and his disciples teach. If by chance one deviates from the

beaten path he will find himself in the position of June;, who has been
cast aside by all of those who believe in the orthodox faith, for in

his preface Jones states there have been two important events in

the psycho-analytic movement since 1912, that is since the appear-

ance of the first edition. One is "the abandonment under the guise

of j)retended (le\'elopment of the principles of psycho-analysis on
the part of Jung and some of his Swiss pupils," for it seems that

Jung, according to the author, prefers mysticism to science. The
second great event, of course, was the war, which, according to the

author, has interfered with the progress of the psycho-analytical

development. If there is one thing that the war has taught, so far

as the practical application of the cure of functional war conditions

is concerned, it is that cures were rapidly brought about by many
means and that ])s\cho-anahsis was not at all necessarv.

T. H. W.

Advanced Suggestion. By Haydn Brown, L.U.C.P. (Edin.),

Fellow of the Roval Societv of Medicine. First edition. Pp.

327. New York:' William" Wood & Co.

On page 230, in the chapter on a study in morliid growths, appears

the following paragraph: "I have myself, at will, knowing how to

act and what to expect, obtained unquestionable results by psycho-

therapy in dealing with examples of organic disease and abnormal
growth which could not be exceeded by radium in similar cases."

On the next page, paragraph eight reads as follows: "I have
indisputable proof of organic disorder and the development of new
groivth having been originated by suggestion . In one such case I have
reversed the causative impression and the new growth has regressed

and disappeared."

A further reading of this astonishing chapter denotes that the

author has the belief that cancer can be cured by psychotherapy,

or, as he calls it, neuro-induction. He prefers the latter to

"suggestion," for neuro-induction to him implies "the accurate

conveyance of reliable sensations and conclusions and their correct

inter])retation; it is a true sense demonstration and elucidation,

both physically and mentally."

The author in his introduction to the chapter on his study in

morbid growths, which contains the paragraphs mentioned above,

makes the following naive statement: "I wrote the following

eight and one-half pages some time before finishing this book, and
I oft'ered it to two of the leading medical journals. It was declined

—for what reason I shall probably never know ; but I can only

think, in all charitableness of heart, that the time was not ripe for
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it." He later mentions specifically the British Medical Journal

as one journal which refused to publish his ^iews.

It is hardly necessary to say any more about this book on Ad-
vanced Suggestions. The astonishing part is that such a work as

this should be put on the market by a reputal^le publisher, and that

the author is a Fellow of the Roval Society of Medicine.
' T. H. W.

The Practitioner's Manual of Venereal Diseases. By A. C.

Magian, M.D., Ancien eleve de I'Hopital St. Louis, Paris. First

edition. Pp. 205; 61 illustrations. St. Louis: C. V. Mosby
Company.

It is difficult to assign to its proper place a book that does not

actually em'ich oiu- literatm"e. Dr. Magian 's effort has been to

present to the general practitioner (not the student nor the specialist)

of Great Britain a resume of modern diagnosis and treatment of the

tlu-ee venereal diseases, in order that the greatest good may follow

the wave of interest and energetic efforts that the war created toward

control of these diseases. Sixty-one pages are devoted to gonorrhea,

in too brief a survey of the subject, with numerous methods that

are apparently more individual hobbies than generally accepted

principles, such as three-gallon urethral irrigations, leeching,

posterior uretliral irrigation in acute anterior uretln-itis and rupture

of prostatic abscess by massage; likewise omissions are noted; one

looks in vain for the gonococcus to be described as an intracellular

organism, certainly one of its greatest characteristics, while maiiy

of the commoner complications could have been less hm-riedly

disposed of by the exclusion of gonorrheal rhinitis, pleiu-isy, myelitis,

stomatitis, etc. A small chapter of six pages is devoted to chancroid.

The remainder of the book, 128 pages, is a most interesting and

ac<^'m"ate survey of sj-philis, ver\' readable and complete, and one

can quickly see that the author's interest and work has l^een more

centered here. His advocacy of a salvarsan injection as part of a

venereal prophylaxis is to be commended, his sharply drawn schedule

of treatment is a splendid guide, and his insistence on more attention

being paid to general physical health and impro\Td hygiene are

essentials too often neglected. A. R.

Mendelism. By RE(iiNALD ('. Pdnnett, F.R.S. Fifth edition.

Pp. 219; 52 illustrations, 7 color plates. London: Macmillan

Company.

As a sim})le exposition of the principles of Mendelism, this book

may be regarded almost as a classic. First printed fifteen years
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ago, it has been translated into several foreign laiignages, and now
appears in its fifth edition. Mendel is regarded as having fonnded

the modern science of heredity. He stndied the transmission of

unit-characters from one generation to another, with the aim of

learning something of the laws governing the distribution of these

character in the offspring, such as absence or presence in the first

generation and reappearance in the second generation. He used

contrasting characters, such as tallness and shortness in plants, and

found which was dominant and which recessive. The results of his

experiments were published in 1865, but remained uimoticed until

1900. wSince then investigators in various countries have confirmed

and extended Mendel's results. In the animal kingdom nearly all

the domesticated forms of mammals and birds have been used in

breeding experunents, and in the human sepcies, pedigrees of many
families have been worked up. These deal principally with deformi-

ties and diseases, such as brachydactyly, presenile cataract, tylosis,

epidermolysis bullosa, night-blindness and sex-limited color blind-

ness. All except the last are transmitted by the simplest form of

Mendelian inheritance, these conditions behaving as a simple

dominant to the normal form. The recessive normals, /. e., those

offspring not affected, do not transmit the condition, and none of

their descendents will have it. On the whole, comparatively little

is known today of heredity in man, but as the author points out,

that little is of very great significance. W. H. F. A.

The Oxford Medicine. Advance Pages, Vol. II, Part I. Edited

by Henry A. Christian and Sir James Mackenzie. Pp. 149.

New York: Oxford University Press, American Branch.

Part I, Vol. II, of the Oxford Medicine, offers to its subscribers

the best pages so far issued to them. The major portion is devoted

to diseases of the heart, by Sir James Mackenzie. Now that Osier

has gone "to his long home," Mackenzie remains as the other great

personality in English medicine. These pages epitomize much for

w^hich he will be remembered and contain many ideas which this

master physician has emphasized for the profession. Characteris-

tically Mackenzian are the lines devoted to pointing out the impor-

tance of the heart muscle over against all other things in the prog-

nosis and treatment of cardiac disease. In this section, too, are to

be found the deprecation of the importance which has been attached

to heart murmurs. Of course, he pleads for careful clinical study

in preference to studies gained by instruments of precision—not that

he fails in appreciation of these aids. Further than this, he calls

attention and substantiates his claims for the uselessness of mathe-

matically trying to determine cardiac power. Some of the best
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portions of this superlative seetion are devoted to the soldier's

heart, and one must agree that all is said that can ])e said of this

peculiarly interesting condition.

One finishes Mackenzie's lines with a feeling that he should have

written more of the things a rich life has revealed to him. The
whole discussion exhibits a great cardiologist—really the pioneer and

dean of this group of specialists—})ut above all does it show a great

doctor?

The remaining pages of this i'art I are given to two chapters on

the allied sul)jects of bronchial asthma and hay fever, by I. Chandler

Walker. The question of anaphylactic relationship to these diseases

is taken up in interesting and practical detail. The determination

of protein sensitivity, the specific and non-specific protein treat-

ments as well as operative measures are discussed for those who are

interested in the newer thought concerning the treatment of these

usually therapeutically resistant conditions. The combination of

diseases of the heart, bronchial asthma and hay fever, as discussed

in this recent number of the Oxford System, makes it easily the most

appealing one thus far sent to its subscribers. T. G. S.

American Illustrated Medical Dictionary. Edited by W. A
Newman Dorland, M.D. Tenth Edition. Pp. 1201; 331

illustrations, Philadelphia and London: W\ 11 Saunders Com-
pany.

This tenth edition of a well-known medical distionary is said to be

thoroughly revised and enlarged. The general plan of the book has

been maintained, but many definitions and descriptions have been

considerably amplified. It is said to contain over two thousand

new terms. The terms are those used in mcdicme, surgery, dentistry,

pharmacy, chemistry, veterinary science, nursmg, biology and

kindred branches, with new and elaborate tables. The edition

appears bound in flexible leather, printed on good paper, and will

be a valuable addition to any physician's library. T. G. S.

Hughes's Nerves of the Human Body. By Charles H. Wiht-
taker, Senior Demonstrator of Anatomy, Surgeons' Hall,

Edinburgh. Second edition. Vp. 7(\\ 12 plates. New York:

William Wood & Co.

This is a brief statement of the bare facts about the cranial,

spinal and sympathetic nerves, accompanied by schematic illus-

trations. It is probably intended for student use as a review

book, and its brevity will be appreciated by all wishing a condensed

account of the subject. W. H. E. A.
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The Occurrence of Unsuspected Involvement of the Central Nervous
System in Selected Cases of Syphilis.—Fildes, Parnell and ^NIait-

LAND (Brai)i, 1919, xli, 2."),3). The material studied by the authors

consisted of 624 patients with syphilis. The majority were in the

early stages. Definite pleocytosis was present in IS per cent., and in

12 per cent., from 6 to 9 cells were present in the cerebrospinal fluid.

A positive ^Yassermann reaction was present in the cerebrospinal fluid

in 6 per cent. ()l)jecti\e neurological findings were present in S cases

out of the 99 in wliich a systematic neurological examination was made.
Ophthalmoscopic changes were present in 30 of the 53 cases showing
pathological changes in the cerebrospinal fluid. In 71 cases of primary
syphilis in the negative Wassermann period, in which the cerebrospinal

fluid was examined there was a definite pleocytosis in two instances

and in 9 cases the cell increase was on the border-line. Thus central

nervous system involvement may occur before serological examination

reveals the presence of syphilis. Of 168 patients with primary lues but

A\ith a positive blood ^Yassermann, 15 showed a definite pleocytosis and
in 17 the results were doubtful. The authors have thus demonstrated
clearly that cerebros])inaI inxolvement often occurs very early in luetics.

The Production of Bright's Disease by Feeding High Protein Diets.—
L. H. Newbi-kgh (Arch. Int. Mrd., 1919, xxiv, 359). Reasoning from

the effect of varying doses of mercuric chloride the author postulates

a relationship between the concentration of substances excreted by the

kidney and the renal injury thereby produced. This theory he tests
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by feeding high protein diets to rabbits. Egg white and casein caused

albumin and casts with definite anatomical changes in the kidney.

Carefully controlled experiments were carried on over long periods

with soy beans, a vegetable food substance containing a complete

maintenance diet relatively high in protein. The animals on ordinary

diet showed no abnormalities clinically or pathologically, l)ut those fed

soy beans developed albumin and casts and definite nitrogen retention,

as high as 176 mg. of urea. On section the latter group showed acute

or chronic nephritis in every instance, with a picture often ver\- similar

to the human "contracted kidney." Chronic urea administration in

aiiounts equivalent to those excreted by the soy bean rabbits did not

produce any of the results mentioned above, nor was the extent of renal

injury relative to the nitrogen metabolism. Soy bean, for example,

was injurious with a daily nitrogen excretion indicating an absorption

of 10 gm. of protein while casein at that level was harmless but became

toxic at 15 gm. per day. The author feels, therefore, that the kidney

injury produced by increased protein ingestion depends on type as

well as ciuantity.

The Control of Acidosis in the Treatment of Diabetes. — Stillman

(Arch. Int. Med., 1919, xxiv, 445^ cites the methods employed at the

Rockefeller Institute for early detection of acidosis in diabetes, outlines

the treatment and gives examples. The symptoms of acidosis are

mentioned, but reliance for the detectic^i of acidosis is put on the

plasma bicarbonate CO2; blood sugar estimations being always done

on the blood drawn for the CO2. Diabetics are divided, according to

their tendencies to develop acidosis, into four groups and the criteria

for classification and treatment of each group given: Group I: No
tendency to acidosis either on fast or ordinary diet regardless of degree

of glycosuria. Treatment: Made aglycosuric without danger by con-

tinuous fast. Usually tolerates a high calory diet without glycosuria

or ketonuria. Prognosis best in this group. Group II: Received in

condition of moderate or severe acidosis (plasma bicarbonate COo
below 40 vol. per cent.), which clears up on fasting. Treatment: Made
aglycosuric without danger by continuous fast. A tendency toward

acidosis is present. Safely tolerated maintenance diet to lower than

that in Group I. Group III: Tendency to slight acidosis (subnormal

plasma bicarbonate COj) on any but the most carefully chosen diets.

Acidosis is not increased by fasting. Treatment: Glycosuria is removed
by continuous fasting. The tolerated maintenance diet is variable.

Usually acidosis becomes acute on any improper diet. Group lY:

Either develop or retain severe acidosis (plasma bicarbonate COo
below 30 vol. per cent.), when fasted to glycosuric state. This acidosis

is quite severe and becomes fatal imless the fall in the plasma bicar-

l)onate is checked. The fall in the plasma bicarbonate is checked as

follows: (1) Sodium bicarl)onate, 'A g'n., in cold water every hour is

given until the plasma bicarbonate COo is normal. (2) Fluids are

forced to 5000 c.c, unless nausea contra-indicates. (3) Very strong

coffee as nnich as 1200 to 1500 c.c. in twenty-four hours is given. (4)

Catharsis with calomel and salts, and colon irrigations until no fecal

matter returns. The diet is continuous fast imless with the above

treatment acidosis increases then protein, such as, eggs and lean meat
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to the amount of ()0() to 800 calories is gixeii. Whisky is not used.
Nausea is to be scrupulously avoided as it makes treatment impossible.

Fasting may be used intermittently. The tolerance is tested after the
patient has become sugar-free with green vegetables alone.

Result of Treatment of Neurosyphilis (General Paresis and C. N. S,

Lues) ; Report of Patients' Condition Four Years or More after Leaving
Hospital.—Solomon {Boston Med. and Surg. Jour., 1920, clxxxii, 60).

This report deals with 10 cases of neiu'osyphilis, 9 of which were com-
mitted as insane. An abstract of the data is impossible in a short space.

The report is of unusual interest and warrants close study. The author
concludes: "The majority of cases of syphilis of the nervous system,
whether so-called cerebrospinal syphilis, tabes dorsalis, general paralysis

or other torms, are entitled to treatment, and if this is done thoroughly,

intensively and systematically the results will be gratifying. The form
of treatment, mercury, iodide, arsenic, intraspinous and intracranial

injections, and the amounts, will necessarily depend upon the condition

of each indi^^dual patient.

The Electrocardiogram and Ventricular Preponderance.—Carter
and Greene (Arch. Int. Med., Chicago, 1919, xxiv, 638). The authors

reemphasize the fact that while the physical findings on clinical exami-
nation or the roentgenogram will furnish accurate evidence with regard

to changes in the size of the heart as a whole, they afford but meager
data as to the role played l)y the different chambers of the heart in this

hypertrophy. Such data can only be secured from the electrocardio-

gram for the form of the latter is conditioned by the relative mass or

preponderance of the two ventricles. It is furthermore pointed out
that this determination of the ventricular preponderance may be done
quantitatively by the calculation of the direction of the electrical axis

of the heart (a) alone, for the index suggested by White and Bock for

the determination of ventricular preponderance is shown to be theo-

rectically vuisound. The validity of the use of a as a quantitative guide

to ventricular preponderance is shown by means of the experiments

of Lewis and Cotten in which the actual weight ratio between the

two ventricles was determined. Excellent agreement was found between
the value of a and this weight ratio.

A Study of Pneumococcus Carriers.—Sailer, Hall, Wilson, Mc-
Coy (Arch. Int. Med., 1919, xxiv, 600) studied the incidence of pneu-
monia in one infantry battalion at Camp Wheeler. There were in all

90 cases of pneumonia. The minimum number of tents occupied by
the battalion was 119. Sixty per cent, of the cases occurred in tents

reporting more than one case. With but few exceptions the type of

pneumococcus was the same for any one tent. From these facts they

concluded that carriers must play an important part in the spread of

pneumonia. They then studied 700 men of this regiment to find out

the number of carriers. Of these 16 per cent, harbored pneumococci.

Over 3 per cent, showed pneumococci of one or the other fixed types

and 12 per cent, were carriers of type IV pneumococci. All these men
(111 in all) were placed in wards in the hospital in various groups, and
attempts were made by various means to rid them of pneumococci.



760 PROGRESS OF IVIEDICAL SCIENCE

Solutions of phenol (phenol 3 per cent, in albolene) and iodin (5 per cent,

in albolene) were the most valuable. These were applied as throat

swabs and also dropped into the nostrils each day. They believe that

in epidemics of pneumonia or of other diseases complicated by pneu-
monia that their methods of detecting and sterilizing carriers would be

practicable and valuable.
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Factors of Safety in Prostatic Surgery.—Meltzer (Xcw York Med.
Jour., 1919, ex, 842) says careful preliminary studies are very essential

when men of advancing years need surgical relief for urinary obstruction

as the result of hypertrophy and intrusion of the prostate. There is

always ample time to find out whether the patient can withstand the

effects of anesthesia or the shock attending prostatectomy. Many lives

can be saved by a two-stage operation, with careful nursing antl strict

attention to improving the kidney function. The usual physical examin-

ation alone cannot tell when the favorable stage for the second operation

has occurred. It can be ascertained only by a routine examination and
careful study and analysis of the following: (1 ) The appearance of the

tongue; (2) the blood chemistry; (3) the kidney function by the phenol-

sulphonephthalein test; (4) the patient's general condition; (5) (a) the

roentgen-ray examination of the entire genito-urinary tract; (6) the

results of a cystoscopic examination; (c) a complete urinalysis, prefer-

ably of a twenty-four-hour specunen; (//) the presence of residual

urine; (p) a twenty-four-hour measure of fluid intake and output.

Meltzer thinks the first four examinations are the det(>rmining factors

as to whether or not a prostatectomy can l)e done, and he terms these

factors the factors of safety.

Deformities of the Hand.—Gill (New York Med. Jour., 1919, ex.

lOGlj .says that deformities of the hand may be either congenital

or acquired. The congenital defonnities are club-hand, contracture

of the fingers, syndactylism, polydactylism, partial or complete sup-

pression of the fingers and hypertrophy of the fingers. In cases of

syndactylism the best results are secured by plastic operation, in which
the skin from the dorsum of one finger is used to cover entirely the skin

defect in the other finger, and in which a flap from the dorsum of

the hand is employed to cover the raw surface of the first finger. The
acquired deformities of the liand comprise the various forms of club-

hand and deformities of the fingers. Club-hand may be due to: (1)
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Curvature of the bones of the forearm from disease or from fracture;

(2) defect in the bones of the forearm; (3)Madelung's deformity of the
wrist; (4) destructive disease of the bones of the wiist and carpus; (5)

certain paralytic and muscular conditions; (6) burns of the wrist and
forearm as well as infections and injuries. Acquired deformities of the
finger nuiy be classified as follows: (1) Contractures which are of

cicatricial origin involving the skin only; (2) contractures of fascial

origin—Dupuytren's contracture; (3) deformities of the fingers due to

affections of the tendons; (4) contractures of the fingers resulting from
lesions which have destroyed more or less of the muscle substance of the

flexor or extensor of the fingers; (5) various forms of artliiitis, osteo-

arthritis and gout; (G) nervous disorders, such as spastic paralysis,

infantile paralysis, obstetrical or birth palsy and the definite nerve
palsies. (7) Deformities arising from disease of the bones, such as

syphilis, tuberculosis and tumors. Gill thinks that the two deformities

of the hand of greatest practical interest are those due to Volkmann's
contracture and to malunion of Colles's fracture. The cure of Volk-
mann's contracture is extremely tlifficult. The best results are to be
obtained by complete dissection of the muscles involved, whereby they
are freed from one another and from the overlying and un(lerl\ang

tissues. This dissection should be followed by implantation of a free

fat transplant to prevent readhesion. Another alniost equally dis-

abling deformity of the hand may follow Colles's fracture. Many
persons who have suffered a Colles's fracture are unable to resume
active work for many months or even years. The cause of the dis-

ability is the stiffness of the hand and the fingers, which prevents the

grasping of objects, and is frequently accompaniefl by a swelling and
coldness of the hand. Gill considers this condition due to improper
reduction of the fracture. He also says that it is unpossible by roentgen-

ray examination to tell, absolutely, whether or not a good result will be

obtained. If the swelling and other signs of interference of circulation

persist beyond the first week the surgeon should consider an open
operation.

The Choice of Method in Operations upon the Pituitary Body.—
Frazier [Surg., Gyncc. and Obst., 1919, xxix, 235) says that in its patho-

logical deviations the pituitary is very similar to the thyroid. Both
glands have as their most common pathological lesion the adenoma,
often cystic in character. Seventy-five per cent, of pituitary tumors
belong to the adenomata. The symptomatology falls into various

groups: (1) Those due to general intracranial pressure, such as headache;

(2) those due to involvement of the optic tract and chiasm, such as the

ocular hemianopsia; (3) those due to involvement of neighboring struc-

tures; (4) those due to disturbances of internal secretion. Only two
methods of approach are of use to the surgeon : first, the submucous septal

approach of Hirscli and Cushing, and second the authors fronto-orbital

method. In analyzing these two methods from the standpoint of (1)

safety and practicability, (2) degree of exposure and (3) end-results,

Frazier believes the fronto-orbital route to have the wider field of applica-

tion. The mortality of the submucous septal method is 9.4 percent, while

that of the fronto-orbital method is only 6.4 per cent. Meningitis is the

cause of the majority of fatalities by the submucous septal approacli.
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Frazierconsiders those pituitary tumors whicli arc primarily and exclu-

sively intracellular at the time of operation as suita))le for the nasal

method. It is, however, often impossible to determine either by symp-

toms or roentgen-ray examinations whether tlie tumor has extended

beyond the sella turcica or whether it was primary at this site. Degen-

erative optic phenomena and signs of increased intracranial tension are

strong arguments in favor of the author's method of approach. Since

many of the cases show the sphenoid sinus to be partially or wholly

obliterated the improvement by the septal approach will be of short

duration. Furthermore, since 19 per cent, of pituitary adenomata

develop cysts, evacuation by puncture is of only transitory benefit.

Removal of a portion of the cyst wall, however, can be done l)y the

supracellular route. The author has modified his original approacii so

that now it is intradural instead of extradural, and this is clearly

illustrated 1)V twelve illustrations.

Snapping Hip.—Mayer (Surg., Gyncc. and Ohst., 1919, xxix, 425)

reports 4 cases that have come under his observation. All 4 cases Avere

associated with some abnormality of the fascia lata, which caused it to

catch back of the great trochanter. jMayer thinks that the cases of

snapping hip due to irregularity of the acetabulum which allows a

subluxation to take place are exceedingly rare. Zur Verth was the first

to call attention to a normal thickening of the fascia lata running longi-

tudinally from the iliac crest downward just in the line of the posterior

margin of the great trochanter. He called this the tractus cristo

femoralis. Any condition which causes abnormal tliickening of the

tractus cristo femoralis, or unusual prominence of the trochanter, or an

abnormal relaxation of the gluteus maximus muscle, may be the respon-

sil)le factor. The non-operative treatment consists in preventing the

fascia from catching in back of the trochanter. Firm pressure Ijack of

the trochanter, to prevent adduction, which is the initial step in the

production of the snap, is useful. This can be exerted V)y adhesive

plaster or felt, or by a mechanical contrivance. Relaxation of the

gluteus maximus can be overcome by adhesive straps or by a firm flannel

spica bandage. The principle of the operative treatment is to divide

the tractus cristo femoriUis and suture it in such a way as to prevent it

forming again.

Joint, Nerve and Other Injuries in War Surgery. —Jones {Surg.,

Gyncc. and Ob.st., 1920, xxx, 1) says that experience taught the English

surgeons to explore peripheral ner\e injm-ies earlier and more frequently

than they did at the l)eginning of the war. In cases wliich do not spon-

taneously recover in a month or two it is a mistake to await regeneration

of the nerve and an exploratory operation should be undertaken. Inspec-

tion of the exposed nerve at the time of operation and its faradic excita-

bility should be regarded as a part of the diagnosis. It is important to

approach the nerve through normal tissue and not through scar tissue.

Nothing is to be gained by surrounding the suture line with vein or

cargile membrane. Bridging the defect by catgut, vein, alcoholized

nerve or turning down flaps of nerve tissue has been disappointing.

Knd-to-end suture by a one- or two-stage operation is the method to

be adopted in every case. More systematic and thorough education is
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required in the treatment of fractures. This can only l)e obtained by
setting apart wards for fractures under the care of men who devote real

interest to the subject or by retaining certain institutions solely for the

treatment of these cases. Gunshot injuries of the femur were "the
tragedy of the war." The mortality from fractured femurs, according
to Gray, who collected statistics over one of the army areas in 191(),

amounted to almost 80 per cent. In 1918 Bowlby reported the mor-
tality in field ambulances and in casualty clearing stations was reduced
to less than 20 per cent. This dramatic change was due first and fore-,

most to the proper use of the Thomas splint. Jones has taught that

fracture of the femur, simple or compound, treated by a Thomas splint,

should, at the worst, not yield more than half an inch of shortening;

secondly, it was due to a subjugation of sepsis and gas gangrene, and,

thirdly, to those accessories which prevented or lessened shock. The
caliper splint should be used for some months after apparent union is

procured in order to prevent angulation. In recent and in ancient

fractures all joints should be kept mobile and the muscles should be
regularly stimulated by electrotherapy. The restoration of functions

in joints is too vast a subject to dwell upon. Forcible movements are

rarely indicated. If pain occurs after manipulation and is of short

duration movements may be continued. If pain persists for lengthy

periods after manipulation rest is indicated. If the increased range of

movement is maintained after manipulation further movement can be
safely prescribed. If in spite of mo\'ements, even in the absence of

great pain, the range is continually diminishing, rest is indicated.
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Severe Dermatitis during Treatment with NovarsenobiUon.—
Leonard (British Med. Jour., Decemljer 13, 1919, p. 773) reports a case

which illustrates the risk attending the use of novarsenobilloi^. The
patient was a soldier, aged twenty-three years, suft'ering from secondary

syphilis. Three injections of 0.45 gram novarsenobillon and 1 gram
mercury were given intravenously at weekly intervals. No reaction

occurred until the fom-th week of treatment, when, two days after the

last injection, dermatitis and symptoms of toxemia developed. The
condition did not entirely clear up until about two months after onset.

The points of interest in this case are: (1) The occurrence of a severe der-

matitis and toxemia after the administration of only 1.9 gram of novar-

senobillon. (2) The high temperature recorded, 105° F. (3) The
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simultaneous occurrence of three distinct types of eruption: niaculo-

papular, scarlatiniforni and urticarial. (4) The marked general adenitis

at the onset, present Ijefore the lesions, other than the scalp, had l)ecome

pustular. (5) The negative Wassermann reaction of October cS; that

on July 24, before treatment commenced, being strongly positi\-e.

A C'inical Analysis of Influenza Cases.—I^.i-mgartex and Voss
(XcK' York Med. Jour., January 24, 1920, p. 146) give the following

conclusions regarding the recent (191S) pandemic of influenza. The
severe cases were complicated l)y pneumonia, usually bronchopneu-

monia. They did not find the influenza organism in the l)lood or sputum
in most of the cases (over 100) examined. ?vIost of the severe cases,

complicated with pneumonia, showed a distreptococcus in the sputum
resembling the Streptococcus hemolyticus. They believe that the

pneumonia was due to an infection with a secondary organism, such as

the streptococcus or staphylococcus, the infection with the former

type of organism usually Ijeing fatal. A persistent temperature of

105° F. or over was usually a bad prognostic indication. The white

blood cell and differential counts were the best prognostic signs. A
leukopenia and high polynuclear count usually meant a bad prognosis.

The three principal causes of death were (a) cardiac failure; (6) acute

pulmonary edema; (c) hemolysis. The autopsy findings shov/ed evi-

dences of general infection, with parencliymatous degeneration of the

viscera and infarcts in the spleen and other viscera.

A New Germicide for Use in the Genito-urinary Tract"-"Mercuro-

chrome-220."—Young, White and Swartz (Jour. Am. Mccl. Assu.,

1919, Ixxiii, 1487) give a preliminary report of experiments and clinical

studies with mercurochrome-220 in genito-urinary infections. They
conclude that: (1) Mercurochrome-220 is experimentally a drug of

great germicidal value, a solution of about 1 to 1000 killing Bacillus

coli and Staphylococcus aureus in urine in one minute. It has prac-

tically fifty times the germicidal strength of acriflavin in urine medium
for exposures of one hour. (2) In a strength of 1 per cent, the new drug

is tolerated by the human bladder for from one to three hours without

irritation. Injections of 1 per cent, solution into the renal pelvis are

likewise free from pain even when held in sifu. by plugging the catheter.

(3) That mercurochrome-220 has a remarkable germicidal value is

shown l)y the rapid sterilization accomplished in t> series of cases of

cystitis and pyelitis of long standing and refractory to other treatments.

The raj)idity with which a few cases of old, purulent cystitis disappeared

was surprising, becoming free of pus and bacteria in a few days. (4)

Studies of the comparative value of acrifiaNin and mercurochrome-220

in gonorrhea are not yet complete, but it has been demonstrated that

with both drugs methods of great value in the treatment ol' the di.sease

have been produced. (5) Mercur()chrome-220 has proved to be emi-

nently satisfactory in the treatment of chancroids and as a dressing for

buboes after incision. Other drugs developed along the same lines

have been produced and arc being experimented with by them.
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The Specific Treatment of Hay Fever.—Ri cke.mann (Boston Med.
and Surg. Jour., 1920, clxxvii, 295J says that the results of treating

91 cases of fall (rag-weed) hay fever was as follows: Nearly 9 per

cent, of patients were entirely freed from their symptoms; ()2 per cent,

were moderately relieved. Of the remaining 28 per cent., about
one-third showed no relief at all. The best results were apparently
obtained with a moderate amount of specific treatment, since in these

cases even after considerable preparation the tolerance for rag-weed
pollen extract still remains at a very low level. Systemic reactions

occurred after 2 per cent, of individual mjections and were not always

due to an overdose. The author believes that in view of the fact that

so few of the postidates of experimental anaphylaxis hold good of hay
fe\er, it is probable that hay fe\'er depends on a mechanism which is

not anaphylactic but which is perhaps closely associated with that of

drua' idiosN'ncrasies.

Acidosis in Nephritis.—Chace and Myers iJuur. Am. Med. Assn.,

1920, Ixxiv, 641) state that the subject of acidosis in nephritis is one
of such practical importance that it deserves emphasis from the clinical

point of view. They cite observations on acidosis in nephritis in 20
fatal cases, all showing marked nitrogen retention. They found in

all a severe acidosis, sufficient in many instances to he the actual cause

of death. The part played by acidosis in clinical symptoms of so-called

uremia is difficult to tell. Patients with pronounced acidosis present

a somewhat different cUnical picture from that of uremia. They
were able to obtain quite definite clinical results by infusions of sodium
bicarbonate solutions. They advocate the determination of the degree

of acidosis by the determination of the carljon dioxide combining
power of the blood plasma by the ^'an Slyke method, which method,
furthermore, should control the administration of the alkali. They
found that in certain cases of acute nephritis and acute exacerbation

of chronic nephritis the distress was apparently due to the acidosis,

since the judicious use of sodium bicarbonate resulted in general clini-

cal improvement. With the rise in the carbon-dioxide-combining

poAver of the blood the dyspnea and hyperpnea disappeared.

Sodium Chloride Diuresis.—Folag {Schweiz. med. Wchnschr., 1920,

i, 29) calls attention to the fact that sodiiun chloride has long been

known as a powerful diuretic, and he has used it for this purpose as a

last resort in advanced nepliritis. He confines its use practically to

desperate cases. He gives a few cases showing striking benefit follow-

ing a period of considerable times on a salt-free diet. He believes that

when no benefit has been realized from the salt-free diet, giving a single

large amount of salt during one day or tlu-ee days during the week,

may induce such a diuresis that considerable clinical unprovement
results. He states that we have no means of knowing at present

which cases will respond favorably to this plan of treatment and which
will be aggravated by it. Its use is comparable to the ingestion of

large amounts of water used as a diuretic in kidney insufficiency.
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The Deleterious Effect of the Alkalinization of Infants' Food.—Hess

and Unger {Jour. Am. Med. Assn., November 1, 1919) call attention

to the fact that little attention is paid to the reaction of the milk prep-

arations fed to babies. Their attention was attracted to this question

by their experience that milk formulas containing malt soup had an

unusual tendency to bring about scurvy in infants unless an antiscor-

butic such as orange-juice or canned tomato was added to the dietary.

They think that the undesirable effect is brought a))out by one or more

of the following conditions: that the formulas contain an amount of

milk insufficient to protect fully; that the preparation is boiled as well

as frequently prepared from pasteurized milk; that there is a period of

incubation l)etween the initial pasteurization and the boiling of the

milk and fiour; that an alkali is c.intained in the malt soup; and that a

considerable amount of carbohydrate in the form of flour and of malt

sugar is added to the food. They point out also that it is by no means

immaterial whether the food is rendered more or less alkaline. It is

impossible to say what effect an addition of alkali has on protein and

other caloric food factors at the present state of knowledge. This

alteration surely has a decided effect on the vitamins. They have

shown in a previous article that orange-juice, the prototype of anti-

scorbutics is essentially damaged within twenty-four hours by being

rendered twentieth normal alkaline to phenolphthalein. It was found

that orange-juice of this faintly alkaline reaction had lost its powder tx3

protect guinea-pigs against scurvy. The antiscorbutic vitamin is

peculiarly sensitive to alkalinization. This vitamin seems to be more

sensitive to various physical and chemical influences than either the

water-soluble or the fat-soluble vitamin. There is at present some differ-

ence of opinion as to the vulnerability of the water-soluble vitamin to

the application of heat in an alkaline medium. The results of the authors

have an application far wider than their application to malt soup.

Investigation showed that alkaline potassium salt was added to the

greater number of our proprietary foods for infants. There are two

reasons for this, namely : it renders the food less subject to acid fennen-

tation, and because the addition of potassium counterbalances the rela-

tive poverty of this salt in cow's milk. It is added in from 2 to 2.5 per

cent, in the form of the bicarbonate of potassuun. They suggest that

the citrate of potassium could be substituted in these foods without

giving rise to this danger of scurvy as is the case of the alkaline salts,

except where the addition of the alkaline salt must be used in order

to change the reaction from acid. They say that cod-liver oil is rich in

the fat-soluble vitamin, and that it is almost a specific in the treatment

of rickets.
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Diabetes in Infancy and Childhood.—Abt {KndocrinoUxjy, July-

September, 1919) says that diabetes in ehildren is infrequent as com-
pared to diabetes in adult life. In the first fifteen years of life boys are

more frequently affected, and both sexes show an equal frequency from
five to ten }'ears. Heredity has an influence but the author found such
only occasionally. Trauma plays a part in causing diabetes. There is no
clinical or pathological basis for the assumption that infectious diseases

are a cause. No cases have been reported in the literature in which
a relationship exists between lesions of the hypophysis and diabetes in

children. Lipemia occurs frequently in diabetes. The symptoms are

almost identical with those in adults such as loss in weight and strength,

fatigue upon slight exertion, increased appetite, polydipsia and poly-

uria. Enuresis frequently occurs. Urticaria, pruritus, and eczema occur

as well as furunculosis. The teeth decay early and stomatitis is not
uncommon. Edema of the face and ankles have been seen in advanced
cases. Headache, backache and radiating pains in the extremities are

sometimes seen. Particularly characteristic are the pains in the calf

muscles. The urine contains sugar, and at times acetone and diacetic

acid and not infrequently albumin and casts. It may be either mild or

severe and sometimes the transition from the mild to the severe form
occurs more rapidly than in adults. Some children seem to improve
after the sugar tolerance is established and urinary sugar kept low.

The sugar returns on the slightest provocation such as disappointment
from a bad school report and also following coryza, parotitis, pharyn-
gitis and diarrhea. Usually the sugar tolerance can be restored, but
succeeding recrudescences tend to reduce the level of the tolerance.

Psycohpathic Clinic of the Children's Court of the City of New York.—
Montague {Mental Hygiene, October, 1919) has studied 268 cases of

recidivists with the result that she found that 82.9 per cent, with one

previous court record were mental deviates and 24.5 per cent, of this

number were feeble-minded. Of those with three or more court records

90.9 per cent, were mental de\iates and 48.5 per cent, of this group were
feeble-minded. In addition to the fact that mental deviation is such

a high percentage, it is recognized that many criminal careers are due to

repeated exposure of these individuals to unfavorable environment.

Among the cases brought up to the clinic this stood out prominently.

Of the cases studied 170, or 6.3.4 per cent., were found to have unfa\or-

able environment.

The Role of the Pineal in Pediatrics.—Gordon (Endocrinology,

October-December, 1919) says that it is generally accepted that the

greatest postnatal development in the pineal gland is in the first few
years of life, and that it is at all functionally active, it is at this period.

Some believe that the pineal produces a secretion wliich inhibits the

growth of the body and restrains mental and sexual development from
exceeding the rate accepted as normal for pre-adult life. Tliis inference

arises from the occurrence of the sexual and physical precocity accom-
panying the invasion of the pineal gland, and that the resulting meta-
bolic and neurological disturbances occur from lack of pineal secretion.

Others claim that the symptoms of sexual and physical precocity are

due to hyperpinealism instead of to a diminished secretion. It is
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exceedingly difficult to arnve iit any conclusive f)pinion as to the func-

tion of the pineal gland. There has heen nothing substantial brought
forwartl to show that it possesses a function and no experimental

studies ai'e so complete as to allow comparison with the ver\' striking

syndrome seen clinically.

Early Synostosis of the Epiphysis with Dwarfism in Pubertas Precox.—Krabbp: {Eiidocrinologi/, October-December, 1919) reports a case of

a girl, aged thirteen and a half years. Bleeding from the vagina began
when she was only a few months old, and has recurred regularly every
foiu" weeks since that time. The Ijreasts were always prominent, but it

was noted that they were most prominent from her sixth to her seventh
years. After that time there was a diminution in size, and now they
have the appearance of the breasts of a middle-aged virgin. For two
or tliree years a growth of hair in the axilla and over the pubis was
noticed. Her hips and thighs have always been large. She grew
rapidly in height until she was seven years of age. Since that time
growth has stopped. The lower limbs are strikingly short in relation

to the trunk. Roentgen-ray showed a normal sella turcica. All of the

epiphyseal fissures of the lower and upper limbs were completely

grown together. The girl has a childish face and has given no evidence

of any sexual knowledge in spite of the marked development of men-
strual function and external evidences of sexual matm'ity. For this

reason no intravaginal examination were made, so that the reporter

was unable to eliminate the possibility of an ovarian abnormality being

the cause of the condition. This tj^e of dwarfism is in characteristic

contrast to that which is found in thyroid and pituitary diseases. In

these the epiphyseal fissm-es remain barely open, but for an abnormally
lonti time.

Bone Deformities of Renal Dwarfism.—Barber (Lancet) says that

in the last few years a mmd)er of cases of interstitial neplu*itis in chil-

dren associated with stunted growth have been recorded, some of them
with infantilism in all of its characteristics, others with merely a marked
degree of dwarfism. It is not easy to select a name for this condition,

but as the kidney disease not infrequently has a very insidious onset,

and many of the cases seek advice for the first time because of retard-

ation of development, or for bone deformity, some name such as renal

dwarfism may be used. Out of S cases 5 have shown bone deformity,

l>ut this does not enable one to discuss the percentage, because 4 of

these 5 first sought ad\'ice for genu valgum. The signs and symptoms
are more or k'ss latent, and there may be cases of interstitial nephritis,

which are never diagnosed at all. The deformities appear to develop

about the time of puberty. The genu valgimi appears to develop

comparatively ciuickly, straight legs becoming markedly deformed in

a few weeks. In type the changes seem to be very similar to those of

ri(;kets, the wrists and knee-joints being most noticeably affected, l)ut

sonu> swelling is often palpable at the junctions of the ribs and costal

cartilages. Roentgenologically the most marked changes are seen at

the wrists and the knee-joints, there being an increase in size of the pro-

liferation zones, and the normal translucent line is greatly increased in

breadth. There is not only enlargement, but also great irregularity and
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want of definition clue to irregular calcification. In this article there are
reported 3 cases which show these signs and symptoms. One of these

cases has since died as a result of uremia. Postmortem the kidneys
were foimd to l^e very small and fibrotic. Microscopically there was a

very marked interstitial nephritis.

GYNECOLOGY

UNDER THE CHARGE OF

JOHN G. CLARK, M.D.,

PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA,

AND

FRANK B. BLOCK, M.D.,

ASSISTANT INSTRUCTOR IN GYNECOLOGY, MEDICAL SCHOOL, UNIVERSITY
OF PENNSYLVANIA, PHILADELPHIA.

Effect of Radium on Cervical Cancer.—A very extensive study of the

histological changes in scjuamous-cell carcinoma of the cervix of the

uterus after radiation has been made by Alter {Jour. Med. Research,

1919, xl, 241 ) during the course of wliich he determined that the so-called
" squamous "-cell carcinoma of the cervix is a basal-cell growth, ha\'ing

three types: Solid, adenoid and cystic. The primary effect of the

rays of radium in the case of the basal-cell carcinoma of the cervix is

the destruction of the cells of the malignant parenchyma. The increase

of stroma is secondary, due to the disappearance of parenchyma, having
been formed mostly from wandering cells. Cell divisions, even if prob-

able, are not primarily important. In his long series of histological

investigations, invariably the chromatin substance of the parenchyma
cells displayed the greatest sensitiveness toward the rays of radium,

showing conspicuous features of destruction while the protoplasm of the

parenchyma cells showed marked but not such obvious changes.

Alter believes that the changes of the protoplasm and the nature of the

infiltration seem to suggest the different stages of deep-seated chemical

changes, due to the action of the rays of radium.

The Cystic Ovary.—A moderate acquaintance with the cystic o\ary,

gleaned through serious and earnest attention whenever the condition

was encountered during an abdominal section, has led Reder (Am.
Jour. Ohst., 1919, Ixxx, 719) during latter years into a different channel

of reasoning relative to the treatment of this condition, from which he

entertained during former years. The cystic ovary, which is being

considered in this article, is not the organ which has suffered from a

microbic invasion; but the organ which, through adverse influences,

resonably assumed to be mechanical in their nature has suffered changes

in its stroma and epithelial structure that have carried it beyond
recognized physiologic limits. F'urthermore, this argimient is confined

to ovaries belonging to unmarried women, ranging from fourteen to
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twfiity-five years, where tlie cystic degeneration was discovered during

an abdominal section performed for a lesion not in any way associated

with the ovary. In those instances in which resection of the ovary

was decided upon the guiding principles were the large number of

cysts present. An ovary which showed a moderate amount of cystic

degeneration was not resected; but a prolapse or faulty position of the

uterus was invarial)ly corrected, and the future fate of the ovary

trusted to the correction of the displaced uterus. When during an

abdominal operation an ovary is encountered which presents on its

surface froni five to eight cysts, varying in size from a pea to a small

hazel nut, the author believes the ovary is pathological and is a proper

one for resection. It is logical, he believes, to infer that in instances of

this kind, many more cysts are imbedded deeper dow^n and throughout

the glandular substance of the ovary, and that their presence creates

a pressure atrophy of the functional elements with the concomitant

inhibitive efficiency of the organ. Simply puncturing these cysts and

evacuating the light, tliin serous fluid, which may, in some cases, be

brownish or blood-stained, is a procedure of little promise for an o\'ary

in which cystic degeneration has gone beyond the physiologic liniits.

Tliis procedure is not to be recommended for cysts projecting above the

surface of the ovary, as it carries with it no assurances of good. The
smaller cysts, grouped deeper in the glandular substance, where removal

during resection is not deemed advisable on account of the great sacri-

fice of healthy ovarian tissue, may be punctured because the cyst is

small, its walls delicate, and furthermore, because it is the only surgical

measure permissible. As a result of his investigation into this subject,

the author concludes that without an abnormal position of the uterus,

be it a retrodeviation or a descensus due to ligamentous relaxation,

there is seldom a prolapsus of the ovary ; without prolapsus of the ovary,

there is no abnormal hyperemia; and without an abnormal hyperemia,

cystic degeneration of the ovary is rare.

Treatment of Tubal Infection.—Having analyzed the case records of

1000 patients who were operated upon at the Cook County Hospital

for tubal infection, Woolston and White (Stirg. Clinics, Chicago,

December, 1919, p. 1495) state that the end-results are very discouraging

in those cases in which conservative surgery has been practised, since

many of the patients nuist return for further treatment. Of course it

is always desirable to attempt to save the ovaries especially in young
women, on account of the value of the internal secretion of the ovary,

but they do not think that it is advisable to preserve diseased ovaries

even in young women, as they are so liable to give trouble later. They
would divide the treatment of chronic i)elvic infections into the con-

servative and the radical, the choice of treatment depending upon the

social condition of the patient to a great extent. If a person is well to

do, rest in bed, good nursing and general hygienic measures will cure

many cases. These cases can well afford to risk a certain number of

acute exacerbations in the hope that spontaneous healing may occur

and operation be thus avoided. With the less fortunate patient who
cannot afford to be sick, because she is employed or because she nuist

go to a charity hospital where beds are limited, operation is indicated

sooner. Also, if a patient has a family of children or is beyond the
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climacteric she may submit to a radical operation; whereas a patient
who has no children but who is within the childbearing age and desires

motherhood can afford to take conservative measures over a longer
period of time, hoping that nature will heal the tul)es so that conception
may take place. If operation has been decided upon, which, of course,

is ne\'er during an acute attack, one should be sure to remove all the
pathological tissue, which is so often only partially removed. In the
gonorrheal form the infection is practically always in both tubes as

well as the jmrs intcrstitialis. This means a hysterectomy^ or an ampu-
tation of the uterus, which is sometimes called a Bell-Beuttner opera-

tion, as modified by Polak. In the streptococcic form of infection in

which the patient has survived the acute stage, but where symptoms
remain, operation is delayed as long as possible, as latent organisn^s are

sometimes aroused to activity by operative interference, and an appar-
ently simple case will die of streptococcic peritonitis. In the high

amputation operation, menstruation can be preser\ed and still the

pathology can be removed. In doing this operation, one might ask
why we should preserve the menstrual function. Although its preserva-

tion is considered purely sentimental by some, it seems worth while in

those cases where it can safely be done. We must, however, remove
all patholog}^ irrespective of age or other conditions.

Lethal Dose of Roentgen Rays in Cancer.—Within the last few
years, and especially since the introduction of the Coolidge tube, much
has been accomplished in the establishment of suitable dosage for the

therapy of superficial and benign skin lesions with the roentgen ray.

The lethal dose for cancer cells, however, has not been accurately

determined for filtered rays of short wave length such as are now used
for deep therapy. For this reason some experimental work that has been
performed by Wood and Prime {Jour. Am. Med. .4,v.svz., 1920, Ixxiv,

308) under the George Crocker Special Research Fund, is timel.>- and of

definite practical value. They found that approximately four erythema
doses of roentgen ray, given continuously and filtered through 3 mm.
of aluminum, are required to kill mouse carcinoma, and five to kill

mouse sarcoma exposed in vitro; but occasionally some cells may escape

the eft'ects of even six doses. Approximately^ six erythema doses of

roentgen ray are required to kill sarcoma cells in vivo, as compared to

five required to kill the same cells in vitro; and approximately six ery-

thema doses are required to kill carcinoma cells in vivo as compared to

four to kill the same cells in vitro. The in vitro outgrowth from sarcoma
tissue after four erythema doses of roentgen ray, still produced tumors
when inoculated into mice and therefore the amount of in vitro growth
is no indication whether the tumor cell is or is not capable of proHferat-

ing in the animal body. The growth observed after lethal doses is

evidently due to the slow action of the rays, which permits cells poten-

tially dead to wander out into the medium and to complete a division

process before their growth momentum is finally checked. It is

important to remember that absence of mitotic figm-es after roentgen-

ray treatnient is not an indication of lack of ability of the cells to grow
in the animal body. The practical conclusion which may be drawn
from these observations is that the amount of roentgen ray necessary

to kill all the cells of a rapidly growing, very cellular and highly nialig-
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nant sarcoma or carcinoma in man is between five and se\'en erythema
doses of filtered roentgen ray when the tumor is on the surface of the

l)ody. Every centimeter of tissue that covers the tumor makes an
atkhtional amount of roentgen ray necessary. For example, when
slices of fibroid tumor are used as absorptive material the gah'anometer
deflections show that at a depth of 2 cm. 19 per cent, more roentgen ray

is required; at 5 cm. depth, 47 per cent, more; at 10 cm. depth, 65 per

cent. more. While many tumor cells may possibly be slowed in their

progress and mitotic forms killed at such depths, it is doubtful whether
all can be destroyed. The basal-cell tumors and the lymphosarcomata
are, as is well known, much more susceptible to radiation. Small,

superficial, metastatic carcinomata are also, in some instances, more
susceptible than is the primary tumor.
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Keratitis Profunda or Disciformis.

—

Vekhoeff {Arch. Ophfhal.,

Septcml)er, 1919, p. 449), in reporting an instance of this affection with
microscopic examination, concludes that disciform keratitis may be
produced by a variety of causes, and from an etiological standpoint
is therefore not an entity. Certain cases are of the same natvu'e as

keratitis profunda. The corneal changes in the latter afi'ection are due
to the action of diffusil)le toxic sid)stances arising near the anterior

surface. The changes consist in alteration of the epithelium, destruc-

tion of the corneal corpuscles and injury to the stroma in the anterior

layers of the cornea, and proliferation of the corneal corpuscle b(>hind

and around the injured area. In addition, there is injury to, or destruc-

tion of the endothelium, and in severe cases, deposition of fibrin and
leukocytes on Descemet's membrane, behind the aftected area. Leuko-
cytic infiltration of the corneal stroma is cons])icuously absent. The
microscopic findings in the case reported strongly indicate a neuropathic
origin for keratitis profinula.

Loss of Vision of One Eye Without Appreciable Organic Lesions
Consecutive to a Shell Wound of the Other Eye.

—

Lafkhsonnk {Arch,
(rophldl.., WW i, {'hV.)} n'i)()rts the case of a soldier, aged forty-five years,

who was wounded by a shell in the left eye with consecutive cataract

and lo.ss of vision of this eye. Subsequently the right eye de\eloped
marked functional disturbances, not due to .sympathetic ophthalmia.
Complete blindness supervened. Two years later, no lesion of the fun-
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(Ills could he (Icinonstnited; the pupil reacted nonually; there is present

depression of the visual line aceompanied hy inunohility of c<)nver<i;enee

of both eyes. Morax and Souques also examined the ease: they ajjreed

in the diagnosis of blindness without appreciable orjijanic lesion. The
question of simulation was considered; but the patient inider strict

surveillance at the Hotel-Dieu for eighteen days, constantly maintained
the eye in the position noted. In spite of some doubt, the reporter

recommended full pension for complete blindness of both eyes.

Gunn's Syndrome: Associated Movements of the Upper Lid with

those of the Jaw.—Amat {Ainial. r/'or»/., September, 19H), p. 51)^)

concludes that the syndrome is suggested physiologically in some
healthy persons who open their mouths simultaneously with their eyes.

Normally the superior branch of the motor oculi contains fillers derived

from the motor portion of the trigeminus, indicating a functional

synergy. In animals which keep the palpebral commissure open while

eating, there must be anastomoses to assure such synergy. Although

the functions of these fibers in man are unimportant or rudimentary,

it may happen that in ptosis of the lids, their power de\elops and even

surpasses the normal limits, constituting an additional function rather

than a synergy. The junction of these fibers from the fifth ner^e with

the third must take place at the pei'iphery ; there must also be peripheral

liason between the fifth and seventh, third and fourth, third and sixth

cranial nerves and between the latter and the sympathetic. The
superior branch of the motor oculi frequently receives, in the orbit, a

filament from the ophthalmic nerve or its nasal branch; although this

may contain, as is prol)able, no motor fibers, it strongly suggests the

possibility of other anastomoses, motor in this case, between the trige-

minal and third nerves. The above hypothesis explains (1) cases in

which the syndrome is present without ptosis, both congenital and
acquired; (2) its coincidence with palsies of the le\ator whether of

cortical, subcortical, nuclear or funicular origin (the third nerve contains

no filaments from the motor portion of the trigeminal which reach it in

the orbit or its neighborhood); (3) the cure sometimes is obtained by
training isolated movements of the lids by the will and tlnis frees the

connection which imitt^s the movements of the latter to those of masti-

cation.

Traumatic Cataract after War Injuries.—Poulard [Annal. crocul.,

October, 1919, p. 621) reports 55 cases all submitted to late operations.

Thirty-eight followed wounds of the eye, the remainder contusions;

the results were least favorable in the first class. In 4 cases the vision

was nil or nearly so; in 13 from -g^ to o^o ; in 13 from jV to i; in 24

from ^ to 1. Their unsatisfactory results as regards visual acuity

were dependent upon lesions of the fundus.

Papillary Stasis and Dilatation of the Ventricles in Cerebral Tumor.—
Papillary stasis nuiy be caused by lesions of very di\'erse natures and

seat, but whatever the lesion, the stasis is always the result of intra-

cranial hypertension, of wliich in fact, it is tlie capital symptom. Based

upon anatomo-clinical studies of 27 cases, for the most part unpublished,

BoLLACK {Paris Thesis, 1919, Arch, d'ophial., September-October,
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1!)19, p. 701) has shown the constant occurrence of dihitation of the

third ventricle in papillary stasis. Tumors of the posterior region are

almost constantly accompanied by dilatation of the ventricles, either

localized in the third or present in all. In tumors of the convexity, the

dilatation is not constantly pi-esent; when it is, it is localized in the

third ventricle. The latter, accordingly, appears to play an important

role in the apparition of papillary stasis; distention of one or both lateral

ventricles is only accompanied by papillary stasis when the third ven-

tricle is also dilated. Dilatation of the lateral ventricles takes place

through the foramina of Munro. Dilatation of the ventricles in the

course of cerebral tumors is consequent upon perturbations in the

secretion, absorption and especially drainage of the cephalorachidian

fluid from the ventricular cavities to the subarachnoid space; hyper-

tension, then dilatation of the ventricles. Papillary stasis is well-nigh

constant in ependymititis and serous meningitis, so-called internal

hydrocephalus; in these cases there is also ventricular distention.

On the other hand in affections which but rarely cause distention, such

as cranial traumatisms, tuberculous, syphilitic or cerebrospinal menin-

gitis, papillary stasis is inconstant. Certain other systems found in

cerebral tumors bespeak the occurrence of hypertension of the ventri-

cular fluid and the distention v hich results therefrom, such as hypo-

physeal syndromes and alterations of the sella turcica as shown by
radiography; moreover, it is sometimes possible to discover differences

of tension between the ventricular and cephalorachidian fluids. The
writer has attempted to supplement his researches by experiments on

monkeys, but he was unable to provoke either papillary stasis or

ventricular hydrocephalus. He concludes that dilatation of the

ventricles explains the pathogenesis of papillary stasis either indirectly

or by the direct action of the ventricular hypertension upon the cliiasm.

This hj'pothesis, based upon the intimate embryological, anatomical

and histological connections between the third ventricle and the chiasm,

seems, moreover, justified by the presence, in papillary stasis, with

ventricular dilatation of microscopic lesions in the chiasm.

Ocular Functions of Aviators.—^Wilmer (Arch. Ophthal., September,

1919, p. 43!)) in a paper upon this subject, insists upon the necessity of

absolute normality of the eyes. Affections of only passing inconven-

ience on the ground, such as scintillating scotoma, muscle volitantes,

photophobia, heterophoria and for the night flier poor dark-adaptation,

are serious in the air. A successful combat pilot, with trained air

vision who loses one eye, may be returned to flying status, but only

when confidence is unimpaired and there is eagerness to get back.

Regular (\ve reexaminations should be made every two months at least.

The simple visual reaction time is of great value if associated with cool

determination and caution.

Primary Sarcoma of the Iris.—Primary sarcoma of the iris is an

exceedingly rare growth. DeWecker, with his large experience, states

that he never saw a case. Fuchs in an analysis of 259 cases of sarcoma

of the uveal tract found but 16 which began in the iris. Lawford and

Collins note but one primary growth of the iris in 108 cases of uveal

sarcomata. Fagk [Arch, d'ophtal., xxxvi, 078) reports a case of leuko-
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sarcoma, a tumor even rarer than melanotic sarcoma, so that Lagrange
was able to find but 8 cases in the entire literature of ophthalmology.
The case reported by the author is further remarkable for rapidity of

growth; in less than a year a glaucomatous attack was set up and
enucleation was necessary. Generally, sarcomata of the iris develop

slowly; periods of from twelve to twenty-five years have been reported.

Simple excision of the tumor has given satisfactory results in some cases,

but this method is uncertain. Enucleation is generally to be preferred,

and in all cases in which glaucomatous attack has supervened, or there

is rapid growth, or the surrounding parts invaded.

School Myopia and Emmetropization.

—

Dingo (Amsicrdavi Thrsis,

Arch, d'ophtal., xxxvi, 700) remarks that the etiology of school myopia
has not yet been sufficiently cleared up, neither by the theory of accom-
modation nor by that of convergence. The writer has studied the

influence of the position of the pupil upon the configuration of the eye

when the upright attitude is maintained with the head and body inclined

forward; by means of comparative photographs the eye is pushed for-

ward to a considerable extent in the latter position, involving traction

of the globe upon the optic nerve, which will be followed by lengthening

of the anteroposterior diameter of the eyeball, which involves the

development of myopia.
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Studies on Endothelial Reactions: The Macrophages of the Loose

Connective Tissue.—Within the last twenty years, many studies of the

large phagocytic mononuclear wandering cells of the body have appeared

in the literature. Even more numerous have been the discussions of

intravitam stains and the methods and results of their use. A number
of workers have employed either the benzidine dyes in colloidal solution

or various finely divided inert substances in suspension in an attempt

to determine the origin of the large phagocytic mononuclear wandering

cells which appear mth some slight modifications of form in many
sites throughout the body. Recently, Foot {Jour. Med. Res., 1919, xl,

353) has brought forward an ingenious combination of the two types

of intravitpm stains, in an attempt to trace to its source the large

mononuclear wandering phagocytic cell of the loose connective tissues.

To test out the older work, in which it was claimed that the large

phagocytic mononuclears were of omental or of connective-tissue

origin, trypan blue was injected intraperitoneally. The administration

of lampblack intravenously was carried on at the same time, in order to

mark the cells should they prove to be of endothelial origin. The
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subcutaneous and intramuscular connective tissues were injected with

sterile agar, to serve as a foreign body around which the large mono-
nuclear wandering cells might congregate. A rabbit was saturated with

trypan Ijlue by the peritoneal route, injections of this dye given almost

daily, while at the same time an emulsion of 5 per cent, lampblack

and 1 per cent, gelatin in normal salt solution was given in small doses

into an ear vein. During the staining process, sterile agar was injected

daily under the skin of the back over a period of thirteen days, and a

series of intramuscular injections was likewise made. At the termi-

nation of the period noted, the lesions were recovered and fixed in

formalin, and blood smears were made and stained by Wright's method.

The gross appearance of the tissues at autopsy showed evidence of

thorough vital staining, the spleen, and rather remarkably, the lungs,

lieing described as of a sooty, brownish l)lue color. The blood smears

showed a normal cell count for the ra1)bit, and it is to be particularly

noted that of the cells listed as endothelial leukocytes, 70 per cent,

showed carbon granules. Rarely, these cells were loaded with carbon,

but usually there were only two or three granules. In regard to the

fate of the carbon, microscopical examination indicated that the endo-

thelium of capillaries, lymphatics and even medium-sized vessels had
taken up moderate amounts of the material. The omentum showed
extensive staining with trypan blue, making the endothelial cells

difficult to distinguish from the mesothelial cells; but there was more
carbon in the region of the \essels than elsewhere, and occasional

isolated mononuclears with carbon pigment were considered as endo-

thelial cells which had migrated with their load of carbon. The lungs,

spleen and li^•er were the organs in which the bulk of the lampblack

was taken up by the endothelial cells. The author notes that the

heavy toll on the circulating carbon granules by the endothelial cells

of the organs mentioned greatly decreases the supply available to

possible proliferating and vitally staining cells in the local reactions

about the injected agar. The reactions about the agar mass, as pre-

sented in the series of lesions at difi'erent time periods revealed a number
of inter(>sting points. These may be briefly summarized. After twenty-

four hours, the \'essels in the region of the agar, showed proliferation

and increase in the size of the lining cells, a number of which also con-

tained carbon granules. There were similar cells containing only carbon

granules, free in the tissues about these vessels. These became fewer

as the distance from the vessel was increased, and about 30 per cent,

of them showed granules of carbon. Clasmatocytes showing trypan

blue and carbon granules were scattered sparsely in the connective

tissues. As the lesions at increasing time periods were examined, it

was possible to trace the development of migratcMl mononuclears from

the bloodvessels through a stage exacty resembling the clasmatocytes

and finally to their clumping together as syncytia about the agar mass.

The percentage containing carbon continued as on the first day.

Mitoses in the clustered cells were noted, and as the syncytia developed,

the carbon granules became more scattered in the cytoplasm. A faint

trypan blue stain appeared in the syncytial cell groups, in the older

lesions. By the seventh day, the migration of endothelial cells had

ceased. In the intranuiscular injections, it was found that the small

gramilar mononuclear cell normally found in the stroma of nuiscle had

proliferated and had taken an intense trypan blue stain, as well as
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carbon gruniiles. As the vascular endotheliuni, with the exception of

that of the sinuses of the hver and spleen, did not take trypan blue

the author is at a loss to definitely identify this group of cells. As he

noted the same reaction in the endothelial cells in the region of the

panniculus carnosus in the subcutaneous series, he offers the suggestion

that muscular metabolism may be a factor. From the foregoing, Foot
concludes (1) that the macrophages of the connective-tissue spaces

are of endothelial origin, (2) they are not derived from the omentum
nor (3) from lymphocytes; and (4) that a few seem to be of doubtful

origin, notably the small granidar cells of the intermuscular connective

tissue.

Bacteriological Analysis of Fecal Flora in Children.—In support of

the clinical observation that the presence of a putrefactive flora is

associated with a certain syndrome, importance being given to the

recognition of various types of fecal flora, such knowledge assisting in

the dietary management of cases, Morris, Portkk and Meyer [Jour.

Infect. Difi., 1919, xxv, 349) present an extensive bacteriological analysis

of feces in normal and sick children. Details are gi\'en of the technic

of collection of material and methods of examination. Gelatin, Loeffler's

serum, cresol purple milk, lactose peptone bile, endos and various

other carbohydrate media were used, following a diiferential count of

organisms in direct smear stained by Gram's method. The differential

count alone, of liacteria in direct smear is considered of little value.

Three types of intestinal flora were delineated: fermentative or saccharo-

lytic, normal or facultative and putrefactive or proteolytic, each group

consisting of bacteria of rather distinctive characteristics. Cultural find-

ings in infant stools vary from those in adults. Interesting variations were

shown on different carbohydrate media in fermentation tuljes. Putre-

factive flora consisted principally or Bacillus coli, Gram positive spore

bearing rods and streptococci, with few aciduric organisms. In a fer-

mentation flora aciduric organisms predominated, very few Bacillus

coli being present. Transformation of fecal flora from putrefactive to

fermentation was shown by liberal carbohydrate feeding. Bacillus acido-

philus and Bacillus liifidus, being the organisms whose estal)lishment

in the intestinal tract, bringing about the change in stool. Feeding of

Bacillus acidophilus was also successfully undertaken to bring about

this change. In either case, usually by comliination of both methods,

the change in type of flora takes place in two to six weeks, and is per-

UTanent only when animal proteins are excluded from diet and rich

carbohydrate feedings are given. Maltose, lactose, and dextrose were

found to be the substances most suitable for control of proteolytic

organisms of the digestive tube.

Epidemic of Water-borne Dysentery.—An epidemic of bacillary dys-

entery, Flexner type, occurring among the inhabitants of Bertrichamp,

France, is reported by Stookey {Jour. Infect. Dis., 1919, xxv, 331),

in which the source of the infecting agent was found to be a latrine,

which drained downward to a point in the town water supply line,

about fifteen feet away, where there was found a broken joint. iVU

patients had practically identical symptoms and admitted having

drunk water from the public supply about two or three days before the

onset of their illness. Mortality in the epidemic was 33 per cent.
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Mortality Statistics of Wage Earners and their Families.—Di'Blin

and KoPF in a recent book published by the Metropohtan Life Insur-

ance Company, under tlie title " Mortality Statistics of Insured Wage
Earners and Their Families" touches a field which, up to this time, has

received too little attention from those interested in preventive medicine

and public health. Since 1900, there have been available the annual

mortality reports of the United States Census Bureau. These relate

to the general population. The volume just published by the insurance

company, however, relates to the mortality of its industrial policy-

holders. This means that the death-rates are those of wage-earners

and their families residing almost entirely in urban communities. No
such data are available from any other source. Since the compilation

is made along the same basic lines as those by the Census Bureau,

public health and social workers, sanitarians and others have now, for

the first time, an opportunity to compare health conditions in the gen-

eral population with those of the wage-earning group. Six years

(1911 to 1910 inclusive) are covered in this book. During that period,

there were more than 635,000 deaths, and about fifty million years of

life are represented. The significance of this is that with the immense

number of lives at risk, in almost all of the States of the Country and

the provinces of Canada, there is certainty that the figures are repre-

sentative figures. A large niunber of tables appear showing deaths and

death-rates by color, sex and age for all of the more important diseases

and conditions. Others show the trend of the mortality for each impor-

tant cause of death throughout the six-year period. It is shown that for

all age groups under twenty-five years, there is no marked divergence

in the mortality of wage earners and of the general population. After

age twenty-fi\(', the mortality of male wage earners is nuirkedly in

excess of that for males of corresponding ages of the general population.

With females, the experience is very similar, although the excesses in

the wage-earning groups do not begin to manifest themselves until the

age of thirty-five is reached. Various factors are responsible for the

higher death-rates of the industrial group. Among them, may be noted

the coin])aratively larger number engaged in arduous labor and hazard-

ous occupations, the care of larger families with smaller incomes,

together with lower standards of diet, housing, clothing and medical

service. Then too, there is the very important fact that the Industrial

policy holders constitute practically an urban grouj), whereas only
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one-h;ilf of the general population live in the eities. The death-rate of

the colored ])olicy holders is over y>0 per cent, in excess of the whites.

This condition obtains for both males and females. In some age groups

and for certain causes of death, the situation is even more unfavorable.

Thus, for tuberculosis of the lungs, colored males under age fifteen

showed death-rates about ten times as high as white males at the same
ages and, colored females, between eight and nine times as high as white

females. The more important diseases are discussed in special chapters.

Notable among these are tuberculosis, organic diseases of the heart,

pneumonia, Bright's disease, cancer and others. For each disease,

interesting and ^•aluable comparisons are made showing the differences

in the mortality experience of the general population and the wage
earners. Among the diseases in which a marked downward trend in

mortality was observed, are typhoid fever, scarlet fever, diphtheria

and tuberculosis. The mortality from diabetes showed a tendency to

increase. There were no important changes in the death-rate among
the industrial classes for cancer, organic heart diseases, cerebral hemor-

rhage, Bright's disease, causes incidental to pregnancy and childljirth,

suicides and accidental deaths. Qualified workers may obtain this

volume by writing to the Company.

Pollution of Certain Tidal Waters of New Jersey, New York, and

Delaware, with Special Reference to Bathing Beaches and Shell-fish

Bearing Areas.—Cumming's (Public Health Bulletin No. SO, U. S. Pul)lic

Health Service, August, 1919) studies cover a large amount of field

and laboratory work in some of the most populous and important

coastal areas in tlie United States. The chief points in his summary
are as follows: As a result of the laboratory examination and sanitary

surveys made by the service, it has been determined that the waters

in wliich these shellfish are grown are, with the exception of the small

areas described, free from pollution. However, almost all of the oysters

grown in these waters are removed to small creeks or rivers, where the

salinity of the water is less, for the purpose of " floating" or "freshening"

before shipment. The sanitary condition of such oysters depends upon
the condition of these creeks rather than that of the beds on which they

are grown, and some of these "drinking" places have been found to l)e

unsatisfactory. Throughout the State the New Jersey Department of

Health has been foimd to have been active in attempting to remedy
dangerous conditions wherever they exist, and it is believed that this

organization as at present constituted will do even more efficient work
in the future. In addition to the great value of the coastal waters of

New Jersey in connection with the shellfish industry, these waters are

of far greater value because of the number of sunniier resorts along the

whole shore from Sandy Hook to Cape May. The protection of these

waters from pollution and nuisance is therefore of the utmost impor-

tance to the State, and because shellfish are shipped from the State

throughout the country, and the resorts are visited annually by hundreds

of thousands of citizens of other States, the sanitary conditions of the

resorts and of the coastal waters is a matter of national moment. People

who go to such resorts are gradually being educated by the various

public health agencies as to the possible danger of contracting diseases

in insanitary surroundings, and are beginning to consider the health-
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i'uliu>ss of ii resort as an important factor in determining where they

shall spend their vacation. As a result the citizens of the resorts are

beginning to realize the monetary value of good sanitary measures, and
there seems to be a general appreciation of the necessity for maintaining

good sanitary conditions in the commimities along the coast. One
source of considerable danger exists nearly e^•ery\vhere along the inland

waterways in the vicinity of communities or cottages with sewerage

s\stems. Bulstrode and others have called attention to this danger in

England. It seems to be a common custom for cottagers, boarders, and
"trippers" to dig clams, for pleasure or profit, without reference to the

proximity of sewer outfalls. Indeed, such places often seem on account

of their convenient location to be favorite localities with such people.

This problem w tnild appear to be one for local sanitary police regulation,

although it is of general interest because of the fact that these people

come from all sections of the country. The use of large warning posters

such as are displayed near Atlantic City is to be commended.

Deer-fly Fever, or Pahvant Valley Plague. — Francis (Public

Health Reports, 1919, xxxiv, 2001) reports the occurrence in Utah of

a disease characterized by septic fever and enlargement of regional

lymph glands. The disease is p'^pularly believed to be due to the bite

of the deer-fl\-. Suitable animal experiments demonstrated that the

disease is due to B. tidarense, which has been found to l)e the cause of

a plague-like disease of rodents.

Pitfalls in Determining the Prophylactic or Curative Value of Bac-
terial Vaccines.—McCoy {Public Health Reports, 1919, xxxiv, 1193)

calls attention to the difficulties attending the determination of the

value of prophylactic agents in influenza. . The commonest error is

made by beginning the vaccinations after the disease has appeared in a

group of persons. Those who developed the disease prior to the vaccina-

tions are carried in the control group, while the \accinated are the rela-

tively immune part of the population, many of whom would not develop

the disease in any event. A second source of error lies in crediting to

the vaccinations the absence of the disease in a group all of whose
members have been vaccinated, while in reality the protection may be

due to quarantine or other circumstances. Finally, warning is given

of the danger of drawing conclusions from meager data. It is insisted

that only a portion of any group should be vaccinated, the remainder,

comparable as to age, sex and conditions of exposure, being regarded as

controls. It is pointed out that an efficient agent might fail because

time has not been allowed for the unmunity to develop.

Notice to Contributors.—All communications intended for insertion in the

Original Dei)artincnt of this Journal are received only with tlie disiincl under-

standing that Ihnj are contributed exclusively to this Journal.
Contributions from al)roud written in a foreign language, if on examination

they are found desirable for this Journal, will be translated at its expense.

A limited number of reprints in pamphlet form, if desired, will be furnished to

authors, providing the request for them be, uritten on the manuscript.

All communications should he addressed to

—

Dr. Geor(;k Morris Pikrsol, VMli Spruce St., Philadelphia, Pa., U. S..\.



^'Mg'^^ TETA'NUS exnd
^rj^Kf-GREAT OUT-OF-DOORS

>a:.

Lilly's Tetanus

Antitoxin is Puri-

fied, Concentrated,

Potent and

Dependable.

jiOjUi*-:

/
1

li!lK\

THE PRIME
REQUISITE

for prevention or treatment of tetanus

prompt administration of efficient doses

IS

an

[irt

The out-of-doors season always brings .

increase of accidents in which the woun^
are likely to become contaminated with d
and possibly infected with tetanus bacilli.

In emergencies of this character have your
druggist supply you with

LILLY'S TETANUS ANTITOXIN
—purified—concentrated—potent

—dependable.

Supplied in convaiieni^ packages for immediate use



COMPLETE clinical

data in respect to

dosage, technic, etc. Im-
mediate deliveries to U. S.

Bureau of Standards for

measurement. Full par-

ticulars on request.

SALTS (Purit)^ as specified).

NEEDLES—Invaluable in cer-

tain malignant conditions).

UNIVERSAL APPLICATORS (Gold,

silver, etc. Shape tubular).

FLAT APPLICATORS (Size and

Radium content as desired).

EMANATION APPARATUS IN-

STALLATIONS.

The W. L. Cummings CheihiGal Co.
WORKS AXD LABORATORIES

LANSDOWNE
^M * ^ —

PHILADELPHIA

The Jefferson Medical College of Philadelphia

Ninety-sixth Annual Session begins September 22^ 1920,

and ends June Jf, 1921

Founded 1825. A Chartered University Since 1838. One of the

oldest and most successful medical schools in America. Grad-
uates number 13,824; over 5000 of whom are active in medical

work in every State,, and many foreign countries.

Admission : Not less than two College years leading to a degree in

science or art, including specified and language courses.

Facilities: Well equipped laboratories; separate Anatomical Insti-

tute, teaching museums, free libraries, unusual and superior

clinical opportunities in the Jefferson Hospital, Jefferson

Maternity, and Department for Diseases of the Chest, all

owned and controlled by the College, together with instruction

privileges in six other Hospitals.

Faculty: Eminent medical men of national reputation and unusual

teaching ability.

Abundant Opportunities for graduates to enter hospital service and
other medical fields.

Circular Announcements descriptive of the Courses

will he sent upon request.

ROSS V. PATTERSON, M.D., Dean



AMERICAN STANDARD
HAEMACYTOMETERS

WITH LEVY COUNTING CHAMBER
The Levy Counting Chamber was announced in November, 1916, patented January 31, 1917

(U. S. Patent No. 1,214,331) and was awarded the Edward Longstreth Medal of Merit
by the Franklin Institute, Philadelphia, December, 1917

No. 29984. American Standard Haemacytometer with Levy Counting Chamber with double Neubauer ruling

THE LEVY COUNTING CHAMBER was the first dependable Haemacytometer Counting
Chamber made in the U. S. and continues to be superior in several important characteristics

to any chamber yet made either in Europe or America.

It pro\-ides an increased \-isibiiity of ruling when the chamber is filled, uncciualled by any
ruling of European make, and a new method of construction of the parallel form of cell (first

suggested by Biirker) which entirely avoids the cemented cell of the Thoma or Blirker con-

struction with the attendant danger of separation from the slide.

The parallel or open form of chamber permits the filling of the ruled area on the cover-glass

by capillary attraction after the cover-glass is in position on the slide, and pro\'ides a more
uniform distribution of the corpuscles than is possible with the Thoma or circular form of count-

ing chamber which is entirely closed by the cover-glass.

The dimensions of the ruling and the depth of the cell are guaranteed to be within the toler-

ances established by the Bureau of Standards and, when so ordered, Counting Chambers are

furnished with Bureau of Standards certificate at an additional price.

29991. American Standard Haemacytometer, complete with Le^y Counting Chamber with
Xeubauer ruling, with two pipettes, in leather case $15.00

29983. American Standard Haemacytometer, as above, but with Levy Counting Chamber with
double Neubauer ruling $18.00

29990. Levy Counting Chamber, with single Neubauer ruling 7.00

29965. Levy Counting Chamber, with double Neubauer ruling 10.00

Copy of Supplement No. 53, "American Standard Haemacytometers " sent on request

Prices Subject to Change Without Notice

ARTHUR H. THOMAS COMPANY
WHOLESALE, RETAIL AND EXPORT MERCHANTS

LABORATORY APPARATUS AND REAGENTS
WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A.



VirginiaHot Springs

Open All the Year

Early summer days are especially mild
and invigorating at this great American
Spa. Its natural mineral springs,

coupled with the most modem equip-

ment for hydrotherapy, electrotherapy

and corrective exercises, are of re-

markable benefit to sufferers from
Gout, Rheumatism, and Nutritional

Disorders.

Located 2500 feet up in the Alle-

ghany Mountains, the Homestead
offers every facility for healthful sport

outdoors and quiet relaxation within.

The service and appointments are

above reproach, and the whole atmos-
phere is one of quiet, congenial cheer.

Illustrated Brochures on Request

THE HOMESTEAD
Christian S. Andersen

Residi-nt M:iiiiii;er
Hot Springs, Va.

oentgen Interpretation

For StudeMs and Practitio7iers

By GEO. W. HOLMES, M.D.
enlgenologisl to the Massachusetts General Hospital

and Instructor in Roentgenology, Harvard
Medical School

HOWARD E. RUGGLES, M.D.
entgenologist to the University of California Hospi-

tal and Clinical Professor of Roentgenology,
University of California Medical School

Octavo, 211 pages, with 181 engravings
Cloth, $2.75, net

VBOOK of practical aid to those in

search of a working knowledge of

entgen interpretation. The essentials

e presented in comprehensive form,

he illustrations have been chosen as

pes of lesions or as momentary phases

constantly changing and extremely

iriable processes.

LEA & FEBIGER
PHILADELPHIA NEW YORK

Highly

Nutritive

Borden's Malted Milk is a food-

drink that is nutritious and
palatable. It is made of rich,

clean milk—sustaining cereals

—

and enough mineral salts for

bodily nerve and tissue building.

These pure ingredients are processed

under a low enou;:;h temperature
which does not kill the malt ferments.

The action of these ferments upon
the casein of the milk converts the

proteins into partial peptones. The
most deUcate stomach can easily digest

and assimilate Borden's Malted Milk.

Unequalled as a tonic-food for con-

valescents, dyspeptics and aged people— Borden's Malted Milk supplies

complete nourishment with a mini-

mum strain on the gastro-intcstinal

tract.

Samples, analysis and literature on
request.

THE BORDEN COMPANY
Borden Building, 108 Hudson Street

New York

ALTEDMILIC

i

«i



Gastron
A new contribution to the organic extracts, which

are so serviceable in medicine. It is obtained by direct

extraction from the entire fresh stomach membrane,

inckiding both the peptic and pyloric, and contains in

solution the activated enzymes and all the principles,

organic and inorganic, of the glandular tissue.

Gastron is having wide clinical application and is

a success in practice. Put up in 6 oz. bottles only.

Fairchild Bros. & Foster
New York

Arsphenamine {Arsenobenzol
and

Neoarsphenamine

It has been the policy of our laboratories to keep the medical profession informed of the

result of research work in syphilis. We have recently established the fact by extensive investi-

gation on animals that ARSPHENAMINE IS I'l TIMES MORE STERILIZING for the trypan-

osome of horse syphilis ("la dourine") in white rats THAN NEOARSPHENAMINE.
These figures are in remarkable consonance with results of Castelli's work abroad on the

organisms of relapsing fever, hen spirillosis and experimental syphilis in the rabbit.

WE HAVE FURTHERMORE DETERMINED THAT ARSPHENAMINE IS 2} MORE
TOXIC IN THE WHITE RAT THAN NEOARSPHENAMINE. This gives neoarsphenamine

a better therapeutic index than arsphenamine.
It is necessary to confirm these results by systematic and prolonged investigations on syphilis

in man. For this purpose it is essential to compare the serological results in loo cases of second-

ary syphilis treated with arsphenamine alone with a similar number of cases treated with neo-

arsphenamine alone. These studies are under way and the results will be reported in due time.

On account of the fact that neoarsphenamine is better tolerated by patients than arsphena-

mine, we tentatively prefer it, but we employ more frequent injections (at least twice a week)

than has been the practice with arsphenamine.
Our recent make of neoarsphenamine is ideal in all respects.

DERMATOLOGICAL RESEARCH LABORATORIES
(Incorporated as an Institute for Medical Research)

1720-22 Lombard Street PHILADELPHIA



RADIUM
TUBULAR APPLICATORS-NEEDLE APPLICATORS—FLAT APPLICATORS

and APPLICATORS of SPECIAL DESIGN

COMPLETE INSTALLATIONS of EMANATION APPARATUS
Correspondence invited by our

Physical, Chemical and Medical Departments
Sold on Basis of U. S. Bureau of Standards

Certificate

THE RADIUM COMPANY OF COLORADO. INC.

Main Office and Reduction Works—DENVER. COLORADO, U. 5. A.

108 N. State Street. Chicago
BRANCH OFFICES

50 Union Smare, New York 55 Chancery Lane, London

Diarsenol Neodiarsenol
(Arsphenamine) (Neoarsphenamine)

Manufactured under license Federal Trade Commission
Washington

USED BY U. S. GOVERNMENT AND THOUSANDS

OF PHYSICIANS AND HOSPITALS THROUGHOUT
THE UNITED STATES

DIARSENOL COMPANY, INC.

BUFFALO BOSTON ATLANTA



STERILIZING CHAMEEB

ARNOLD STERILIZERS
Steam Sterilization at 100° C.

Patented Quick Steaming Base

ORIGINAL PATTERN (Illustrated)

THIS is a General Purpose Sterilizer

which maintains an unvarying temper-
ature of 100° C. in all parts of the steriliz-

ing chamber. It is inexpensive and has
proved satisfactory in hospitals, labora-
tories and among physicians.

Made of heavy tin with copper bottom and
entirely of copper.

There are two other patterns
—

"Side Door
Pattern" and "Boston Board of Health
Pattern."

LITERATURE SENT ON REQUEST

WiLMOT Castle Company
Manufacturers Sterilizing and Bacteriological Apparatus

1160 University Avenue ROCHESTER, N. Y.

Surgical, infectious, insane, epileptic and addict cases are not received

Cfje i^etitcal Sanitarium

Saratoga Springs
Regime for diabetes on AUen-JosIin lines.

Regime for disorders of the stomach and intestines. Special

attention to the treatment of Intestinal Stasis by
methods which restore muscular tone and action.

Regime for disorders of the liver and biliary tract.

Regime for rheumatism, neuritis, arthritis and other disorders

due to focal infection.

Regime for disorders of the cardio-vascular-renal system, in-

cluding hyper- and hypo-tension. Polygraph and
electro-cardiograph available.

Regime for convalescence and for the various types of anemia,
toxemia, neurasthenia, gout and obesity.

Strict individualization. Laboratory controL Constructive methods.
All meals privately served. Professional inquiries to

Herbert Edwin Baright, Medical Director, Saratoga Springs, N.Y.



A STANDARD

AMERICAN PRODUCT
(Free from A'cohol)

For Preparing

MALT SOUP
Of recognized value in the treatment of infants suffer-

ing from marasmus, atropliy and malnutrition.

Typical Malt Soup results are obtained by using BOR-
CHERDT'S MALT SOUP-EXTRACT, usual weight
increase, marked change in character of stools and
generally a satisfactory improvement.

BORCHERDT'S MALT SOUP-EXTRACT is com-
posed solely of Malt Extract and Potassium Carbonate
in their correct proportion, according to the original

Malt Soup Formula.

Samples and Literature on Request

BORCHERDT
219 N. Lincoln Street

EXTRACT CO.
Chicago, 111.

NOW ENTIRELY AMERICAN
MADE BY THE ORIGINAL PROCESSES

Sajodin Adalin
PALATABLE and EFFICIENT

lODIN MEDICATION
Especially for Prolonged Use as in

Arteriosclerosis

and when Iodides disajiree

THE SAFE :ind DEPENDABLE
HYPNOTIC and SEDATIVE

For Treatment of Common Forms of

Insomnia

and for Nervonsness

VERONAL and VERONAL SODIUM
The WelI-Kno>vn Hypnotics

Sold exclusively by

WINTHROP CHEMICAL COMPANY, Inc.
M^

189-191 FRANKLIN STREET NEW YORK, N. Y.



Made to

Easily Digest
Food Cells All Exploded

Puffed Wheat is whole wheat, better-
cooked than wheat ever was before.

The process was invented by Prof.
A. P. Anderson, formerly of Columbia
University. And it is this:

Whole grains are sealed in huge guns,
then revolved for an hour in 550 degrees
of heat. The trifle of moisture inside
each food cell is thus changed to steam.

Then the guns are shot and the steam
explodes. Over 100 million explosions
occur in each kernel—one for every food
cell.

The grains are puffed to bubbles,
eight times normal size. They become
flavory tidbits, thin and crisp and
flirnsy. And every granule is fitted to
easily digest.

So with all the Puffed Grains. All
are steam-exploded. All are delightful
foods. You find many conditions
where such foods are ideal for your
purpose.

TMQuaker Qals Q>mpAn^

Chicago

Puffed Wheat
Puffed Rice

Corn Puffs

Nurser Nipple
(pat. JULY 13, 1915)

FEEDS STEADILY—Because of its Pat-
ented Valve and Re-inforcing Rib Con-
struction, which prevent collapse of nipple,

the Faultless Nurser Nipple provides a
steady, uninterrupted flow of food. It feeds
Baby food, not air, and thus helps to pre-
vent wind colic and digestive upsets.

SOFT and SMOOTH—The soft.pliabletex-
ture of the Faultless Nurser Nipple, its smooth
surface and correct form have led to its being
widely known as "Next Best to Mother's
Breast."

EASILY STERILIZED—The tough rubber
of which the Faultless Nurser Nipple is made
is not harmed by repeated "boiling." Also,
nipple is readily turned inside out for thorough
cleansing. It is therefore easily kept in a
wholesome, sanitary condition. For conven-
ience and also as a practical hygienic measure,
we recommend sterilizing SIX Faultless
Nurser Nipples at one time (a day's supply)
so as to give Baby a clean, sterile nipple for

each feeding.

SEETHE
/REINFORCING
/ R!BS

NOTE THE
VALVE

IN9IDESECTI0H

FAULTLESS
;-lURSER NIPPLE
PAT JULY 13.1915

The Faultless " Wearever"
LineofRubber Goods con-
tains everything needed
for hospital, professional
and home use. Each ar-
ticle in it conforms to the
Faultless Standard of
complete satisfaction to
the user. // a cataloyue
of this line would be of
interest to you, we invite
your request for it.

The

Faultless Rubber

Company
560 Rubber Street

ASHLAND, OHIO



CONTENTS

ORIGINAL ARTICLES
Causes and Definition of Cancer 781

By Leo Loeb, M.D., 8t. Louis, Mo.
The Treatment of Thyroid and other Endocrin Disturbances as Viewed by

the Internist 800
By John A. J.uuty, M.D., Pittsburgh, Pa.

Human Arteriosclerosis: Some Remarks Concerning its Etiology and
Symptomatology 815

By George William Norkis, B.A., M.D., Assistant Professor of

Medicine in the University of Pennsylvania.

Arteriosclerosis in Wild Animals 821
By Herbert Fox, M.D., Director, I^aboratory of Comparative

Pathology, Philadelphia Zoological CJarden.

Two Cases of Fibrinous Bronchitis, with a Review of the Literature . 825
By I. Chandler Walker, M.D., Boston, Mass.

Curves of Sugar and Urea after Standard Protein Meals 833
By Aage Th. B. Jacobsen, M.D., and Harold Edwards, New York.

Treatment of Surgical Shock in the Zone of the Advance 843
By W. Richard Ohler, M.D., Formerly Major, M.C, Base Hospital

No. 7, Boston City Hospital. Boston, Mass.

Hyperglycemia in its Relation to Immunity 853
By G. L. RoHDENBURG, M.D., ^nd H. F. Pohlman, M.D., New York.

Observations on Some Tests of Physical Fitness 866
By Paul D. White, M.D., Massachusetts General Hospital, Boston,

'Mass.

Life-cycles of the Bacteria and Their Possible Relation to Pathology . . 874
By Ralph R. Mellon, M.Sc, M.D., Dr.P.H., Director of Labora-

tories, Hahnemann tlospital, Rochester, N. Y.

A Nephritic Diet Sheet 883
By Edmund F. Walsh, M.D., and James P. O'Hare, M.D., Boston,

Mass.

Antipneumococcus Serum (Kyes's) in the Treatment of Pneumonia . 885
By Alfred W. Gray, M.D., Major, M.C, U.S.A., Milwaukee,

Wisconsin.

Incidence, Associated Pathology and Clinical Diagnosis of Chronic
Pericardial Adhesions 891

By J. Curtis Lyter, M.D., Instructor in Clinical Medicine in the

St. Louis University School of Medicine, St. Louis, Missouri.

Effect of Therapeutic Doses of Mercury on the Kidneys and the Duration
of its Excretion 897

By L. (;. Beinhauer, M.D., Dermatological Laljoratory of the Uni-

versity of Michigan, Ann Arbor, Mich.

{Contenls continued on page 12)

6:

analysis
MOISTUUB 10.66
ASH 1.63
FAT 67
piioTEiN 69.95
STARCH 0.00
SUGAR 0.00
LEAVKNING ANU FLAV >IU Nf: . 1 7 ()9

Makes strictly

Non-Carbohydrate BREAD
and other palatable foods

Sent direct—month's supply, $4.85

Lister Bros., inc.

405 Lexington Avenue NEW YORK CITY



I/^L^^ m

Are You Applying
Physical Therapy
In Your Practice?

Physical Therapeutics, a few years ago, was used
by a comparatively few physicians to any appreci-
able extent, because only these few had investigated
thoroughly and studied the subject sufficiently to
be able to apply these means intelligently.

Physical Therapy is today established as an
important means to successful medical practice.

It has come into its own by the remarkable results

accomplished during and since the war, by the
U. S. Army Medical Department, also by the
British and French Armies. The value of physical
therapy is therefore no longer in doubt.

One of the first essentials for successful appli-

cation of physical therapy modalities is: Correctly
designed apparatus of a dependable quality that
inspires confidence.

Victor

Physical Therapy Apparatus
has served in the field of medical science for more
than twenty-five years. It embodies the skill and
experience of craftsmen who have been specializing

in the manufacture of electrical needs of the medical
profession these many years. Victor apparatus
therefore passed the experimental stage long ago

—

it is fully developed and being kept abreast of the

times.

Let us give you full particulars on equipment
suitable to your individual practice. We have a

number of clinical reprints that are of pertinent
interest—they will be mailed you upon request.

Victor
Electric Corporation

Maniiiai turns of
Roentgen and Physical Therapeutu

Apparatus

CHICAGO
Jackson Blvd. and Robey
Cambridge, Mass. New York

66 Broadway 131 E. 23d St.

Sales Offices and Service Stations

in all principal cities

Applying Slow Sinusoidal Current to extensor muscles
of leg, building up the atrophied muscles

U. S. General Hospital No. 28. Ft. Sheridan. III.

^ljtT^1^'TY1?fWTr?^r1rrff7T^7^?T^WTT:t7^ fnffr^:^



CONTENTS—(Con&iwerf)

REVIEWS.

The Medical Aspects of Mustard-gas Poisoning. By .41dred Scott
Warthin, Ph.D., M.D., and Carl Vernon Weller, M.S., M.D. . . 900

Facial Neuralgia and its Treatment. By J. Hutchinson, F.R.C.S. . . 901
Anaphylaxis and Anti-anaiAvlaxis. Bv A. Besredka 902
Syphilis. By Henry H. Hazen, A.B., Al.D 902
Diseases of the Ear, Nose and Throat. By Herbert Tilley .... 903
Anatomical Diagrams. For the Use of Art Students. By James M.

Dunlop, A.R.C.A 904
A Laboratory Outline of Embryology, with Special Reference to the Chick

and the'Pig. By Frank R. Lillie, and Carl R. Moore .... 904
Bacteriology in Abstract. By A. B. Wallgren, B.S., M.D 905
Diseases of Children. By James Burnet, M.D., M.R.C.P. (Edin.) . . 905
The After-treatment of Surgical Patients. By Willard Bartlett, A.M.,

M.D., F.A.C.S 906
Phj'sical Reconstruction and Orthopedics. By Harry E. Stewart, M.D. 907
Medical Chnics of North America 907
Surgical Chnics of Chicago 908

PEOeRESS OF MEDICAL SCIENCE

MEDICINE

UNDER THE CHARGE OF

W. S. THAYER, M.D., ROGER S. MORRIS, M.D.,

AND

THOMAS ORDWAY, M.D.

The Origin and Nature of Multiple Sclerosis 909
An Interesting Spinal Syndrome Following Gunshot Wounds .... 909
Renal Glycosuria 909
Exophthalmic Goitre, Basal Metabolism In 910
Entameba Histolj'tica, Report on the Treatment of; Infections . . . 910
Lumbar Puncture in Brain and Subdural Abscess 911
Spirillosis Following a Traumatic Hemothorax (Spirillose Pleurale au

Cours d'un Hemothorax Traumatique) 911
Neurological Complications of Typhus (Les Comphcations Nerveuses du

Typhus Fxantheniati(jue) 911
Occurrence, Course and Prevention of Chronic Manganese Poisoning . 912
Patches of Deep Pigmentation of the Oral Mucous Membrane not Con-

ne(;ted with Addison's Disease 912
Recent Additions to Our Knowledge of Tyi)hus: Acciuisitions Recentes

sur le Typhus Exanthematicjue 912

{Contents cunlinued (,n page 14)

PHILADELPHIA CLINICAL LABORATORY, inc.
E. 0. ST. JOHN, M.D., President

PROFESSIONAL BUILDING, 1833 CHESTNUT STREET, PHILADELPHIA

General Clinical, Bacteriological and Sanitary Analyses.
Autogenous vaccines, Wassermann reactions, Gonococci fixation, Standardization of disin-

I'ectants, Analyses of drinking water, milk and foods. Examination of blood including
chemical analysis. Histological examination of tissue.

Research work in biological chemistry and bacteriology.

Abstracts and translations from French, German, Italian and Spanish.
Reports of analysis given onlu to the physician in charge of Che case



Literature Upon Rec^aest

O/^E ST/LTiD/lRD OF
EXCELLE/^CE

ClAUSTRO-ThERMAL Catgut- sterilized after closure

of tubes at \bb°C. Tubed in toluol. Sterile

and bland. Not impregnated with any germicidal

substance. Boilable.

KALMERIDCATGUT, BOILABLE- Not onjy sterile, but. bein^

impregnated with potassium-mercuric-iodide, exerts a
local bactericidal action in tlie tissues.

KALMERID Catgut, NON-BOILABLE -An improved germicidal

suture superseding iodized catgut. Extra flexible.

217-221 Duffield Street-BRooKLY/^-ZTY-USA.

m SHERMAN'S
Bacterial Vaccines

To PROTECT YOUR PATIENTS against

Colds - Pneumonia - Influenza

Write for Literature

Detroit/jtck.
n/.s.A.



CONTENTS—(Continued)

SURGERY

UNDER THE CHARGE OF

T. TURNER THOMAS, M.D.

The Condition of the Appendix in Five Hundred Laparotomies on Patients

Presenting No Symptoms of Appendicitis 913
Penetrating Chest Wounds 913
The Technic of Gall-bladder and Common-duct Surgery 914
A Case of Sarcoma of Stomach 914
A Case of Strangidated Hernia with Volvulus 915
Radium in the Treatment of Tuberculous Adenitis 915
The Importance of the Spleen in Resistance to Infection 915

THERAPEUTICS

UNDER THE CHARGE OF

SAMUEL W. LAMBERT, M.D., and CHARLES C. LIEB, M.D.

Arterial Hypertension 916
The Role of Carbohydrates in the Treatment of Toxemia of Early Pi-eg-

nancy 917
Protein Diets and Undernutrition ir the Treatment of Diabetes . . 917
Treatment of Bronchial Asthma 917

{C-ntenls continued on page 16)

^Ico
Yox the Relief of Mn,Inflammation and Gn^estion

Uhe Safe, Effective Therapeutic A^ent

In Gout,'Rheuntatisnv,Arthritis,
Netualgia,Neuritis,Sciatica,Migraine,etc.

V'

C^^
DOES NOT IRRITATE THE KIDNEYS
DOES NOT DEPRESS THE HEART

WRITE FOR
LITERATURE As a preeautionaru measure,

specifu CINCHOPHEN CALCO,
uour guarantee ofpurify.

THE CALCO CHEMICAL CO.

l^C,/^ ^3^ LIBERTY STREET

V^%~W . . NEWYORK



Hay Fever Memoranda
Series II

Late Spring Type. Patients whose hay fever develops in the
latter part of May, or during June, should be tested with the
pollens of the chief grasses, such as orchard grass, timothy, red
top—and certain early flowering weeds.

Late Summer Type. Patients whose hay fever develops in

mid-August and continues until frost should be tested with the
pollens of such weeds as ragweed and goldenrod, the related

sunflower; also with the pollen of the one important late flower-

ing grass, viz., corn, if exposed to same.

Arlco-Pollen Extracts
For Cutaneous Tests and Treatment cover early and late

spring, also summer and autumn.

Literature and List of Pollens on Request

The Arlington Chemical Company
YONKERS, NEW YORK

The Radio Chemical Corporation
This Corporation has an ample supply of Radium salts of the highest
purity for use in surgery and gynecology.

Immediate deliveries are now available on the basis of U. S. Bureau
of Standards measurement.

We guarantee that the radiations of our Radium salts are due solely

to Radium element and its own decomposition products.

Our Medical Staff will give instruction in the physics and thera-

peutics of Radium.

"The National Radium Bank" has been instituted by us for the
sale or rental of Radium to qualified physicians and hospitals.

Special arrangements may be made for divided payment on purchases.

The Radio Chemical Corporation manufactures improved applicators,

screens and other special equipment made with alloys of our own
development, also apparatus for the purification and concentration of

Radium emanation.

Information on Request

56-58 Pine Street, New York Plants and Laboratories: Orange, N. J.

Telephone, John 3141 Mines: Colorado, Utah



CONTENTS—(Contimied)

PEDIATRICS

UNDER THE CHARGE OF

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D.

A Case of H^'persensitiveness to Cows' Milk 918

Dextrose Tolerance in Atrophic Infants 919

Mental Defectives in a Southern State 919

Control of Diphtheria by Cultures of the Noses and Throats of School

Children 920

Methods of Administering Saline and Other Solutions to Infants and

Children 920

Vomiting in Infants 923

GYNECOLOGY

UNDER THE CHARGE OF

JOHN G. CLARK, M.D., and FRANK B. BLOCK, M.D.

Conservative Myoma Operations 921

Radium Treatment of Cervical Cancer 923

Roentgen Treatment of Benign Bleeding 923

{Contents continued on page 18)

The Nicholson Princo Mercurial Folding

and Desk Sphygmomanometers
Both graduated to 300 mm., and easily adjusted

to zero reading

The Folding Instrument $30.00
Type "B"

The Desk Instrument $25.00
In White Enamel

Our booklet entitled " Blood Pressure " and a pam-
"•

phlet on " The Clinical Significance of Diastolic and

Pulse Pressure " by Percival Nicholson, M.D., will be

cheerfully mailed upon request

PRECISION THERMOMETER & INSTRUMENT CO. ''It^:^:^^^'"-



P SALICYLATES ^
CIFTY years of experimental work and
^ practical experience in the manufacture of

salicylic acid and salicylates are behind every

product in this group turned out by the Heyden
Chemical Works.

Our long experience alone would not compel

specification of these Heyden products on

prescriptions, but when this is coupled with

our elaborate checking system that guarantees

every product to be of U. S. P. strength and

purity or better, physicians are amply justified

in specifying "Heyden** on all prescriptions

for salicylates in the treatment of rheumatism,

colds and other conditions where the use of

salicylates is indicated.

THE HEYDEN CHEMICAL WORKS
Main Office, Research Laboratories and Works

GARFIELD, N. J.

New York Office : 135 William Street



^^UlSit^r^l^—^Uontinued)

PATHOLOGY AND BACTERIOLOGY

UNDER THE CHARGE OF

OSKAR KLOTZ, M.D., CM.

Non-Lactose Fermenting Organisms from the Feces of Influenza Patients 924
Hemolytic Streptococci in the Throat in Certain Acute Infectious Dis-

eases 924
Further Attempts to Reduce the Resistance of the Guinea-pig to Tuber-

culosis 925
A Strain of Connective Tissue Seven Years Old 925
Strejrtolysin Production in Carbohydrate Media 925
The Bacteriology of Chronic Empyema 926
Serum Reactions in Influenza 926

HYGIENE AND PUBLIC HEALTH

UNDER THE CHARGE OF

MILTON J. ROSENAU, M.D., and GEORGE W. McCOY, M.D.

Experiments on the Nasal Route of Infection in Poliomj'eiitis . . . 927
The Physical and Economic Benefits of Treatment for Hookworm Dis-

ease 928
The Chemotherapeutics of the Chaulmoogric Acid Series and Other

Fatty Acids in Leprosy and ^I'uberculosis 928
An Experimental Study of the Efficacy of Gauze Face Masks .... 929
Causes of Blindness 929
The Eye as a Portal of Infection in Respiratory Diseases 929
Studies on Preservatives of Biological Products 930
Immunization Against Typhus Fever 930

The Service of E. S. I. Co.
Twenty years in the manufacture
of electrically lighted surgical in-

struments, if it has not brought

perfection in instrument con-

struction, at least has kept the

ELECTRO SURGICAL INSTRU-
MENT COMPANY abreast of the

advances made by leading spe-

cialists of the medical and surgi-

cal profession.

So it is that instruments stamped
"E.S.I.Co." speak of the accom-
pHshments of the noted men
whose suggestions are embodied
in their construction and a ser-

vice of maintenance possible
only in instruments of our man-
ufacture.

Users of instruments stamped
"E.S.I.Co." are certain sharers
in this service.

Modern General Diagnostic Outfit

This outfit now weighs but 45 pounds, and measures

32 X 7.x IS inches, making it very convenient to carry.

All E. S. I. Co. instruments are warranted mechani-

cally and electrically perfect.

Illustrated and descriptive catalog sent on request.

Be sure of exact name.

Origination Begeli Initiation. Be Sure of Our Exact Name.

ELECTRO SURGICAL INSTRUMENT CO.
ROCHESTER, N. Y.



X
This

is the

First Thought
of an ever increasing number of physicians when prescribing for

NEURITISRHEUMATISM GOUT
LUMBAGO

NEURALGIA
SCIATICA

and generally for conditions manifested by

PAIN, INFLAMMATION and CONGESTION

Atophan, Made in U. S. A., is Available Everywhere Through the

Drug Trade, or direct from

SCHERING & GLATZ inc. - 150 Maiden Lane, NEW YORK

Low Alveolar CO2 Tension
Low Alkali Reserve
High Hydrogen-ion Acidity of Blood
High Hydrogen-ion Acidity of Urine
Acetone Bodies in the Urine
Air Hunger

CALL for ALKALI

Kalak Water Company
23 City HaU Place, New York

Supply this need and fortify

your other medication by
prescribing KALAK WATER
for your patient.

I tJ"AV^J"dVi



r

LJ i-

The Squibb Seal

A Trustworthy Guaranty

of Superior Quality

and Service

The Quality Mineral Oil

Specially Refined for Internal Use. Excels as a Regulator of the bowels.

Pure, Palatable, Efficacious, Safe. A Perfect Mechanical Lubricant.

Does Not Disturb Digestion if not taken within an hour before or after eat-

ing. Will not form a habit. When taken in proper dosage does not pro-

duce leakage. Differs essentially from all other American oils and is

superior to the Russian oils.

Is refmed under the control of E. R. SQUIBB & SONS and exclusively fo.

them by the Standard Oil Company of California, which has no connection

with any other Standard Oil Company.
It must be remembered that Liquid Petrolatum Squibb does not stand

in the same class with vegetable and animal oils. Unlike these, it is not

assimilated by the system, and, consequently, does not increase the body
heat, nor does it tend to produce adipose tissue in the body. Therefore it

can be taken as freely in hot weather as in cold, and by all persons, young
or old, including those who are stout or inclined to be stout.



n

THE

'o'^

AMERICAN JOURNAL

OF THE MEDICAL SCIENCES

JUNE, 1920

ORIGINAL ARTICLES.

CAUSES AND DEFINITION OF CANCER.

By Leo Loeb, M.D.,
ST. LOUIS, MO.

(From the Department of Comparative Pathology, Washington Universitj- Medical
School of Medicine, St. Louis, Mo.)

Ix the present article we wish to smnmarize as briefly as possible

our knowledge of the causes of cancer as far as our information in

this field pennits us to do so at present without exceeding the

range of probabilities. The following factors may enter as causes

of cancer:

(a) External stimulation of a mechanical or chemical nature.

(b) Internal chemical stimulation, especially through the action

of internal secretion.

(c) Heredity, which includes various not yet well-defined factors,

some of them probably identical with the other "causes."

(d) Embryonal character of tissue or disturbances of embryonal
development; this includes parthenogenetic de^'elopment of the

ovum.
(e) In an indirect way age may enter as a factor.

(/) Contact between normal and cancerous tissue.

(g) A possible efi^ect of microorganisms.

(a) External Stimulation. Observation of cancer in man has

abundantly proved the significance of long-continued irritation or

in some cases apparently even of a single trauma in the origin of
VOL. 1.59, NO. 6.—JUXE, 1920.
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cancer. The same factor may play a part in cancer of animals.

We have, for instance, shown that in this country the fa\orite

seat of cancer in cattle is the inner canthus of the eye, where foreign

bodies are liable to lodge and to cause irritation.

A number of investigators have attempted in a similar manner to

produce cancer experimentally. The earlier exj^eriments did not

succeed, probably because the irritation was not applied over a

sufficiently long period of time. (Hanau, Brosch.)

More recently similar attempts have been successful (Pierre

Marie, Raulot-Lapointe and Clunet, Fibiger, Yamagiwa and
Ichikawa). Through the application of roentgen rays two sar-

comata have been produced at the root of the tail of rats, and
carcinomata, some of which were metastasizing and transplantable,

have been produced in the stomach and tongue of rats and in the

stomach of mice after feeding with nematodes which settled in the

stratified epithelium and stimulated it. Through the feeding of

mechanically irritating material a cancer of the tongue has been

produced in a rat. Following the application of tar carcinomata

developed in the skin of the ear of rabbits. While those experi-

ments are essentially a confirmation of what observation has shown
to take place in nature, they are of the greatest significance, not

because they establish a hitherto unkno\Mi cause of cancer but

because they open up a new field for the experhnental analysis of the

conditions under which this cause acts and because they offer a

chance for its quantitative analysis.

In a tentative way we may draw certain conclusions on the basis

of these investigations.

1. There seems to exist a graded series of transitions from the

normal growth energy and cell motility to the increased growth

energy and motility of cancer. On the whole, the first stages seem
to be similar in different kinds of cancers (similarity in the first

stages of the ex-j^erimental cancer of stomach, tongue, skin).

2. The increase in growth energy and mobility and in the length of

time o^er which this increase persists after the stimulus has ceased

to act appears to be gradual. Various intermediate stages seem to

exist.

'A. It is probable that in the experimental cancers produced by
Yamagiwa and Ichikawa, and perhaps even in those of Fibiger the

last stage, which we find in many spontaneous cancers of the rat

and mouse and of man, had not yet been reached. Thus the experi-

mental cancers in the ear of rabbits retrogress in a much greater

proportion of cases than do spontaneous cancers. The most virulent

case of cancer in the stomach of mice died out after a few transi)lan-

tations.

Transplantability as such is not necessarily a characteristic of

cancerous tissue. Many spontaneous cancers cannot be trans-

planted successfully. And, on the other hand, we did accomplish
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a serial transplantation of a benign tumor in a rat. It likewise

died out after a few transplantations. Even nonnal tissue can be

transplanted repeatedly. But each kind of tissue maintains, on the

whole, the growth energy characteristic of it, and this is one of the

essential distinguishing features between cancer, benign tumor and

normal tissue. Besides cancer tissue, proliferating very actively,

may escape the action of homoiotoxins much more effectively than

nonnal tissue. Whether the early dying out of Fibiger's tumor was
due to accident or to a gradual weakening of the growth energy or

to a combination of both these factors, cannot be stated by us with

certainty. It is probable that in this case the increase in growth

energy had persisted over a considerable period following cessation

of the stimulus; but that the increase had not yet become pemianent.

This conclusion seems to apply with much greater definiteness

in the case of the experimental cancers in the rabbit ear. The tissues

used in these experiments are evidently relatively resistant to the

cancerous transformation, as evidenced by the fact that spon-

taneous cancers have not been observed in the ear of the rabbit

and are very rare in the stomach of rats or mice.

4. \\Qiile it is thus very probable that the transition from nomial to

cancerous tissues represents a series of stages, the transition from one

stage to another may be abrupt. The cancerous tissue may differ

sharply from the precancerous tissue morphologically and biologically.

It is, however, possible that a continuous not visible change precedes

this abrupt transition. It is probable that also in man certain cancers

ha\'e not yet reached the last stage of cancerous transformation.

In certain cases their actual and potential proliferating power seems

to be as yet relatively low and it is not improbable that in some cases

these changes have not yet become pemianent. x\t present the

demarcation between those transitional stages which are and which

are not yet cancerous is to some extent arbitrarv\

5. We may fiuthermore conclude that the earlier the stages in the

transformation leading to cancer the greater is the tendency to retro-

gression in the cancerous transfomiation ^^ hich can be produced

experimentally, and that the earlier stages yield more readily to the

action of agencies which tend to destroy them.
(b) Internal Secretion. Three sets of experiments might be cited

as disproving the significance of internal secretion as one of the

causes of cancer: (1) The lack of success in the attempt of surgeons

to cure cancer of the manmiars' gland through castration. (2) The
fact that in castrated cattle and horses cancer is, on the whole, as

frequent as in not-castrated animals. (3) The fact that in castrated

mice inoculated tumors grow in a manner not ^e^v' different from

that observed in normal control mice. Yet none of these facts

disprove the significance of internal secretion in the development

of cancer. The first observation is in all probability to be attributed

to the fact that internal secretion has no definite influence on the
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growth of cancers after they liave once developed. The negative

result in the second observation is due to the fact that the relation

between internal secretion and the development of cancer is not a

general but a specific one. Castration cannot influence the origin

of cancers in organs in which the growth processes are not normally

directly dependent upon the internal secretion of the ovary. The
third observation which relates to the condition under which
inoculated tumors, "homoiotumors," cancers which are already well

established, grow, can have no bearing on the problem of the origin

of tumors. In two series of experiments we could indeed sho:w quite

definitely that castration has a definite influence on the origin of

mammary cancer, which is the usual cancer in mice. Not only

can it be pro^'ed that a hormone given off by the ovary regulates

those tissue changes wliich lead to the de\'elopment of cancer of the

breast in mice, but it can, furthermore, be shown that the influence

of this honnone is a quantitatively graded one. If the quantity of

this hormone, which had a chance to act on the tissues, exceeds

a certain limit, cancer appears as frequently as in non-castrated

controls (castration at the age of eight to ten and one-half months)

;

if an intermediate quantity of the hormone has been active the cancer

rate is noticeably diminished and the cancer seems to appear later

in life (castration at the age of five to seven months) ; if the quantity

of the hormone is still further restricted cancer does not appear at

all or only exceptionally (castration at the age of threej to five

months). After an intennediate and late castration tumors may
not only appear in the first-age period, but even tumors which in

control mice ap])ear as late as the thir<l-age periofl are not pre-

vented from developing. This suggests the conclusion that the

first tissue changes which eventuate in the development of cancer

occur at a much earlier period in life than might have been expected,

and that castratiiMi affects these primary tissue changes rather than

the secondary transfonuation of these changes into fully developed

cancer.

Ex])erimentrtl investigations have made possible in this case a

quantitative analysis of a definite cause of cancer, and it will now
])robably be ]iossil)le to analyze experimentally in an exact manner

the conditions underlying the origin of cancer of the breast in mice.

The effect of hormones on the development of cancer is a specific

one; a honnone influences the devel()])ment of cancer only in those

organs to which imder normal conditions it has a specific relation.

We may assume tjiat relations similar to that between cancer of the

breast and the ovary exist also b(>tween the (le^elopment of other

kinds of cancer and the organs with whicli the>' are related through

internal secretion. It follows from our ex])eriments that attem])ts

to cure cancer of the breast after it has once been established

cannot be successful. Our experiments have established, further-

more, the fact that nursing and the injuries due to it or pregnancy
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in general have only a negligible influence on the frequency with
which mammary cancer develops in mice.

(c) Heredity. It is commonly assumed that heredity plays no
part in the origin of cancer in man, and as late as 1910 Bashford
expressed the opinion that heredity has no significance in the

etiology of cancer in general. The prevalence of this \ iew is due to

the fact that the methods used were those usually apjilied in hmnan
mortality statistics; the frequency with which cases of cancer occur

in the ancestry of persons dying from cancer and other diseases was
compared. No noteworthy differences could thus be found in man
at least among the white races. Tyzzer and Murray approached the

same problem in the case of mice with somewhat similar methods.

Murray compared the frequency of cancer in these animals among
those individuals whose mother or grandmother had cancer, on the

one hand, and among those in whom cancer had not been observed

in the direct ancestry but may have occurred in the great grand-

parents. Murray found on the average about 20 per cent, of cancer-

ous mice among those whose direct ancestors had suffered from

cancer and 11 per cent, among those whose direct ancestry had
been free from cancer. In certain age classes the cancer rate of

both kinds of mice showed only a very slight difference, and in one

age class the cancer rate was even higher in those whose direct

ancestry had not been afi'ected by cancer. Nevertheless the figures

of JNIurray point to the conclusion that heredity plays a part in

cancer of mice. There are, however, certain difficulties implied in

the method used by this author. A certain mouse may be cancerous

and still the hereditary tendency in the family of such a mouse may
be much less strong than in another mouse which did not die from

cancer. This method can therefore at best only make probable

the existence of a hereditary factor in the origin of cancer in mice.

It cannot give definite knowledge of the significance of heredity,

and in particular it cannot gi\'e an insight into the quantitative

factors which are concerned in heredity. In order to determine to

what extent the hereditary tendency to cancer varies in difterent

families, whether the hereditary tendency to cancer in a certain

strain is a constant or may become modified under certain condi-

tions, and what the laws of heredity are in hybrids between strains

rich and poor in tmnors, we have to use a ditt'erent method and try

to follow the fate of separate families or strains of families through

successive generations. Earlier observations on the so-called

endemic occurrence of cancer in cattle and rats suggested to us the

possibility that heredity might be responsible for this condition.

But it w^as only about twelve or thirteen years ago that we began

with Miss Lathrop to make obser\ations on the dift'erence in

hereditary predisposition to cancer in the different strains of mice

which were raised in her breeding establishment. Preliminary

observations indicated differences in the cancer rate in different
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strains. Since 1910 we have kept systematic records of the cancer

incidence in the various strains on the cancer age and on the effect

of hybridization on the cancer rate in the oft'spring.

In thus keeping families or strains of mice separate through

successive generations we find that the cancer rate in different

strains shows extreme differences. While in some families it may
be as high as 70 to 80 per cent, or even higher, in others cancer may
be very rare or absent. All intennediate degrees are found in other

families. In some cases we could separate substrains differing

sometimes but not always in color and other characteristics and

which had a cancer rate different from that of the main strain. In

this case we had in the beginning probably to deal with mixed

material from which a more homogeneous line could be detached.

In those strains in which the cancer rate is high an absolutely

greater nimiber of tmuors appear usually in young anunals than in

those w^ith a low tmiior rate; but a certain difference exists in this

respect in certain strains and within certain limits the cancer age

seems to be a hereditary characteristic at least in the case of some
families. Thus a number of strains may have a similar cancer rate,

but in some of them many cancers aj^pear in relatively young

animals, \\hile in other strains the great majority of cancers appear

in older mice.

If we follow such strains through a considerable number of succes-

sive generations we find in many of them a surprising constancy

in the cancer incidence. In some cases, however, changes occur

which can in all probability be referred to one of these two con-

ditions: (1) A selective action takes place as the result of which

certain substrains with a somewhat different hereditary tendency to

cancer become predominant in number, usually as the result of a

more or less accidental condition, or (2) as the result of long-con-

tinued inbreeding not accompanied by selection of the strongest

individuals the character of the strain changes in certain respects,

and these changes entail corresponding changes in the cancer rate.

A lowered vitality and breeding activity were accompanied by a

lowering in the cancer rate.

If we hybridize different strains or substrains the cancer rate of

the offspring is as follows: (1) In cases in which the cancer rate

and cancer age of both parent strains are similar the cancer rate

and age of the hybrids corresi)ond to that of the parents. (2) If

the cancer rate and age of the two parents differ very much the

cancer rate of the offspring is often intermediate; there occur,

how^ever, all transitions from an intennediate condition to various

degrees of dominance of one of the parents over the other. The
parent with the higher timior rate was, however, dominant in a

considerably larger number of cases than the parent with the lower

tumor rate in the strains with which we carried out our experiments.

There is an indication that ]>ossibly in certain cases the mother
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strain is of more importance in deteniiinino; the eancer rate of the

hybrid than the father strain, and that therefore one or more
of the hereditary factors determining the development of cancer

may be sex-Hnked. At present this is merely a suggestion, and
further investigations must decide definitely whether or not such a
relation exists.

From all these exi^eriments we may, as we have pointed out
previously, draw the conclusion that the hereditary tendency to

cancer does not follow the laws of simple Mendelian inheritance of

monohybrid characters; that it can, however, be explained accord-

ing to INIendelian principles if we assume the presence of multiple

hereditary factors. The inlieritable tendency to cancer apparently

does not consist in a tendency of the animal to develop cancer

indiscriminately in any part of the body, but only in particular

organs. Thus according to our observations mice with a very high

incidence of mammary cancer do not usually develop cancer in any
other organ but the breast. ]\Iiss Slye's discovery of families of

mice with an inlieritable tendency toward cancer in organs in

which usually cancer occurs not at all or only very rarely is in

agreement with this conclusion.

Wliile it is now generally conceded that in the cancer of mice
hereditary factors are of significance, it is, on the other hand,

almost miiversally accepted that in human cancer hereditary

factors do not play a part and that therefore a marked difference

exists in this respect between these two kinds of cancer. However,
it seems to us that a critical review of the evidence at hand does

not justify such a conclusion; on the contrary, there is much evi-

dence for the view that conditions are similar in both cases The
apparent difference is probably due to two factors: (1) In man
the usual statistical methods are employed. Thus it is detemiined

whether in the ancestry of persons affected by cancer the cancer

incidence is considerably greater than in persons not thus affected.

We have seen that even in the case of mice such statistical methods
can at best give only a very inadequate view of the great differences

caused by heredity in the cancer rate of different strains. (2) If we
assume that in mice a constant interbreeding between diverse

strains differing markedly in their cancer rate had taken place,

there would imdoubtedly after a certain period of time have occurred

an eciualization in the cancer rate of the various mixed families.

Through statistical methods no or at best only a slight difference

would have been detected in the ancestral cancer rate of individuals

affected by cancer and those not thus affected. An occasional more
noticeable difference encountered would probably have been

explained as a chance occurrence. Yet while the interbreeding

would to some extent have equalized the cancer rate in different

families, it would therefore not have destroyed the hereditary factor

of predisposition, but it w^ould merely have distributed it quanti-
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tatively in such a way that no marked differences could liave been

discovered between different families. Now this is what actually

has taken i)lace among the civilized races. Divergencies in the

hereditan- cancer rate which originally would ])erhaps have been

quite noticeable might huxe been obscured through constant inter-

marriages. There is some evidence which seems to sustain such a

conclusion. If we compare the cancer rate in human strains in which

such intennarriages have not taken place, we find indications of a

diff'erence in the cancer incidence in these strains. Thus there can

be little doubt that the aborigines in Africa and elsewhere differ in

many cases markedly from the majority of the civilized people

in their incidence of cancer and in the kinds of cancer from which

they suffer. The negro in Africa and the pure Indian in this country^

may be cited as examples. Even among civilized people divergencies

in the cancer rate seem to develop if the population is of a more
sessile character and if distinct strains are foniied through constant

inbreeding and lack of intermarriages between different strains.

At least this seems to hold good in certain parts of Xonvay accord-

ing to the observations of Garmann. In America the cancer rate

of the negro seems to be lower than that of the white race but

higher than that of negro in Africa; this may be due to frequent

intennarriages which have occurred between the two races. It is,

however, possible that changes in the mode of living may also

play some part in this result.

It is furthermore a well-established fact that various conditions

which predispose to cancer are hereditary, such as pigmented nevi;

the same holds good in the case of other hereditary abnormalities.

Taking into consideration all these facts we may consider it probable

that heredity is also a factor in the origin of himian cancer, but

that in the latter interbreeding ami perhaps other factors have

obscured this significanc(^ of heredity.

Such an interj^retation may perhaps be of service in explaining,

at least in part, the increase in the cancer rate which has been

observed in all countries wliere statistical methods are employed.

While it is still possible that tliis increase is only apparent, yet there

is some evidence which makes at least probable the conclusion that

an increase has actually occurred in most civilized countries. Now,
if we assume that in human cancer the same conditions prevail

which we found in cancer of mice, where in the case of our

strains the higher cancer rate of one parent dominated over the

lower cancer rate of the other in the majority of cases, such a slow

increase in the cancer rate might be foreseen as the result of constant

intermarriage. If intemiarriage between indi^•iduals differing

slightly in their hereditary tendency to cancer occurred constantly,

it might lead to a gradual slow increase in the cancer rate, which

would continue until at last the hereditars' tendency has been

almost equalized througli constant interbreeding. Other conditions
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such as changes in the mode of Hvnig which are taking j)Iace ahnost
universally may perhaps be a contributing factor.

As to the character of the factors underlying the hereditary'

tendency to cancer our knowledge is not yet definite. We may,
however, assume that in all probability different factors j)lay a part.

In some cases it depends apparently on differences in the readiness

with which the transition from the earlier to the later stages of can-

cerous transformation are made by various tissues of the same
indi\idual and the same species. Differences in the amount of

resistance which analogous tissues oife" to acceleration in growth
may be found normally. Thus we have observed that the mam-
mary' gland of the guinea-pig opposes a greater resistance to pro-

liferative stimuli emanating from the ovary than the mammary
gland of the rat or rabbit. On the other hand the epidermis of the

guinea-pig possesses inherently a greater proliferative acti\'ity

than the epidermis of the rat or pigeon. A quantitatively graded
reduction in the amount of ovarian internal secretion still permits

the development of mammary- cancer in certain individuals but
not in others.

In Fibiger's as well as in Yamagiwa's and Ichikawa's experiments

the tendency of the tissues to take the first steps toward an increase

in proliferative activity was widespread; in the later stages the

tendency to acceleration in proliferative acti\'ity diminished and
became restricted to a smaller number of individuals which were
perhaps endowed with a greater lability of the tissues. In other

cases the hereditan.' tendency consists in the hereditary trans-

mission of cell groups which are especially liable to assume greater

growth acti\ity, as, for instance, pigmented nevi. Conversely the

hereditars' freedom from cancer may be due to a lack of tendency

toward such diseases as predispose to cancer. Thus it is probable

that the absence of gastric cancer in the Indian is in part due to his

freedom from such gastric diseases as predispose to cancer. This

hereditars" variability in the liability of tissues to respond to pro-

liferative stimuli may in certain cases perhaps be caused by vari-

ations in the amount of "sensitizing" substances which have the

property of making tissues, which would otherwise have been

inert, to an unusual degree responsive to various growth stimuli,

which in themselves may have only a ven.' restricted intensity.

Thus we have shown that normally the corpus luteum substance

sensitizes the tissues to the action of otherwise indifi'erent mechanical

stimuli. Perhaps in difterent individuals the production of the

ovarian hormone which stimulates the proliferative activity of the

mammary gland differes in strength or quantity. These represent

at the present problems which are not yet solved, but seem to be

accessible to an experimental attack.

On the whole we may conclude that in all probability the char-

acter of hereditary- factors is not different from other causes leading
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to cancer. They seem to consist in the presence or absence of

chemical or mechanical growth stimuli which originate within the

organism, and which, while in themselves they are often not able to

produce cancer, do so if combined with other growth-promoting

factors. We must include in this category conditions which make

tissues receptive, sensitize them to the action of mechanical or

chemical growth stimuli. Such conditions may perhaps originate

through a mutation localized in a chromosome. Thus Miss Stark

has observed in the fly Drosophila a hereditary localized abnormal-

ity of growth which showed a certain resemblance to tmnors in

vertebrates. Boveri went so far as to explain changes in the chromo-

somes in the nuclei of somatic cells as the only cause of cancer,

irritation and inflammation acting only indirectly in calling forth

changes in the distribution of chromosomes which cause excessi\'e

tumor growth. Wliile we must indeed assiune that the hereditary

factors in cancer are localized primarily in the chromosomes and

that in those changes in proliferative and motor activity which

constitute the cancerous transformation changes in the nucleus and

particularly in the chromosomes may be involved, some experi-

mental facts can hardly be rc-onciled with Boveri's generalization.

I refer, for instance, to the gradations in cancerous transformation

which have been shown to exist, to th^ quantitatively graded efi^ect

of internal secretion, to the contact-combination tmnors, to the

necessity of long-continued stimulation which is so noticeable a

feature in the origin of most cancers as contrasted, with the readi-

ness with which abnormalities in chromosome distribution can be

brought about through single experimental interferences.

(d) The embryonal character of iissve or disturbances of embryonal

development and parthenogenetic development of ova in the ovary

play essentially a predisposing role in the origin of cancer. They

provide a substratum which has a greater tendency to proliferate

and is more receptive to abnormal growth stimuli which may reach

it. We know that cancer which is once established grows better in

young than in old individuals. The young tissues grow more

actively than older tissues, and in addition the body fluids in

younger organisms are more favorable to proliferating tissues than

those of older individuals.

Embryonal tissues which begin to develop under abnormal con-

ditions are thereby exposed to abnormal stimuli and thus may in

certain cases be transfonned into cancer. It is characteristic of

many cancers whose origin is embryonal that their constitution is

complex, they being usually composed of more than one kind of

proliferating tissue. Especially in the germ glands, but also else-

where, they may resemble malformed embryos, certain parts of

which assimied a malignant growth. It has been suggested by

various authors that such complex teratomata which are found in

so preponderating a number in the sex glands may owe their origin
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to a parthenogenetic development of ova. There was, however,

some difficulty wliich prevented the general adoption of this view.

There was not known any case in which the egg began to develop

spontaneously within the ovary, particularly in mammals. The
large majority of pathologists inclined therefore rather toward the

adoption of the Bonnet-lNIarchand h^i^othesis that such teratomata

are due to aberrant blastomeres.

Within recent years, however, we have succeeded in demonstrating

that a parthenogenetic development of the egg in the mammalian
ovary may actually occiu*. We have observed such a condition in

a considerable nmiiber of cases in the guinea-pig. WhUe partheno-

genesis usually leads to the formation of embryonal placenta, thus

explaining the occurrence of chorion epitheliomata in the sex glands,

in two cases the production of typical embryonal tissue in the more
restricted sense has been observed by us. There can therefore be no

doubt that parthenogenetic development of the mammalian ovum
within the ovary does actually take place and that it is a relatively

not rare occiurence in certain species. This provides a basis of fact

for the interpretation of embryonal tumors in the germ glands as

being due to parthenogenetic development of ova within the follicles.

There exists, however, a difference in different species in the readi-

ness with which eggs mature in the ovary, such a maturation being

apparently conmion in the guinea-pig and difficult in the rabbit.

We may therefore expect that the frequency with which ovarian

teratomata are found should vary in different species. In guinea-

pigs we could show that such parthenogenetically developing ova do

usually not change into teratomata such as they have been observed

in man, but that they are invaded and gradually superseded by the

host connectiA-e tissue before tliey have had a chance to develop

into tmnor-like masses.

It has now furthennore been established that an extensive migration

of germ cells within the embryo takes place at an early stage of

development. Thus it is conceivable that some of the embryomata

which we find in places far removed from the ovary ma}' be due to

such a migration of genu, cells which failed to reach their proper

place.

There can, however, be little doubt that not only eggs but also

parts of the embryo may, as a result of abnonnal conditions,

de^'elop abnormally and give origin to teratomata and mixed

timiors. It has usually been assumed that a detaclmient of em-

brj'onpJ cells from their normal environment is necessary' for

this purpose. Especially the recent investigations of Werber and

Stockard have shown that even without such a separation,

through toxic action (Werber) or a mere retardation in develop-

ment (Stockard), embryonal parts whose development is usually

coordinated may become independent of each other and may at

relatively late stages of embryonic development give origin to t-«an
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and monster formation. Thus we may assume tha.t abnonnal

metabolic processes or other conditions which retard development

at a certain place and at a critical period of development may cause

embryonal malformations, teratomata or mixed tumors. But neither

parthenogenetic development as such nor the formation of embryonal

abnomiahties through a slowing down of development can in them-

selves sufficiently explain the origin of cancer. Embryonal tissues

which have been experimentally separated from their normal environ-

ment through transplantation l>ehave in certain respects like normal

embryonal tissues. They grow rapidly, differentiate and with

progressive differentiation their development becomes slower; at

last it ceases, and now the host tissue invades the transplant and

a retrogression of the embryoma sets in. Askanazy, however,

observed three cases in a series of approximately 150 experiments,

in which the embryomata in the rat developed into cancers. These

three cases were experiments in which the embryomata had persisted

in the host for a much longer period than they usually do after

transplantation. We may assmne that in these cases abnormal

stimuli had a chance to act on the embryonal tissues. Abnor-

malities in embryonal developement or parthenogenesis as such are

not sufficient to produce cancer; they merely prepare a favorable

substratmn on which additional stimuli may act. And it is the

latter which call forth the development of cancer in these cases.

It is possible that in certain cases a changed enviromnent as such

may supply the stimulus which is needed in order to increase and

prolong the proliferation and migratory energy of embryonal cells.

In mammals, as we have seen, subcutaneous or intraperitoneal

transplantation does not usually supply a sufficient stimulus for

embryonal cells. If very early embryonal stages are transplanted

they perish in the large majority of cases; but in one case we
succeeded in the guinea-pig in producing thus the beginning of a

})eritoneal pregnancy.^ Now, mammalian embryonic cells are

adapted to growth within a living host organism. In animals in

which the embryos develop nonnally outside the body, transplan-

tation into an adult animal might perhaps supply a change in the

environment large enough to produce profound stimulation of the

cell activities. Experiments have, hov/ever, shown that in birds

eml)ryonic transplantations produce the same result as in mammals.
Just as through transplantation in the rat and mouse, so tlu-ough

transplantation in birds embryomata are produced which have

only a tcmj)()rary existence. In amphibia, on the other hand,

according to the recent experiments of Belogolowy,- injection of

embryos in an early stage of development does not lead to the

' Loeb, Leo: Proc. Soc. Kxper. Biol, and Me<i., 1914, No. 3, vol. xi; Biol. Bull.,

1915, xxviii, 59.

2 Belogolowy, G.: Arcliiv f. Eiit,wieklunp;sniecli;inik, 1918, xliii. (It has been

impossible for us to procure the original paper.)
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development of typical embryos, but in certain cases to monstrosi-

ties. Various tissues proliferate irregularly and independenly of

each other. Plasmodia and irregular cells, not unlike sarcomatous

cells, may penetrate into the host tissue and destroy the host organ-

ism as late as five or six months after transplantation. Here,

apparently, certain sunilarities to cancerous growth are obtained.

Whether a real cancer was produced, whether the growth energy

continued undiminished without any farther differentiation, cannot

be determined on the basis of the incomplete report of this work
which is at our disposal. It is possible that in contact with the

tissues of an adult organism cells which are in an early stage of

embryonal development become transformed into plasmodia and
syncytia and penetrate into the host, in a way similar to that we
have described in the case of parthenogenetically developing eggs

within the ovary. At that time we came to the conclusion that

it is the contact with strange tissues which causes the transfor-

mation of embryonic cells into embryonal jjlacenta.'^ It is possible

that under the influence of the stimulus of the strange enviroimient

a similar transformation takes place also in amphibian embryos
and that the infiltrative growth continues and that thus a growth

resembling in its effects a chorioepithelioma may be produced.

At the same time the strangeness of the envirt)imient may, in so far

as it does not lead to the destruction of the tissue, produce a des-

equilibrization, a severance of the mutual connections which exist

between constituents of the embryo and which normally coordinate

the development of parts to a whole, and thus duplication of certain

parts of the embryo, similar to the result obtained in embryos

through the action of certain poisons or through changes in tempera-

ture, may be brought about.

(e) ^ige. The relation between the age of the individuals and
the frequency of cancer is not as simple as it is often assimied to be.

Cancer may appear in young individuals. This is especially the

case in those cancers which are due to transformation of embryonal

into cancerous tissues. In some cases, however, the period of

latency of these timiors may be considerable. The majority of

those timiors which are due to stimidation of adult tissues appear

in later life ; this holds good in the case of hmnan as well as of animal

cancers. Thus we found in a statistical study of cancer in cattle,

which we imdertook twenty years ago, that the large majorit}^ of

these cancers appeared in old cows. In mice also the incidence of

mammary cancer increases, on the whole, with increasing age.

This rule, however, does not preclude the fact that in man as well

as in animals these same tumors may appear at a very early period

of life. The number of mammary cancers which is found in young
mice is indeed very considerable. The age at which the incidence

2 Loeb, Leo: Arch. f. Entwicklungsmechanik, 1911, xxxii, 662.
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is greatest differs furthermore in the case of different strains of mice

and this age character is just as much inheritable as the frequency of

cancer in a particular strain. The age curve of frequency of cancer

differs also in the case of different kinds of cancer. The age factor

has therefore only a subsidiary significance in the etiology of cancer.

The probability that long-continued stimulation leads to cancerous

transformation must, of course, increase with increasing duration of

life of the individual. Thus cancer must become more frequent

with increasing age notwithstanding the better conditions for

growth which young organisms and tissues offer. Cancer has this

characteristic in common with many other diseases, where likewise

the incidence increases with increasing age and the mortality as a

whole shows a similar curve.

There is, however, still a problem concerning the age incidence

of cancer which awaits solution. We have seen that it is accumu-

lation of physical or chemical stimuli which causes cancer. These

stunuli may originate in the outside world or in the inner environ-

ment of the cells within the individual. We have shown experi-

mentally that in the case of these inner chemical stimuli (internal

secretion) the quantity of the stimuli which is active in a given time

may influence the cancer age. In part then we may refer the cancer

age to the action of the enviroimiental stimuli. It is, however,

possible that in addition changes within the tissues which are charac-

teristic of old age may tend to enhance the chances for cancerous

transformation. It may be, as I pointed out on a previous occasion,

that the changes characteristic of old age may place the cells into a

new enviroimient. Horst Oertel expresses the view that cells which

are injured might be especially liable to undergo cancerous trans-

formation, and Goodpasture has recently drawn attention to the

frequency with which multiple tmnors appear in dogs which have

reached old age. At present we must regard it as problematical

whether in addition to the cumulative action of external stimuli such

internal factors play a part in the origin of tumors. If old age

changes should bring about such an effect, an enviromnental change

would in this case act as a growth stimulus. The environmental

change which would produce such a transformation and lead to a

proliferative reaction on the part of cells, may or may not have an

injurious effect on the cells which it influences. If it should have

such an injurious influence, it would be an adventitial, not an

essential connection. Indeed, if these injurious by-products of the

interference exceed a certain Ibnit, the proliferative response of

the tissues does not occur. Most of the tissues are constituted

in such a way that within certain limits changes of enviroimient

of various kinds do not depress the cells but call forth a response

which indicates increased activity.

(/) Coniact of normal tissves with cancerous iissvc may cause the

transformation of the former into cancerous tissue. Thus may be
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produced what we designated as "contact-combination tmnors.

"

Such a transformation of normal into cancerous cells in contact
with cancerous tissue has been observed in the case of spontaneous
tumors of man and animals as well as in the case of transplanted

cancers. Primary carcinomatous tissue has called forth in many
cases the transformation of connective tissue into sarcoma and in

some cases the transformation of adjoining normal epitheliimi of a

different kind into carcinoma; thus "combination tumors" origi-

nated. Ehrlich published such an observation more than twelve

years ago. At the same time we observed sarcomatous trans-

formation of stroma after transplantation of mammary carcinoma
in waltzing mice as early as in the first generation of the trans-

planted timaors, and subsequently in another case we found a trans-

formation of epidermis into squamous-cell carcinoma in contact

with a mammar\' carcinoma. Some authors believed that the

tissue which had been interpreted as sarcoma, was only a pseudo-

sarcoma, and consisted in reality of spindle-shaped epithelial cells.

However, there cannot be any doubt that in such cases we have
actually to deal with a proliferation of true fibroblasts, and in

accordance with this interpretation is the recent observation of

Woglom, who found the formation of cartilage in such a contact-

combination tumor.

We have certain analogies for such contact action in the case of

embryonal and also of adult tissues. Thus substances given off by
the optic disk may call forth proliferation of the epidennis with

which it is in contact, the proliferating cells gi'ving origin to the lens.

In the mammarA' gland the condition of the stroma depends upon
the state of activity of the gland tissue. Activity of the gland

tissue produces a stroma rich in fibroblasts and a resting gland

induces a fibrous transformation of the stroma. Around gland ducts

which are metabolically relatively inactive, the stroma is usually

fibrous. It is therefore probable that the cancerous transformation

of normal tissue in contact with cancer is another instance of the

stimulating effect which one tissue may have upon another normally.

The difference in the normal and pathological cases is mainly a

quantitative one.

(g) The Possible Significance of Microorganisms in the Etiology

of Cancer. When microorganisms were discovered as the cause of

infectious diseases, some of which were associated with a noticeable

tissue proliferation and with the formation of secondary- foci, com-
parable to metastases, and when it was shown that certain micro-

organisms can call forth even proliferation of epithelial structures,

the conclusion was drawn that cancerous growth may likewise be

due to microorganisms. This conclusion seemed to be confirmed

by the presence within the tumors of structures which resembled

various unicellular microorganisms. Another fact ^^hich seemed to
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point in the same direction was the so-called endemic occurrence of

cancer in certain animals. It was referred to cage infection.

At present neither of these arguments is accepted, at least so far

as the large majority of pathologists is concerned. No unicellular

microorganisms have been found in cancer; no agent can be sepa-

rated from cells in mammalian tumors. The structures taken to be

parasites were shown to l)e due to cell degenerations and phagocy-

toses. The endemic occurrence of cancer is due to two factors:

(1) to the hereditary transmission of cancer in certain strains of

animals, and (2) to the introrluction of metazoic parasites which

infect a certain class of animals at a particular place and act as a

temporary stimulus of the tissues, and which later disap])ear after

the tissues have been converted into cancer. This applies, for

instance, to the cancer in rats observed by Fibiger.

The argiunents which speak against the significance of micro-

organisms in the etiology of the large majority of mammalian timiors

seem to be convincing. Observation shows that human cancer is

in many cases due to the long-continued action of growth stimuli on

cells. Occasionally a growth stimulus may call forth the sudden

appearance of cancer. Experimentally cancer lias been produced

through the action, physical or chemical, of growth stimidi and has

been prevented through the withdrawal of chemical growth

stimuli (maimnary cancer of mice). It has been shown that no

immunity can be produced against auto-cancers (spontaneous

cancers) })ut only against homoiocancers (transplanted cancers).

Iimmmit\' against homoiocancers can be produced through normal

tissues of the same species. These facts prove that we have in these

cases to deal not with an immimity against an extraneous organism

but against tissues growing abnoimally.

Through the action especially of chemical growth stimuli normal

tissues can be transformed into cancerous tissues without the inter-

vention of ulceration. Injection of any known microorganism does

not produce cancer. It is therefore extremely improbable that

the cancers which originate after long-continued stmiiilation of

normal tissues should be <lue to the accidental invasion of the

tissues by a class of microcirganisms which haxe not been observed

at places where they would have to enter the tissues, and which

would ha\e to be ubiquitous, in view of the great mmiber of animals

which can be made to be cancerous. We would, moreover, have to

assume that si)e("ific microcirganisms exist in the case of different

varieties of tmnor in view of the fact that cancer has to some extent

a specific character. Such microfirganisms should, moreover, be

able to gain access to the embryonal tissues which form in a certain

number of cases the matrix of the tumors. All these considerations

make it very' hn])r()l)ahle that in a<ldition to the causes of cancer

eiuimerated above there are other factors, which while leading a

hidden existence would be the really important ones, in contra-
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distinction to the aforementioned causes which would only serve

as an opportunity for the microorganism to enter the host tissues.

Yet it is conceivable that the same kind of cancerous growth which
is produced through a change in the chemism of the cell as the result

of the long-continued effect of growth stimuli, might also be called

forth through the action of an extraneous stimulus constantly

associated with the cells; such a stimulus might be furnished by a

substance given off by a micro5rganism. There are certain sarco-

mata of fowl in which Peyton Rous discovered an agent separable

from the tumor cells through filtration and other means which
had failed in the case of mammalian cancers. Injection of these

agents into other fowl causes the development of tumors identical

with the original ones. These tumors are metastasizing and trans-

plantable. After transplantation of tmiior tissue transplanted cells

remain alive and give origin to the new growth. An immunity
against these tumors can be produced, but it is an immunity against

the agent and not against the tumor cells, in contradistinction to the

immunity obtained in the large majority of other and jjarticularly

of the t^']^ical manmialian tumors, where we ha\'e to deal with an
immunity against tmnor cells. Certain sarcomatous tumors found

in hares and perhaps a certain sarcoma found in dogs resemble in

certain respects the chicken sarcoma, and although a direct sepa-

ration of tumor agent and timior cells has not been accomj^lished

in the latter cases, the etiology may be similar.

In the case of the fowl tumor the agent seems to be specifically

adapted to the organism of fowl or of birds in general. In this sense

we are inclined to interpret the fact found by Rous that only in

certain birds and not in rabbits is it possible to produce an imnuuiity

against the agent of the chicken sarcoma. It is not hnprobable that

in the case of these sarcomata we have indeed to deal with pro-

liferative processes called forth by microorganisms accompanying

the cells and specifically adapted to the latter, althougli the possi-

bility cannot yet be quite excluded that the agent may be a sub-

stance produced by and separable from the proliferating cells.

In plants Erwin Smith has disco^'ered a bacterimn which causes

a gall to assimie invasive properties. This bacteriimi acts through

the production of an apparently simple substance which induces

the proliferation of the plant cells.

It is therefore possible that while in the majority of cancers

often repeated stimulation of tissues leads to a long continued or

even perpetual increase in the intensity of those metabolic processes

which cause cell proliferation and cell movements, in certain sar-

comata the same efl'ect is produced through a constantly actiiig

extraneous chemical growth stimulus, supplied by microorganisms

and not as in the case of the majority of cancers through the own
metabolism of the cancer cells.
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Some General Consideratioiis. We have seen that all the factors

which in various ways either by chemical or physical means increase

the proliferative energy of cells may act as causes of cancer; these

conditions are not different from those growth stimuli which lead to

regenerative and what might be called correlative growth in normal

tissues; added to these factors are in certain cases factors residing

within the cells, which make these cells more responsive to outer

growth stimuli, thus providmg a sensitization which in other cases

is furnished by sensitizing substances carried to the cells from other

organs. We concluded that in order to lead to the formation of

cancer in many cases several of such factors must cooperate. Some
of these factors are hereditarily transmitted in a certain graded

quantity from generation to generation, ^^•hile the other factors are

variable and extraneous. All these factors have one characteristic

in common: They all increase the growth energy of normal tissues

either directly, or indirectly, the latter by sensitizing the tissues to

the action of growth stunuli.

We ha\e previously shown experimentally that a combination of

such diverse growth stimuli can under certain conditions accomplish

results which are very much greater than the ones produced by

either of these factors alone. In the case of the maternal placenta

two factors cooperate. In the first place a substance is given off

by the corpus luteum. It calls forth only a verj^ slight proliferation

of the uterine mucosa, but it sensitizes the latter in such a way
that the subsequent application of an external stimulus (a foreign

body, ovum), which in itself would likewise call forth only a very'

slight reaction, leads to the production of tmnor-like masses, pla-

centa and placentomata (deciduomata) . In a similar way heredity

might in some cases act by supplying sensitizing substances which

make cells receptive to the effect of outer growth stimuli. Thus in

xeroderma pigmentosmn we find an abnormal sensiti\'eness of the

skin to the action of outer stimuli, probably light, which causes a

sequence of changes leading ultimately to the production of cancer

and not unlike those observed in experimental cancer in animals.

There is some reason to assmne that a reciprocal relation exists

between those factors which may be classed as hereditary and

those which are extraneous growth stimuli. It may perhaps be

ex-pressed tlirough the fonnula H + S = C, where H represents

hereditary factors and S external growth stimuli. The greater the

quantity of one kind the less is needed of the other kind in order

to produce cancer. Thus it seems that roentgen rays can ultimately

produce cancer in all persons whether or not they are hereditarily

])redisi)Osed to cancer, i)rovided the roentgen rays ha\'c a chance to

act over a sufficiently long period of time. Of course as far as the

quantitative aspect expressed in the equation is concerned we have

at present to deal merely witli a hy])otliesis. We found that gi\en

a certain hereditary predisposition a quantitative relation^seems to
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exist between the amount of internal secretion given off and the

frequency of cancer which resulted. In this case a quantitative

relationship is not merely assmned, but has been definitely proved.

We conclude that various growth stimuli including those of a
regenerative character may gradually bring about a change in the

cell equilibrimn. The normal cell equilibrimn which is characterized

by a definite proliferating energy may pass through several tran-

sitional stages into an equilibrium of greater proliferative and kinetic

energy. This is not onl>' a change in intensity but also in duration.

In the last stage the change has apparently become permanent.

In the normal organism we find a complex interaction of various

tissues. They exert upon each other under certain^^conditions a

restraining and under other conditions a stimulating effect.

Alteration of these relationships and introduction of an abnormal

enviroranent leads usually to only temporan.- changes in the cell

equilibrium, to growth processes of a ^egenerati^"e or correlative

character; this applies to changes affecting embryonal as well as

adult tissues. But through frequent repetition of these changes

which act as stimuli the cell equilibrium may be changed in such a

manner that the alteration continues over a long period of tune or

has become permanent. In different cases the quantity of stimu-

lation which is needed for this effect to take place varies. We may
call such a change in cell equilibrium, inasmuch as it is transmitted

to successive cell generations and may appear as a well-defined

transformation in the character of the cell, a mutation, })ut it

would be a mutation of somatic cells. This somatic mutation is,

however, in part at least, dependent upon conditions transmitted

through the germ cells.

The basis of this transformation in cell equilibrium may be

conceived as a change in cell metabolism, during which^substaDces

are produced which maintain the alteration in cell metabolism on
which the acceleration in growth and the increase in motility

depends. It is conceivable that in certain cases a similar constant

alteration is produced through a stimulus reaching the cell from an
extraneous source; a microorganism might perhaps be able to

supply such a stimulus.

The various kinds of transitory- increase in growth and kinetic

energy as exemplified m regenerative, embn.'onal, correlative

growth and in the combination of correlative and regenerative

growth (the development of deciduomata) are probably the expres-

sion of a kind of metabolic cell change similar to the one observed in

cancer. And tissues in which correlative or regenerative growth

processes occur are therefore liable to become cancerous, while

those which are not accessible to the former are not likely to

undergo the cancerous transformation. There are, however, differ-

ences in intensity and also differences of a secondary' character

between the kinds of normal increase in growth energy and between
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cancerous growth. In the latter, as the result of the abnomial con-

ditions in the cells which are reached by the stimuli, structural

abnormalities are produced.

We have attempted to correlate the most imj^ortant facts which
have a bearing on the etiology of cancer. We see that while of a
composite character the various factors, as far as they are known
to us, have one characteristic in common: they tend to increase

the proliferative energy and motility of cells which are not yet

cancerous. The picture thus presented is more complex than
the one which we meet in the "theories of cancer" to which
so much attention has been given in the literature. In the case of

a "theory of cancer" usually one or the other of the factors under-
lying cancer has been considered with the exclusion of all the factors.

Deductions based on the histological characteristics which were
usually not accessible to experimental analysis fonned often the

basis of such theories. Thus a simplification was attained which
was more apparent than real.

Equally prominent in the literature has been the discussion

whether or not a certain new fonnation is to be classed as a

cancer. The answer given usually depended on the "theory of

cancer" to which the author subscribed. A definition of a condition

cannot be more definite than our knowledge of this condition ; other-

wise the definition produces an artificial restriction to the search for

new relations. A definition is therefore perhaps of less importance
than is often attached to it. It is essentially a summary of our
knowledge of a phenomenon. Cancer is abnonnality of growth.

Primarily it is a disturbance in the equilibrium of the individual,

ncjt through toxins but through an increased proliferative activity

of the cells which is usually associated with an increased motility.

This increase is long continued and often peraianent. It is in all

probability in the large majority of cases due to changes in cell

metabolism, which are of such a cliaracter that they propagate

themselves. In some cases the same efiect may perhaps be pro-

duced through extraneous causes, such as microcirganisms.

THE TREATMENT OF THYROID AND OTHER ENDOCRIN
DISTURBANCES AS VIEWED BY THE INTERNIST.^

By John A. Lichty, M.I).,

PITTSBURGH, PA.

Mrs. (J. ('., a farmer's wife, aged fifty-nine years, was brought to

the hospital by her family physician. She complained of a throb-

• Reiid l)efore the Section on General Motlicinc of the College of Physicians of
Philadelphia, December 15, 1919.
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bing, beating sensation in the abdomen and also of general weakness.

These symptoms came on gradnally in the past six months. They
had their inception apparently from a ner^'olls shock. The patient's

only son had died rather suddenly following an operation for a rup-

tured appendix and a few days later her only grandchild died of

influenza. On further inquiry it was found that nine years pre-

viously, while the patient was passing, through the menopause, her

only daughter died very suddenly, and that following this death

she had what was then called a "nervous breakdown," a condition

thought to })e similar to her present attack.

The patient was foimd to be 37 pounds below her usual weight.

The skin was moist. The pulse-rate was 132 and easily accelerated;

the heart action was \'iolent. There was tremor of the tongue and
hands. The hair was brittle and the eyes prominent. A slight

bogginess of the isthmus of the thyroid could be felt. Practically

every symptom of hyperthyroidism was present.

This is a familiar picture which resulted from the tragic episodes

which came to the household over which the patient presided. In a

rather intensive study of the case, definite evidence of an unbalanced

endocrin system in which the thyroid gland was the chief factor was
found. In addition to the very evident sNinptoms the examination

brought out the fact that carbohydrate metabolism was distin-bed.

A subcutaneous injection of ^ c.c. of 1 to 1000 adrenalin solution

("Goetsch test") produced a glycosuria, though it aggra\'ated the

thyroid symptoms only slightly. A carbohydrate tolerance test

also brought sugar to the urine, even though there was no previous

hyperglycemia demonstrable. While the patient w^as resting in her

changed surroundings the thyroid lost its boggy feel, body weight

was increased and the most prominent symptoms, especially the

tachycardia and anxiety, disappeared.

This patient, aside from illustrating a large and increasing group of

cases, also demonstrates how profound and disabling such symptoms
may be without there being present very definite physical signs

suggestive of definite pathology ; and it also brings out the question

whether there might not be an early stage in the course of the dis-

turbances of the endocrin system, where a comprehension of what is

taking place, or is about to take place, may lead to earlier recognition

and consequently more satisfactory treatment. It is for the piu-pose

of presenting this idea that the present consideration from the view-

point of the internist is attempted.

It is, of course, axiomatic that if a disease is to be recognized and
dealt with at its earliest inception there must exist a thorough

knowledge of the etiology as well as of the pathology and of the

clinical manifestations. Unfortunately of diseases and disturbances

of the endocrin system we know comparatively little, practically

nothing definite, of the etiology, and we hiwe onl\' confused ideas of

the associated pathological processes. Compared with our present-
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day knowledge of such a well-known disease as typhoid fever we
know very little about the diseases of the glands of internal secre-

tion, and are therefore at a great disadvantage and no doubt show
a great confusion of opinions. There is not yet that coordination in

effort and ideas of the laboratory workers, of the clinician and of the

siu'geons, all of whom are intensely interested in the problems which

the subject presents. In the last decade or so much information

has accumulated: (1) Because of the fact that endocrin disturb-

ances are more generally recognized by the clinician; (2) their

relation to disease in general and to definite pathology is being

established, and theorizing has been displaced by more earnest

laboratory investigation. The recent great war with all its strain

and anxiety, resulting in so-called shell-shock, effort syndrome,

neurocirculatory asthenia, all of which may be manifestations of

endocrin disturbance, has made the problem really acute, and it is

well to pause at this time for a moment to review the present status

and to consider the foundations for oiu* faith in the procedin-es

we are advocating when we speak of the treatment for a certain

symptom-complex referred to the endocrin system. In this consid-

eration the diseases and disturbances of the thyroid gland are of

particular importance.

In such a review we must acknowledge our debt to the laboratory

worker and his discoveries. It will be interesting, and probably

helpful, to refer briefly to some of their epoch-making revelations,

because from them w'ill be seen at once the relation which the several

glands of the endocrin system bear to each other, and it will also

show where the clinician receives his greatest help and in what
direction his efforts will likely prove most fruitful. Only brief

reference can be made to early laboratory results which have more
recently shown the coordination of the endocrin system and how
delicately this system is balanced.

The Supkarenals and Their Specific Secretion. It was in

1841 that Magenda told his students that he had nothing to say

about the suprarenal bodies, because the capsule is no longer con-

sidered as a secreting body. Just fourteen years later (1855) Thomas
Addison described the disease which bears his name, and this marked
the beginning of clinical work in relation to the suprarenal glands.

In 1902 J. Takamine published the work of Aldrich and himself,-

giving a description of a crystalline compound and its clinical

fornuila, which they isolated from the suprarenal gland. Later,

Stolz, followed immediately by Abel, produced this crystalline

form—adrenalin— synthetically. 'J'his substance figures largely in

developing our knowledge of the interrelation of the ductless glands.

With it we can produce most profound circulatory distur})ances

:

can, under certain conditions, actiNate the thyroid gland and can

2 Jour. Am. Med. Assn., Janiuiry 18, 1902, p. 153.
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imbalance carbohydrate metabolism. It has become a definite

therapeutic agent and, administered under certain conditions, also

gives diagnostic information.

The Thi-imus Gland and its Relation to Thyroid Disturb-

ance. In his Harvey lecture in March, 1914, Halstead called

attention to the belief that the thymus gland plays an important

part in Graves's disease. He said: "It has been estimated, as a

result of non-operative clinical examination, that in a})out 40 per

cent, of all cases of exophthalmic goiter the thymus is present."

He refers to 500 patients with Graves's disease operated with

approximate cures in 60 per cent. The exophthalmos and the

typical blood picture seemed the most difficult conditions to over-

come, even when the major symptoms had largely subsided, but

both conditions yielded when the thymus was considered properly.

Halstead then refers to the relation of the thymus to the thyroid as

noticed by other observers, and says, from the facts gleaned at the

autopsy table, from experiments on animals and above all from

the results following primary thymectomies, we have convincing

evidence that the thymus gland may play an important part in

Graves's disease. Two months later he referred to the treatment of

the thymus gland with roentgen rays in certain selected cases of

Graves's disease and reported his experience in a subsequent paper.

Wliile the coordination of the thvinus and the th\Toid glands,

which Halstead suggested, has not proved so generally con\'incing

as it promised, his work led to the demonstration of the effect of the

roentgen rays in thyroid disease, whether through the thymus or

direct on the th^Toid.

An interesting case which occurred in my experience, apparently

bearing upon the relation of the thymus to the thyroid, is as follows:

A man whom I had known for a number of years consulted me about

five years ago on account of a tickling in his throat. A physical

examination showed nothing, but rather definitely prominent eyes.

An examination by a nose and throat specialist was negative. The
hacking cough continued, however, and was finally so severe that the

patient could not lie down without bringing on a \iolent paroxysm

of coughing. He was unable to sleep in a prone position. About

this time he had a severe attack of acute tonsillitis, which was fol-

lowed by tachycardia, which could not be explained except as

probably due to the preceding acute infection. Graves's disease

was considered, as many symptoms were suggestive. The thyroid,

however, was not enlarged. A roentgen-ray examination of the

chest, especially of the mediastinmu, showed an enormous enlarge-

ment of the th\Tiius gland. It is possible that this was present in a

lesser degree from the first and accounted for the hacking cough.

It was suggested that the acute infection led to a rapid enlargement

of the thymus and that the symptoms of Graves's disease, which we
then recognized clearly, were due to the effect of the thymus upon
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the thyroid. The symptoms, induding the tickhng cough, were

reheved entirely by treating the thymus with roentgen-ray apphca-

tions. The patient has been well now for nearly three years. A
roentgen-ray examination of the mediastinum following the treat-

ment showed a great reduction in the thymus gland. The excellent

result in this case is another reason for reporting it. It is possible

that the roentgen-ray applications to the thymus had a direct action

upon the thyroid as well, and that the change in size of the thymus
was simply coincident. I am all the more willing to consider the

case in this way since reading the recent article by Drs. Edward
Park and Roy 1). INIcClure^ in which they conclude, from an exten-

sive review of the literature and after painstaking animal experi-

mentation, that destruction of the thymus function fails to show an
effect on the thyroid gland. While the thymus may not bear the

relation to the thyroid which Halstead suggested, after all his work
called attention to the effect of the roentgen rays upon the th^Toid

secretion, and added greatly to the therapeutics of th\Toid disease.

The Pituitary Body and Its Secretion. The work of Marie,

of Schafer and later of Howeil called attention to the h^-pophysis

cerel)ri, in the chain of the glands of internal secretion, as a "vitally

important organ." It was not, howevfr, until the masterly work of

(Aishing^ appeared that it was at all appreciated what pathology

may occur in the pituitary gland, and what clinical and what
physiological distm'bances may follow. There resulted from the

studies of this gland, as from that of the suprarenal, another addition

to our therapeutic armamentarimn. The effect of pituitrin upon the

gra^id uterus and upon the relaxed unstriated muscles in general is

well known. More recently the effect of pituitrin on urinary secre-

tion has been brought to our attention. A striking demonstration

of the effect of pituitrin on diabetes insipidus is presented in the

following case: A sixteen-year-old girl consulted me on account of

sleeplessness and of being occasionally mentally confused. In the

course of the history it was found that the patient had a polyuria,

passing as much as 5 liters of urine in twenty-fom- hours. She also

had poly<lipsia. This was largely responsible for the sleeplessness.

After careful in\'estigation a diagnosis of diabetes insipidus was
made. Pituitrin was given daily and in fort>'-eight hours the

in-inary out])ut was reduced to I5 liters. The intense thirst dis-

appeared and sleep was natural. The symptoms were later con-

trolled by smaller doses given less frequently. The limitations of

this treatment are, of course, generally recognized, and yet it is a good

example of the profound specific effect of a substance elaborated in

the hypoph.ysis cerebri. In an article in the QiKirfriii/ Journal of

Medicine (April, 1919), Kenneway and Mottram, of the Middlesex

' Tlio Results of Thymus Extirpation, Ani.'iJour. Dis. C^liildrcn, Novcml er, 1919.
• Hull. .lolni.s Hopkins Hosp.. May, 1910.
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Hospital, London, recorded the antidiuretic effect of pituitrin

subciitancously injected in normal individuals as well as in those

ha\ing diabetes insipidus. It would seem, however, that this obser-

vation will need further investigation.

The Pancreas and Its Internal Secretion. The role of the

islands of Langerhans in relation to carbohydrate metabolism, and

especially the histological changes which take place in diabetes

mellitus, was first definitely brought to our attention by Opie in

1900.^ Since that time the work upon the pancreas has been

prodigious and has resulted in a more rational view of the relation of

diabetes mellitus to the pancreas. McCallum'' called attention to

the actual hypertrophy of the isles in severe cases of diabetes

mellitus. And later Allen^ demonstrated definitely the relation

between the disease of the pancreas, especially of the isles of Langer-

hans, and diabetes mellitus, and suggested a rational treatment,

which Joslin, from a clinical standpoint, subsequently made practi-

cal. Allen and Joslin's work is intensely practical and is of real

value to the clinician. The emphasis which Allen has put upon
early recognition of physiological disturbance of the isles of Langer-

hans and prompt definite interference is applicable not only in

diseases of other organs of-the endocrin system, l)ut may be of value

in those diseases in general whose early symptoms might be easily

overlooked.

It would be interesting to speak of the ovaries and their specific

secretion, of the parathyroids and of other glands of the endocrin

system, but I shall now du-ect my remarks more specifically to that

laboratory work which has led the internist to more rational pro-

cedures in diseases and distm*bances of the thyroid gland. The
first description of thyroid disturbance by Graves, in 1835, is, of

course, a matter of history, and the laboratory work which led to the

extraction of a substance from sheeps' th;yToid, which when given

in sufficient dose reproduced the symptoms of Graves's disease.

The important place which thyroid extract took as a therapeutic

measure is well known to all. Very little of value has been added
to the definite clinical description which characterizes Graves's

first paper. I shall refer only to the recent laboratory investigations

and their bearing upon our present concept of thn-oid disturb-

ances, especially in so far as early diagnosis and the treatment

therefor is concerned.

The Disturbance of Basal Metabolism in Hyperthyroidism.
We are indebted to Du Bois* for first successfully calling attention

to the striking change which takes place in metabolism in the th^Toid

case. In his paper Du Bois says that in a study of the basal metab-

6 Jour. Exper. Med., 1901.
« Am. Jour. Med. Sc, 1917, cxxxiii, 432.
' Glycosuria and Diabetes, Harvard University Press, 1913.
8 Arch. Int. Med., 1916, xvii, 915.
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olism in hyperthyroidism it becomes apparent tliere is an increase

in metaboHsm in proportion to the severity of the disease. Very
severe cases show a metaboHsm 75 per cent, or more above the

average, severe cases 50 per cent, or more, moflerately severe and
mild cases show an increase of less than 50 per cent., while a few mild

and several atypical cases, or cases in which operation has been
performed, are within normal limits. The degree of tachycardia,

goitre, exophthalmos and mental irritability are rouglily proportional

to the increased heat production. At least a part of the tachycardia

is due to the increased metabolism, and perhaps it might be possible

to reproduce the extreme tachycardia, the cardiac enlargement,

emaciation and mental irritability if we are able to stimulate the

metabolism of normal men for twenty hours a day over a period of

months or of years.

These observations of DuBois and his conclusions have become
so generall}' recognized that it is now necessary to make metabolism
observations before a diagnosis of hyperthjToidism is accepted, or

at least before a reliable and safe prognosis can be made. It would
be interesting to note, by a series of investigations, whether the

basal metabolism is changed in any way in those early cases in which
the subcutaneous injection of adrenalin seems to develop a so-called

potential hyperth;vToidism. Studies in metabolism are now being

made in the cases of so-called efi'ort syndrome which may result in

differentiating these cases definitely from hyperthyroid cases or

which may show that they manifest early symptoms of the exoph-

thalmic goitre syndrome. I am of the opinion that the latter may
l)e found the true interpretation, though I believe this is contrary

to the opinions of those who have had large opportunity for observa-

tion in the nem*opsychiatric division of the army.
Barring the slight temporary bogginess of the thyroid, the case

to which we referred at the beginning of this paper, came very near

corresponding to the neurocirculatory-asthenia syndrome instead

of to that of hj'perth^Toidism. It will require more definite labora-

tory and clinical work before this point of differentiation can be

clarified.

The Innervation of the Thyroid Gland. This was presented

in an article by Cannon,^ entitled " Conditions Affecting the Secre-

tions of the Thyroid Gland," in which he concluded, after describing

his methods of observation, that "The nerves distributed to the

thyroid cells belong to the sympathetic and not to the vagal supply

and that their efl'ccts are not indirect through alterations of blood

flow : indeed, that they are true secretory nerves. The thyroid gland

is subject to that division of the nervous system which is brought

into action in emotional excitement and which causes adrenal secre-

tion. It is probable, therefore, that the thyroid, like the adrenal,

« Boston Mod. and Surtr:. Jour., 1916 civ. 5G2.
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has, normally, functions which are performed in times of critical

emergency. It may be that such an emergency function is an
exaggerated form of the routine activity of the gland." Cannon's
work has been severely criticized, but it has stimulated research on
the innervation of the th>Toid and will no doubt result in bringing

out the real facts, wdiich is, of course, the object of all scientific

investigation. The latest word on this~ subject is probably that of

C. A. ]Mills,^° in which he affirms the lack of secretive function of the

sympathetic fibers of the thwoid gland.

The Isolation in Crystalline Form of an Iodin Compound
FRO]\i THE Thyroid Gland. In an article by Dr. E. C. Kendell, of

the Mayo Clinic," he announces the discovery and separation among
other substances, of a purely crystalline compound containing

60 per cent, iodin. It appears to be an iodo-di-hydroxy-indol.

Administration of this substance in a human being produces a rapid

increase in pulse-rate, gain in vigor and increase in metabolism and
nervous irritability. Given in excess, toxic symptoms are produced.

The amount of iodin compound required to produce toxic effect is

exceedingly small. He believes it plays an important role in the

production of the symptoms of exophthalmic goitre. Kendell says,

further, that in exophthalmic goitre two abnormal conditions exist:

(a) The secretory capacity of the gland is greatly increased, and (b)

the reservoir capacity of the gland is greatly decreased.

The use of iodin in goitre is a procedure to which our attention

was called many years ago. The results of Kendell's work impress

one very much with INIarine and Kimball's observations, as reported

in the Archives of Internal Medicine, July, 1918, "The Prevention of

Simple Goitre in Man." They had the opportunity of observing

1080 girls in the Akron public schools, with reference to the effect

of administering iodin. They concluded (1) that simple goitres

may be prevented by the administration of small amounts of iodin

;

(2) simple goitres disappear or are markedly decreased by the use of

a small amount of iodin given internally; (3) there is no danger of

producing toxic conditions, such as Basedow's disease; (4) simple

goitre is probably the easiest of all known diseases to prevent.

A Test for Determining "Potential Hyperthyroidism."
Dr. Emil Goetsch has suggested a unique procedure for determining

the potential possibilities of the thyroid in the particular individual.

The principle and procediu-e of this test are no doubt familiar to all.

One-half cubic centimeter of 1 to 1000 solution adrenalin is injected

subcutaneously and subsequent observations are made upon pulse-

rate, blood-pressure, urinary secretion, blood sugar and objective

and subjective symptoms. It has served a great purpose in our

clinic, not only from a diagnostic and prognostic standpoint con-

i" Am. Jour. Physiol., October, 1919.
1' The Isolation in Crystalline Form of the Compound Containing Iodin Which

Occurs in the Thyroid, Jour. Am. Med. Assn., 1915, Ixiv, 2042.
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cerning thyroid conditions, but it has increased our interest in

endocrin disturbances in generah

By way of improvement in technic we would suggest that the

administration of the adrenalin be preceded b;s' a preliminary course

of hypodermics of sterile water. It gives the patient time to be
accustomed to the hospital, to hypodermic medication and to the

routine of close observation. We find the results much more
reliable when this precaution is taken. The effect of adrenalin

administered in this way and for this purpose, we feel, is subject to a

number of interpretations. At present w^e believe we can recognize

two or three rather distinct groups of cases as the result of the

activating injection. One is a group in which the circulatory

symptoms—tachycardia, palpitation and precordial distress—pre-

dominate; another in which the nervous symptoms, such as sub-

sternal distress, i. e., globus, "internal tremor," trembling of the

hands, restlessness and agitation are present, with scarcely any
acceleration of the pulse-rate. And a third group, in which only

disturbance of the carbohydrate metabolism occurs, as evidenced

by hyperglycemia and mild glycosuria as the leading factors. In

the case of the first patient whose history I presented the Goetsch

test was negative in so far as an increase of the circulatory and
nervous disturbances was concerned, but sugar was found in the

urine, and a sugar tolerance test also produced a glycosiuia and a

hyperglycemia. When the patient was not under the effect of

adrenalin there was no hyperglycemia.

We are of the opinion that many points will ha\'e to be cleared up
before the full significance of the Cioetsch test will be known. May
it not be possible that with the Goetsch test we might find there is

a stage in the course of the hyperthyroid condition, even preceding

that of appreciably increased metabolism, in which the Goetsch

test might be positive, and thus warn us of what is about to take

place?

Enough has l^een said to justify the claim that we are in i)ossession

at i)resent of flata from the laboratory which has greatly stimulated

our interest and increased our ability to recognize and diagnose

early endocrin disturbances. It must be concluded that the internist

who is in possession of the data to which meager reference has

already been made should now be in a position to recognize the first

alteration of function which points to disturbance or disease of the

endocrin system, and should forestall by prophylactic measures the

impending disaster. In the case of the thyroid, for example, where

there is evident hypertrophy, one's attention should, of course, be

called at once to the possibility of early syini)toms of Graves's

disease; but when there is no apparent hypertrophy the slightest

symptom should receive careful consideration.

It is not the puri)ose of this paper to go into the details of the

symptomatolog^,', such as the definite loss of weight in spite of
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unimpaired appetite, the increased amount of energy discharged,

the physical and mental restlessness, the tremor, the loss of vascular

tone, the acceleration of the pulse-rate and the so-called internal

tremor to which the th^Toid patient so freciuently refers. It is

intended rather to call attention to ^Try early functional changes

which may be recognized by certain tests, showing an unbalanced

endocrin system. If these changes are taken at their face value

and early treatment instituted the results in many cases would no

doubt be different. INIedical treatment would be more effective

and the surgeon and roentgenologist would not need to be called so

frequently as they are at present. This I believe to be especially

true in so far as the thyroid gland is concerned.

In a paper by Dr. John H. Musser, read in Chicago in 1911, on

Problems in the Treatment of Exophthalmic Goitre,'- he says in his

conclusions: "Finally, my conviction is that the surgeon does too

much and the internist too little in the treatment of goitre." This

was probably the last paper Dr. jNIusser read. With our present

knowledge we would no doubt say, in addition to what Dr. INIusser

has said, that the internist besides doing "too little" does it too

late. Nothing will clear up the goitre problem more satisfactorily

and promise better therapeutic results than prompt recognition and

establislmient of early, definite and earnest treatment. Under such

conditions a large proportion of cases will no doubt get well with

so-called medical treatment. The fact, of course, must never be lost

sight of that any pathology of the thyroid gland should receive the

same consideration that similar pathology does in other parts of the

body, with this difference, however: The far-reaching effect of sud-

denly disturbing thyroid secretion must always be kept in mind. If a

cyst is present, or an adenoma, or a malignant neoplasm, it should

be considered along the well-established lines which such pathology

receives when it occurs in other parts of the body. And on account

of our lack of knowledge of the etiology of exophthalmic goitre there

must be no varying from the general principles which obtain in the

treatment of any disease. Particularh' is this true of the chronic

infections due to local foci and of the acute general infections. We
could all no doubt cite instances of the apparently very close rela-

tion of thyroid disturbances to diseased tonsils, infected sinuses or

abscessed teeth. Unquestionably these conditions should all be

taken care of on the basis of their own pathology, whether there is

thyroid disturbance or not. This means, therefore, that sm-gery has

a large field in diseases of the endocrin system, and especially in

diseases of the th^Toid.

In speaking of medical treatment, on account of the peculiar

individual phases which each case may represent, it is best only to

mention the principles upon wliich it is based. It is based upon the

12 Am. Jour. Med. Sc, cxliii, 810.

VOL. 159, NO. 6.—JUXE, 1920. 27
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principles established by those investigators to whom reference has
been made. The disturbance of function of that nervous mechanism
which Cannon, Mills and others have described must be controlled.

This means rest in varying degrees. It may mean, also, very active

medication, such as nerve sedatives—the bromides for example.
The loss in weight which Du Bois has explained must be overcome.
This means abundance of food—indeed, forced feeding. The dis-

tiu-bance of a certain secretion to which Marine and Kunball have
called attention must be balanced by careful medication. This

means measures to forestall or to correct a changed secretion. No
one up to this day has better outlined a course of treatment, especi-

ally in so far as rest and forced feeding is concerned, than has Dr. S.

Weir Mitchell in his plan of the rest treatment. The possibilities

of restoring nerve function, mental balance and loss of weight by the

proper application of the principles laid down by Mitchell is recog-

nized by all. One need only read JVIitchell's little book entitled

Fat and Blood to get a definite outline and all the details of the rest

treatment. It is especially applicable in the incipient and early

cases of thyroid disturbance. The rest and feeding must be pro-

longed imtil the results are obtained and securely held.

The late Dr. Janeway, in discussing n collection of papers referring

to thyroid conditions and the various treatments therefor, said:

" I have seen that symptoms when recognized early permit of success-

ful medical treatment in spite of the fact that for the patients studied

nowadays in hospitals surgery is usually necessary. One of the

reasons for diiference of opinion between surgical and medical men
is that we tend more and more to treat our patients in the hospital

(where they arrive late). In private patients who will early cooper-

ate, however, the medical man may accomplish ciu-es which are

permanent. Such patients must be carefully selected and more
carefully managed.'^

This brings us to the crux of the goitre question in so far as

the treatment of all cases in whatever stage is concerned. It is the

proper selection of cases, or rather the proper selection of the

treatment, for the particular individual patient. I'nfortunately,

patients do not usually consult a physician in the early stage to w^hich

attention has been called. Prophylactic treatment is not always

applicable. Yet patients must be cared for at whatever stage they

present themselves. Early in my medical practice I determined

upon a classification of goitre patients which has been very helpful

to me, and which up to the present I have not seen fit to abandon.

It furnishes a rather satisfactory working basis for the determination

of the proper treatment in the individual patient. It does not pre-

clude any classification, thus far suggested, of diseases of the tll^Toid

gland based upon demonstrable and well-recognized pathology.

>= Janewixy, T. C: Boston Med. and Surg. Jour., 1916, clxxv, 085.
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Patients ha\'ing disease or disturbance of the th;>Toid gland are

divided into four groups

:

Group 1. Those patients having h.\'per- or h\T3othyroidism with-

out any apparent pathological change in the gland. No change in

the size or shape of the tlmoid is demonstrable physically. These
may be early cases in which later pathology will become manifest,

or they may be well-advanced cases with no pathology of the glands.

If one is keen in recognizing the early symptoms of thyroid dis-

turbance this class may be large. The symptom-complex, however,
is often remarkably definite if one will go after it. At other times

a study of the basal metabolism and possibly the application of

the before-mentioned Goetsch test may be necessary to confirm the

suspicion. The treatment in these cases is definitely medical. I

do not know of any attempts of treatment by roentgen ray in these

cases, unless it be in those cases in which the thymus gland is

enlarged. Surgery is not necessary.

Group 2. Those patients having an enlargement of the thyroid

but in which from the age of the patient and the absence of certain

sj-mptoms the diagnosis of adolescent goitre may be made. It

occurs in young girls about the time of the establishment of the

menstrual period. It may also occur in boys at the age of puberty.

The enlargement is usually temporary. There are, of course,

notable exceptions. If any definite treatment is necessary it is

medical. Usually time and careful prophylactic measures may
prevent the h}-perth\Toid syndrome. The iodides in small doses

or small doses of th\Toid extract may be advisable. One of my
cases was a notable exception: A young girl was brought to me at

the age of twelve with a slightly enlarged thyroid. It had been

noticed for about four years, or since she was eight years old. Advice

had already been given that it was an adolescent goitre and would
likely disappear in due time. There was no reason at that time for

ad^dsing an}i;hing to the contrary, as there were no s\-mptoms.

The tonsils were diseased and removed without any untoward
s\Tnptoms. Definite prophylactic treatment was instituted. When
the periods came on at the age of fourteen there was no change in

the size of the gland, but at the end of two years it was larger. No
symptoms of h^^erthjToidism were noticed, but the patient wished

a lobectomy for cosmetic purposes if for nothing else. A partial

lobectomy was done under local anesthesia. The right lobe and the

isthmus w^ere removed. It pro\'ed to be a parenchymatous h\-per-

plasia. Within a year of the operation the remaining lobe enlarged

rapidly and symptoms of hyperthyroidism were noted. A second

operation was considered, but finally it was decided to apply roent-

gen rays. After eighteen applications by Dr. Russell H. Boggs
the swelling had about disappeared. This was three years ago.

The patient lost her symptoms and seemed well. She has since

been in college and has done heavy work; she had an operation for
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appendicitis and is living a normal life. The neck is now normal
and there are no s^-mptoms. This is undoubtedly an exceptional

case, for among a large number of this group of cases this is the only

one that seemed to require other than medical care. ]\Iost of these

patients acquire a normal th\Toid after the menstrual periods are

fully established. On account of this it is extremely difficult to

estimate the real value of any treatment which may be instituted.

Group 3. Those patients ha\dng an enlarged th^Toid with a

definite hyperth;\Toidism active or at times potential. The enlarge-

ment may be due to a hyperplasia of a parenchymatous t}j>e (true

Graves's disease), or it may be a colloid goitre, a cyst, an adenoma
or any combination of these conditions. This is a group of patients

in which the course of treatment is occasionally extremely difficult

to decide upon. It depends largely upon the stage of the disease

or condition present at the very time the patient is seeking advice.

Two principles must be kept in mind: (1) Any pathology of the

thyroid should receive the same prompt consideration as similar

pathology does elsewhere in the body. If the indications are for

surgery it should be undertaken; if for roentgen rays the same
obtains. More \yill be said of this when discussing group four.

(2) Due regard must be given to the stage, or degree, of secretion

of the th^Toid gland, determined by its effect upon the general health

of the patient, before deciding upon any coiu"se of treatment. In

toxic goitres of extreme degree and in true exophthalmic goitres

medical treatment may be the only safe treatment at first, and may
be a necessary preliminary to later surgical or roentgen-ray treat-

ment. If, after a successful course of medical treatment, the

th\Toid gland still presents such pathology as would ordinarily

require surgical interference, surgery should be undertaken promptly,

before there is a recurrence of disturbed function.

In certain cases the intoxication may have reached such a stage

that medical treatment, i. e., physical and mental rest, abundance
of food, support of the circulation and nerve sedatives, however
carefully prescribed, will not bring about such amelioration as to

make an operation a safe procedure. Under such circumstances it

may still be safe to use roentgen-ray treatment, either as a pre-

liminary to operation or without any thought of a subsequent

operation. In these cases roentgen-ray treatment has been most
satisfactory. In several cases where it was begim only as a pre-

liminary treatment the results were so satisfactory that it was
continued until the symptoms subsided and the swelling practically

disappeared. Of course, there are occasionally fulminating cases

which run a rapid course and for which no treatment, however care-

fully planned, is of any avail. One such case seen some years ago

was most remarkable. The patient was a child's nurse. She

had charge of two children in a family. Both contracted scarlet

fever and died violent deaths within a week on account of kidnev
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complications associated with uremic convulsions. The nurse, who
was very much attached to the children, harbored the idea that she

was directly responsible for bringing about the contagion. She
could not be convinced to the contrary and brooded continually.

She liad previously been perfectly well. Her pulse became rapid,

the thyroid gland enlarged, the eyes protruded and tremor deve-

loped. The diagnosis was evident. Notwithstanding e^•ery care

she became delirious, later comatose and died. The whole course of

the disease was run in just two weeks. It will be seen that in group

3 the success of any treatment is largely dependent upon the proper

selection of cases. The problem is practically the same as it is in

gastric and duodenal ulcer. There are some patients who will get

well with medical treatment and remain permanently well, while

there are conditions in others which will interfere with recovery

until surgery is undertaken, or roentgen rays are applied, and finally

there are those who will not recover with any treatment. These

are the fulminating cases, or the neglected chronic cases with

definite vascular or nervous disturbances.

Group 4. Those patients having definite pathology^ of the thyroid,

enlargement wdthout any disturbances of thyroid function. This

group includes malignant tumors, such as carcinomata, also the

so-called "simple" goitres, or colloid growths, as well as the adeno-

mata and cysts, and inflammatory reactions due to tubercular, luetic

or other infections. They really have no disturbance of internal

secretion, but may be potential cases. These are imperatively

surgical conditions, especially when malignant or when producing

pressure s\TQptoms interfering with breathing or swallowing. Cer-

tain of these conditions, such as the adenomata and colloid goitres,

\'ield satisfactorily to roentgen-ray treatment, which under certain

circumstances may be preferable, but in emex'gency surgery is

imperative.

By following such a grouping of patients as just described I have

been able to advise more definitely as to the line of procedure in

disease of the thyroid gland. There are, of course, border-line cases,

but this occurs in any classification.

The first group includes strictly medical cases; the second group

may need nothing but prophylactic care and extremely careful

medication; w^hen they need more they are already in the third group;

the third group may be medical for a time and later surgical or roent-

gen ray or both ; the fourth group is surgical always, but may present

an enticing field for roentgen-ray investigation.

The physician who has only one treatment, be it medical, surgical

or roentgen ray, either sees only one class of cases or fails to recognize

a large class which might be successfully treated otherwise. While

I would prefer to have the surgeon and the roentgenologist settle

their own differences, if there are any, on this question, as an inter-

nist I feel it my duty to express an opinion. The internist usually
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sees the cases first, no difference what stage of the disease may be
presented. If medical treatment is not indicated, or if medical

treatment has failed, or under certain circumstances if it has suc-

ceeded, he should be immediately in touch with the surgeon or the

roentgenologist, or both. If he is as familiar with his case as he
should be, he will go into such a consultation with pretty definite

convictions. From my own experience I would say as between
surgery and roentgen ray, that the former has a. far larger field of

application, and in skilful hands is comparatively safe. It has the

added advantage of furnishing definite information, in that the

tissue removed may be studied and the natiu-e of the pathology

determined. This is of the utmost importance for the future con-

duct of the case. The roentgenologist is necessarily frequently not

altogether sure of the condition with which he is dealing.

The results of operative treatment are sometimes immediate,

so that the patient is able in a short time to return to his usual life

or occupation. On the other hand, the roentgen-ray treatment

presents some advantages which cannot be passed by and which
appeal to one very strongly. V is comparatively without danger:

it leaves no scar; it is painless and gives very little inconvenience;

if it is inisuccessful, surgery may be undertaken with possibly less

risk.i^

The absolute safety of the procedure may be questioned. May
it not be possible by roentgen ray to destroy the function of the

gland entirely, as happens in the radiation of the ovaries, and
produce a myxedema? The surgeon from the time he entered this

field has been reminded of the dangers of removing too much
glandular substance, and there are records of unfortunate results.

What assurance has the roentgenologist that he may not have similar

experiences? These are some of the questions which concern the

internist especially.

In conclusion the following summary might be offered:

1. Exophthalmic goitre, or hyperthyroidism from other causes,

should be recognized early and treated promptly, on lines specified.

2. The earlier it is recognized the more likely medical treatment

will be sufficient and give permanent results.

3. The neglected cases, or the cases having definite pathology

besides, are likely to require surgery or roentgen ray, or both.

In this is included treatment with radiimi.

4. The roentgen-ray treatment of the enlarged th;yT*oid presents

most attractive advantages, but the indications for its use do not

seem so definite yet, and the results are not so certain.

5. In hyperthyroidism the roentgenologist and the surgeon at

best can only break through a vicious circle for which the internist

may or may not have ])ecn responsible.

'^ Malcolm Seymour: The advantages of Roentgen-ray Treatment, Boston Med.
and Surg. Jour., 1916, dxxv, 568.
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HUMAN ARTERIOSCLEROSIS: SOME REMARKS CONCERNING
ITS ETIOLOGY AND SYMPTOMATOLOGY.

By George William Norris, B.A., M.D.,
ASSISTANT PROFESSOR OF MEDICINE IN THE UNIVERSITY OF PENNSYLVANIA; PHYSICIAN

TO THE PENNSYLVANIA HOSPITAL; ASSISTANT PHYSICIAN TO THE UNIVERSITY
hospital; FELLOW OF THE COLLEGE OF PHYSICIANS OF PHILADELPHIA.

Etiology. Arteriosclerosis is another term for aging. It means
that the vascular domain, especially the arterial portion, and
also other tissue cells, are wearing out. There are some factors

which we feel certain, and others which we suspect, speed up this

aging process, yet in most instances we do not know the exact

modus o'perandi. Among the factors which play an active part we
find (1) the wear and tear of life, (2) infectious processes, (3) intoxi-

cations, (4) mechanical strain. The relative importance of these

factors doubtless varies in individual cases, as does their relative

importance, in the opinion of many observers who have given

thought to the subject.

1. The Wear and Tear of Life. It is easy to grasp what is meant
by this title. It is very difficult, if not impossible, in the present

state of our knowledge, to accurately explain the concrete sequence

of causes and events.

Our first thought, perhaps, suggests heredit\'. We know that

certain organisms and machines are more endiu-ing than others;

more capable of adjustment to surrounding circumstances and more
resistant to certain types of strain. But, unfortunately, we often

cannot assign the reason, nor do we know the exact nature of the

strain. The influence of heredity is quite as impossible to explain

as is growth and longevity in different species of animals. Why does

the swan live so much longer than the sparrow or the elephant than

the mouse? Why do some individuals live to a ripe old age, having

passed through hardships, physical strain, infectious disease,

exogenous intoxications and severe trauma, while others succumb
early and easily?

Oliver Wendell Holmes on being asked how a man should proceed

in order to live to the age of seventy years, replied that he should

pick his ancestors for one hundred years before he was born.

It is easy to show by mathematical formula the enormous and
increasing strain to which the heart and arteries are subjected. Also

that these strains may be and often are much enhanced by habits

of life, such as severe muscular effort, and by causes such as chronic

arterial h^T^ertension. But, again, this leads us once more into the

maze. Why the difference in individuals?

Some things, however, it appears do exercise profound effects.

It is agreed that the modern high-tension life, kept under the spur
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by ambition and competition, with inadequate mental relaxation

and with insufficient physical exercise, which helps to redistribute

l)lood and relieve congested vascuhir areas, does much to prorhice

arteriosclerotic changes.

2. hijections Diseases. It has been said, with truth, that '* Venus
loves the arteries." One of the definite advances of our knowledge
within recent years has been the frequency with which syphilis

produces disease of the aorta. It appears that although the involve-

ment of this vessel is a frequent if not constant, as well as an early

lesion, its symptoms rarely manifest themselves with obtrusiveness

for sixteen years. As an illustration of this the army experience

may be quoted. Out of 1,000,000 men examined 11,562 were
rejected for cardiovascular diseases, and among these only 20 men
were found to have aortic aneurysm; even aortic insufficiency of

luetic origin was not common. With syphilis as a known, important
factor of arterial disease, and with the current estimate that about
15 per cent, of our population has been thus infected, many cases

of arteriosclerosis are accounted for. Other infections, such as

typhoid fever and tuberculosis, may also be held accountable for

some cases. In addition to the clinical evidence, aortic atheroma
has been produced by the experimental injection of ^'arious patho-
genic bacteria in animals. Focal infections doubtless also play a
role.

3. Intoxications. Lead, alcohol and tobacco are regarded as

potent factors. In regard to the former there can be no question.

Lead may act (a) directly upon the bloodvessels or indirectly

through the production of {h) nephritis and (c) gout. The role of

alcohol is more in doubt, and difficailt to evaluate, owing to the

coincident presence of other causes. As an important etiological

factor alcohol per sc has certainly lost caste in recent years. Perhaps
our great national experiment may in the futiu-e tlirow light on this

subject. Tobacco establishes a far better claim as a noxious agent
than alcohol. Experimentally the injection of nicotin in small

quantities increases the secretion of epinephrin. iVrterial lesions

are readily produced by the injection of nicotin, and blood-pressure

changes can easily be demonstrated in human beings. In a certain

type of arteriosclerosis, thrombo-angeitis obliterans, a Jewish
heredity, and the cigarette have been especiiilly incriminated.

And yet when one considers the number of heavy users of tobacco

who live to old age, one wonders how great a role tobacco plays.

4. Mechanical Factors. Arterial hypertension, often associated

with nephritis, justly receives credit for many cases of arteriosclerosis.

This may l)e more or less localized, as in the aorta and brachial

arteries of the laborer, or in the cerebral sclerosis of the man who
works with his brain. As a rule, however, the process is more
generalized, although the heart or the brain may be the chief point



NORRIS: HUMAN ARTERIOSCLEROSIS 817

of attack. As Osier has said, "The tragethes of Hfe are largely

arterial."

5. Chemical Factors. The whole trend of modern medicine is

toward chemistry. Is it not natural to turn to chemistry as an
explanation of our riddle?

(a) Auto-Into.rication. Metchnikoft's conception of arterioscle-

rosis as a result of "auto-intoxication," due to production and
absorption of poisonous products, putrefactive in character and
arising from the intestinal flora, has attracted mucli attention.

While the possibility of this hypothesis in some cases cannot be
denied it certainly has not been proved to be a constant or even
frequent factor.

(b) Infernal Secretions'. iVttempts have been made to show that

arterial hypertension and vascular disease may result from disturb-

ance of the internal secretions. We know that the medullary part

of the adrenal gland and the infundibular portion of the pituitary

are potent vasoconstrictors. Arterial lesions are readily produced
experimentally by tlie injection of epinephrin, although they differ

in type from human arteriosclerosis. Much stress has been laid

upon epinephrin as a factor in the causation of arteriosclerosis, it

being believed that it acts chiefly by its effect on the vasa vasorum.

Contraction or occlusion of these vessels would naturally impair

the nutrition and resistance of the arteries. In some clinical cases

of arteriosclerosis, disease of the vasa vasorum is the only change
demonstrable. Such lesions may produce both intimal and medial

necrosis. (Cowan.) Degenerative disease of the adrenal glands, as

seen in Addison's disease, is associated with hypotension; but this

line of reasoning apparently leads us astray, since the adrenal glands

are, it appears, only emergency organs which are not concerned

in the normal maintenance of blood-pressure, and an increased

epinephrinemia cannot be shown to exist in chronic hypertensive

disease. It is possible, of course, that an individual living under

continued high tension, with periods of excitement and strain, may
suffer some arterial damage from this cause, but that it is much of

a factor cannot be maintained.

Again, the secretion of the th\Toid gland exerts a marked influence

upon the circulation, greatly increasing the work of the heart, the

rate of blood flow and dilating the peripheral vessels. Arterial

thickening is a pronounced feature in long-standing cases, as is also

cardiac hypertrophy. It has been suggested that an excessive

protein diet acts through its effect upon the thyroid gland. It

being pointed out that the plethoric gourmand presents many
symptoms similar to those of hyperthyroidism, such as flushing, a

sensation of warmth, palpitation, nervous irritability, increased

blood-pressure, etc. (Sajous.) There also appears to be an inter-

relation between the ovaries and other glands of internal secretion.

Vasomotor disturbances are common at the time of the menopause,
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and arterial hypertension is often first manifested at this time.

These and many other thoughts along this line are suggestive and

interesting, but largely speculative and not explanatory of the basic

cause of arteriosclerosis.

(c) Protein MetahoUsm. If then the chemistry which we speak

of as endocrinology fails to solve the riddle of arteriosclerosis, can

we turn to a more fruitful field, that of metabolic chemistry? In

this domain we are equally at a loss for an answer. It is probable

that certain products resulting from the digestion of protein or the

products of metabolic activity—protein catabolism —may exercise

deleterious effects upon the vascular system, but experimentally the

products of hydrolysis and amine formation from protein are dilators

of vascular structures. As an example, histidin, one of the common
amino-acids, may be mentioned. Of course, it does not follow

that only vasoconstrictors can produce arterial damage. Arterial

lesions can be produced experimentally by the injection of toxins

or epinephrin even if a rise of blood-pressure is prevented by the

simultaneous injection of the nitrites. Clinically, it seems estab-

lished that overindulgence in food, especially protein food, has

deleterious results. Certainly, the withdrawal of proteins and the

restriction of food generally to the point at which only the nutritive

needs are supplied is often followed by a great ameliorization, if not

an actual disappearance, of h\-pertensive symptoms.

SYMPTOMATOLOGY.

Bearing in mind the fact that arteriosclerosis is a general disease

affecting not only the circulatory system, but probably also other

tissues as well, it is not surprising to find that its symptoms may be

practically coextensive wdth the ailments which flesh is heir to.

It is equally obvious, inasmuch as arteriosclerosis is a normal

biological development, which may begin at any age, that the early

manifestations may be slight, vague, ill-defined and difficult to

evaluate.

INIany cases diagnosticated as indigestion, biliousness, neuralgia,

neurasthenia, asthma, bronchitis are in reality the early manifesta-

tions of arterial disease. It is well to be skeptical regarding what
appear to be purely functional derangements without demonstrable

cause in individuals past middle life. It was doubtless with this

or a kindred thought in mind that the following advice was olfered

by an experienced practitioner: "When the patient complains of

his stomach, examine the heart; when he complains of his heart,

examine the stomach." It is hardly necessary to recall the number
of sudden deaths attributed to "acute indigestion."

It would profit but little to enumerate iti extenso all the difl'erent

symptoms which arteriosclerosis may occasion, Intt a few phases

may perhaps merit allusion.
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As is well known, sclerosis of the arteries is nearly always general,

yet in a given case certain organs or systems are the chief sufferers.

It is customary, therefore, to class the cases as (1) cardiac, (2) renal,

(3) cerebral, (.4) peripheral, (5) abdominal, (6) nervous. In each
instance symptoms may arise as a result of spasm, diminution in

caliber, thrombosis or rupture of a grven vessel. Such s^Tnptoms
are usually but not always brought on when an extra demand for

blood, either locally or in other areas of the body, exists. Thus in

the cardiac t\pe one has as subgroups those in which (a) myocardial,

(6) vahiilar and (c) coronary lesions and sj-mptoms predominate
the picture. In the renal group one finds (a) cases associated with
the contracted kidney and often ^\ith very marked secondary
vascular changes resulting from toxemia and hypertension, and (b)

those cases which show the true red, beefy sclerotic kidney and often

exhibiting few if any urinary symptoms. In the cerebral type one
finds not only a loss of mental elasticity, an inability to concentrate

attention or to enjoy things that once made an appeal; but also

psychasthenic manifestations, vagaries of conduct or outbursts of

excitement in people who had previously steered a straight course

and kept an even keel. One also encounterers amnesias and
temporary failure, either partial or complete, of vision, hearing or

consciousness; also aphasias.

The peripheral t^-pe is chiefly exemplified by \-ascular spasm,
intermittent claudication, spontaneous cramps, neuritic pain as in

erythromelalgia, localized gangrene, etc.

We must speak with less assurance regarding the abdominal type,

^lost often one sees flatulent indigestion simulating cholelithiasis

or ulcer. The latter may actually exist as a result of localized

endarteritis. A special t^pe of angina, angina abdominis, has been
described.

Finally, in the nervous group one finds vertigo and even comiil-

sions epileptiform in character. Such con^iilsions occurring in

indi\'iduals past middle life, in the absence of s\-philis, lead and
uremia, usually have an arteriosclerotic basis.

Arteriosclerosis may occur in infants, and when one takes the

trouble to look for it, it is not infrequently found in young adults

who may at the time show no vascular symptoms The symptoms in

these cases usually do not appear until arterial h^-pertension becomes
an added factor, and this, in many instances, may be years after the

peripheral arteries first show definite thickening.

But according to the modern conception, as has already been
stated, arteriosclerosis is a general disease; general, not only in its

arterial distribution but also in the fact that all the tissues of the
body may show the effects of the disease even independently of the
disturbances which result from a diminished blood supph'. In
other words, the chemical changes which cause vascular disease affect

other tissue cells directly, just as they do the arterial walls.
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Hence much attention has been tocussed upon a so-called "pre-

sclerotic" stage. Only after this stage lias advanced will one be

able to demonstrate arterial changes. Still later, as the case

progresses, definite evidences of circulatory, renal or cerebral failure,

or a terminal infection, will appear upon the scene. In the first

stage various and often ill-defined phenomena make their appear-

ance.

The earliest stage is always difficult, sometimes impossible of

recognition. Generally, one notes what appear to be a beginning

loss of bodily vigor, resistance to strain, or to infection, either with

or without what appear to be slight functional derangements, involv-

ing the digestive, circulatory, renal or nervous systems. Sometimes

the only noticeable changes are those of the skin, which becomes

dry, wrinkled and atonic, with a diminished sebaceous activity, a

tendency to chap, and suggests a possible hypothyroidism. Or

perhaps the patient may simply show an apparently causeless

anemia.

There is in the minds of many much confusion between arterial

hypertension and arteriosclerosi';. Indeed, the terms are unfortu-

nately sometimes used interchangeably. Of course, the two

conditions are often simultaneously present and prolonged hyper-

tension often leads to arteriosclerosis. But that the reverse is true

appears more than doubtful. (1) To begin with we are confronted

with the great senile group whose arteries may be like pipe-stems

but whose pressures are practically normal; (2) we have the large

group of hypertensive cases in whom the increased pressure begins

in middle life, is maintained at a very high level and precedes by

many years the appearance of demonstrable arterial thickening;

(3) it is not conceivable that a splanchnic vascular spasm can be

maintained over months and years of life, especially without pro-

ducing more local intra-abdominal disturbances than is the case,

to say nothing of the fact that splanchnic sclerosis is but rarely

demonstrable at autopsy.

In conclusion, it seems that clinical arteriosclerosis may simply

be an involutional process, a part and parcel of aging ; or it may l)e

mechanical or toxic in origin. Just how this involutional process is

brought about we are not in a position to state. But it seems more

than likely that it will ultimately be shown to be the result of

chemical changes associated with the bodily metabolism, which exert

their effects upon the individual visceral, vascular and somatic cells,

either directly or through the mediation of the ductless glands.



fox: arterioscleeosis in wild animals 821

ARTERIOSCLEROSIS IN WILD ANIMALS.^

By Herbert Fox, M.D.,
DIRECTOR, LABORATORY OF COMPARATIVE PATHOLOGY, PHILADELPHIA ZOOLOGICAL

GARDEN. _

The study reported here is a part of a general scheme of the

Laboratory of Comparative Pathology at the Philadelphia Zoological

Garden to place on record a review of the lesions fomid among the

animals at the autopsy table, thus attempting to fulfil the objects

of the collection, so aptly put in a quotation from Bacon's "New
Atlantis," that we have upon our walls: ''We have also parks and
enclosures of all sorts, of beasts and birds, which we use not only for

views and rareness, but likewise for dissections and trials, that

thereby we n^ay take light what may be wrought upon the body
of man." The subject of vascular disease was taken up as the

first step in a study of the cardiorenal system and has led to

some interesting observations. The morbid processes covered in

this report include only those described in human pathology

today as productive endarteritis and degenerative arteritis or

arteriosclerosis; it will be called angeitis as a collective term.

Among the annuals domesticated by man these lesions have received

scanty attention, possibly because their association with other

lesions is not pronounced, but mostly because they are relatively

rare. An accepted standard text-book, Hutyra and Marek, treats

the subject casually, laying greater stress upon the varieties caused

by parasites, while Zinserling questions whether arteriosclerosis, like

that seen in the human being, ever occurs in the horse. Another
author has observed it in heavily worked draught horses. Arterio-

sclerosis has also been seen in dogs, and IvoUisch states that the

essential pathology is the same. The incidence among domesti-

cated animals, as a whole, is not available, but it must be low. How-
ever, the occurrence of angeitis among wild animals is likewise not

great, for we present the result of an analysis of 5464 autopsies,

among which only 86 cases were discovered, that is about 1.5 per

cent. The distribution of these cases is as follows:

INIammals autopsied, 1806; angeitis, 33 or 1.8 per cent.; birds

autopsied, 3571; angeitis, 53 or 1.4 per cent.; all others autopsied,

87; angeitis, 0.

Before going on with the consideration of the features of these

groups and lesions, it might be well to consider for a space a few

general facts concerning the similarities and differences among man,
lower manunals and birds. In so far as the gfoss anatomy of mam-

1 This is a preliminary report upon the subject, the first step iu the larger field

of cardio-vascuki-reaal pathology. It was read before the College of Physicians,

Philadelphia, February 4, 1920.
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mals as a class is concerned there are ^elati^'ely few differences, the
cardiovascular structures being built upon the same general plan
and the physiology being \'ery similar. The minute structure is

likewise much of the same kind, the elastic tissues being, however,
rather more abundant in the lowest mammals. The physiology of

birds, however, must be constructed on a somewhat different plan,

because their anatomy is quite different and their habits require a
mechanism to control the distribution of strain on the cardiopul-

monary system. As a class birds are, per size, oversupplied with
heart and vessels, especially the trident-like group of arteries at the
base of the heart. This may be in the nature of a reservoir or as a
part of the pressure-regulating mechanism. The heart and the
origin of the three great vessels lie more free in the thorax, and they
lack the support of the well-organized mediastinal tissue seen in

mammalia. Great air sacs coimnunicating with the lungs and
bones, surround this central system, which must therefore require

adjustment when the birds fly high and low, dive or rise. These air

sacs are present also in the abdomen and pelvis. I am unaware
of any studies showing the operation of this mechanism or the seat

of its control, and mention is only made to show that instead of a
tissue pressure of more or less stability, as in maimnals, there is a
variable air-pressure in Aves. The physiological circulation of the
blood, while subject, of course, to anatomical variations, is really

much the same as in mammals. Microscopically a difference exists

in the walls of the bloodvessels, fibro-elastic tissue being more
prominent than in mammals, apparently at the expense of muscle
fibers; perhaps upon this may depend some of the pathological

differences. Birds have a temperature considerably higher than
mammals, in some genera rising as high as 112° F.; a few genera
seem to be poikilothermous. There is nothing at hand to show that
the cardiovascular control is otherwise than is known for the hmnan
being. The hypophysis, adrenal and thyroid, by some thought to

be essential to control of the vessels, are larger on the average in

animals whose habits demand severe or prolonged muscular effort.

For this statement I have no measurements or weights, but it is

a matter of daily observation at autopsies on cats, dogs, eagles on
the one hand, and lemures, rodents and parrots on the other hand.
In the bird the adrenal cortex is distributed with nervous tissue

through the body, the medulla being bare as a yellowish-brown mass,
lying at the upper pole of the kidney beside the sexual organ.

If to these anatomical differences between mammals and birds

and the variations of habits and habitats among both classes one
adds the element of captivity, it will be at once apparent there is a
verj^ great number of \ariables, so great that one hesitates to draw
conclusions. All that can be done is to point out certain more or less

obvious groups of facts, in hope that other later observations will

piece them all together.
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The effects of captivity, including unnatural food and the absence

of the chase, are verj' difficult to evaluate. While e\-en' attempt is

made at the Garden to approximate natural food, it is ob^•ious that

this must be incomplete and that gastro-intestinal pathology is

inevitable. As a matter of fact it is the most important factor to

be dealt with in zoological collections. The question of senility,

natural and induced by captivity, has been mentioned in several

connections with animal pathology, but its effect is as yet unsettled.

The division into proliferative and degenerative angeitis may be
open to some objection, but as the etiology of neither condition is

settled, it is fair to consider under the fonner those changes which
carr^^ out the picture of the thrombo-angeitis i)roliferans or endo-
arteritis obliterans. It happens that in our study five instances were
discovered aff'ec-ting vessels in or near frank inflannnatory processes.

The animals afi'ected with this producti\e })rocess were three birds, a
rodent and an elephant. In the case of two birds and the rodent
the process was associated with chronic intestinal lesions, while in

the elephant it was found as an endarteritis obliterans in large

vessels of the lung of chronic pulmonary' tuberculosis occurring in

this animal.

Degenerative angeitis, arteriosclerosis, was observed in thirty-one

manmials, the orders Primates, Carnivora, INIarsupialia and Ungu-
lata being represented, while Rodentia, Lemures and Chiroptera,

of which we have many protocols, are missing; four of eleven orders

are affected. The lesions take the fomi of roughened, rather opaque,
intimal changes, with degenerations of the media, but there is usually

missing that well-outlined, heaped-up, ulcerating, roughened intima

so characteristic of late human atheroma and present to a slight

extent in the A\'es. One occasionally sees fatty yellow streaks in

the lining, but the}' seem not to go on to calcification. The aorta

is by far the most affected vessel, the lesions being usually present

at the top of the arch and in the thoracic portion. There is one
case among manmials and one in birds with the longitudinal ridging

and opacity, but not the scarring, of syphilitic aortitis. Deformity
is never great and aneurysms occurred only four times. Two in-

stances of small sacculations in the aorta were found, a sort of

Monckeberg sclerosis; once also this occurred in a bird; these have
not been cut to confirm the tj-pe names. Among the thirty-one

cases ten show frank chronic renal disease, about equally divided

between the degenerative and glomerular t^'}^es. Six animals had
myocarditis of fibroid natiu-e, one, a monkey, showing distinct

coronarj^ sclerosis and concentric hypertrophy.

This t^pe of arterial disease seems to affect a larger percentage of

orders among the class Aves, twelve of seventeen being represented.

Fifty-one instances of degenerative arteritis are recorded, and of

these, birds of prey, parrots, ducks and geese supply twenty-seven;

ostriches and storks and gallinaceous birds, however, are well

represented.
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The birds of prey are divided into Falconidse (hawks, eagles) and
Catharidse (condors, vultures). The former are aggressive, the

latter timid, usually getting what is left after the former have
finished, although accused by some observers of preferring spoiled

meat; the two groups eat the same things at the Garden. They
supply 39 per cent, of the cases among the Aves and 19 per cent, of

the total reported. The lesions, while most prominent in the aorta,

are found also in main branches and take the fomi of heaped-up,

irregular, yellowish-gray intimal patches over degenerative media;

the superficial deformity may be marked at times, but little scarring

occurs. Calcification has not been seen, but certain patches are

quite like those of the human lesions.

Parrots present exceptions to the general picture in birds, for their

lesions are more commo i in the smaller vessels and strongly resemble

senile arteriosclerosis, with its medial degeneration and calcification,

as seen in man. Perhaps a considerable number of our specimens

have been pets for a time, thus subjected to the effects of civili-

zation. These birds are known to be long-lived, perhaps up to a

century, and the process may be a real senile arteriocapillary

fibrosis.

Gallinaceous birds, chiefly grain-eaters, show insular atheroma in

sharply outlined areas, as do the larger aquatic birds, storks, herons

and the like. The anserine birds \ ary very much in the type of

lesions, as indeed they do in habits and hal)itat, but the larger ones,

like geese, show quite clearly a patchy intimal o^'ergrowth and fatty

deposit with less evident mesial change.

Renal lesions of a chronic nature were apparent in seventeen of

the fifty-one birds, verv' unifomily distributed in percentage among
the various avian orders. Nephritis in birds is not yet well enough
known to determine exactly all the varieties, but the degenerative

type seems more prominent, glomerular forms being, however,

clear at times. Ten birds showed chronic myocarditis. Three

aneurysms were found, two in geese and one in a vulture. In two
of the eagle family a definite cardiac hypertrophy was noted, one

in association with myocarditis and nephritis.

In only tw^o cases of the whole eighty-six was chronic valvulitis

noted, the aortic and mitral being involved, but the notes do not

attempt to estimate the hypertrophy. A word might be added
concerning the occurrence of fatty deposits in the intima without

evidences of sclerotic change. This lesion occurs commonly in the

human being, not infrequently appearing in young persons, with

and without acute infectious dis(>asc and without apparent reason

for chronic vascular degeneration. Such a fatty deposition is ex-

ceedingly rare in wild annuals, and, when it occurs, is more patchy

than in human beings. It seems to be conne('te<l with infection.

Our study tends to confinn the general oi)inion of the rarity of

arteriosclerosis in th(> lower animals, l)ut ])(>rha])s a closer study will
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reveal more cases, especially since we know the groups in which it

appears. It is most common in cats and dogs, bovines, predatory
birds, parrots, gallinaceous and aquatic birds, and in these groups
it is most definitely developed in those living on a protein diet. The
lesion is ver\- common in the orders showing the greatest number
of cases of gastro-enteritis; this is especially true of parrots, aquatic

birds and herbivorous and carnivorous mammals. The aorta is more
affected in manmials, the disease is more distributed in birds. A
rough similarity to the human aortic lesions is to be seen in the

predatory birds and some of the carnivora, while the parrots exhibit

degenerations in middle-sized vessels not unlike those of arterio-

capillary fibrosis.

The animals most affected are those prepared by nature for

severe or prolonged physical effort, such as in figlit and flight. Aneu-
rysms occur rarely, usually at points of branching and always
near atheromatous plates; they are small and seem to retain part

of all coats of the vessels, seldom becoming large enough to form
their wall from the surrounding areolar tissue. IVIore males than
females are listed in the series, but as we have many more males on

record, perhaps the difference would be less marked if the figures

were closely comparable.

TWO CASES OF FIBRINOUS BRONCHITIS, WITH A REVIEW
OF THE LITERATURE.

By I. Chandler Walker, M.D.,
BOSTON, MASS.

(From the Medical Clinic of the Peter Bent Brigham Hospital, Boston, Mass.)

During the past foiu- and a half years, in which an intensive study

on bronchial asthma has been made, the sputum of asthmatic patients

has been carefully examined. As a result of careful examination

of the sputum 2 cases of fibrinous bronchitis were noted. Although

the history which the patient gives, and to a less extent the observa-

tion of the patient diuing an attack suggests the diagnosis, it is

the finding of long, branching casts in the sputum that establishes

the diagnosis of fibrinous bronchitis.

At various intervals all cases of fibrinous bronchitis, also known as

plastic bronchitis and bronchitis psuedomembranosa, have been

collected from the literature, but the best, most complete and most
recent review of the literature and discussion of the disease was
published by Bettman^ in 1902. Previous to 1869, because of incom-

plete observations, it is difficult to say just how many cases of

fibrinous bronchitis actually occurred in the literature, but a safe
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estimation would put the total at about thirty. The interval

between 1809 and 1902 covered by Bettman's paper furnishes about

50 cases; for a list of these cases reference may be made to Bettman's

article.^ From 1902 to 1920 I was able to find 31 cases in the

literature: 2 of acute fibrinous bronchitis and 29 of the chronic

variety. Those cases reported in the literature since Bettman's

paper will be listed at the end of this paper.

That the condition is an unusual one is evidenced by the small

number of cases reported in the literature; however, the condition

is not rare, since the author has learned of local cases that were

never reported and of 2 other cases, observed by Dr. LawTason

Brown,^ that may yet be reported, and, furthermore, while reading

the literature, the author ran across several instances in which cases

were shown and demonstrated before local foreign medical societies;

but since these were never published as cases they are not indexed

in the literature on the subject. A more careful examination of the

sputum of patients with bronchitis, asthmatic bronchitis and the

like would probably result in a still greater 3'ield of cases of fibrinous

bronchitis.

Cases of fibrinous bronchitis fall naturally into three groups,

namely, acute bronchitis with expectoration of branching casts,

chronic bronchitis with expectoration cf branching casts and cases

in which branchhig casts were not expectorated but were found in

the bronchi at autopsy. Since the chief distinction between the

acute and the chronic form is the duration of the disease or the

repetition of attacks in the latter, and since most acute cases become
chronic because death or permanent relief rarely follows one attack,

and since the symptomatology is the same in both t\']Des, this paper

will discuss only the chronic type of fibrinous bronchitis.

Branching casts may be found in the sputum of diseases other

than fibrinous bronchitis. Occasionally in organic heart disease,

in pulmonary tuberculosis, in penumonia and frequently in cases

secondary to diphtheritic inflammation of the larynx, branching

casts are expectorated. Fm'thermore, it is not uncommon to find

small casts without branchings in the sputum of asthmatic bron-

chitis, and rarely these are found in association with pulmonary

edema and lobar pneumonia. None of tliese conditions, however,

are considered to be fibrinous bronchitis, since the formation of

casts is secondary or related to some other condition. In other words

fibrinous bronchitis is idiopathic, whereas in the condition just

mentioned above the formation of casts is sym])lomatic.

A brief analysis of the symptomatology as usualh' obtained from

cases of fibrinous bronchitis is as follows: The usual age of onset

is between the ages of thirty aiid sixty, with a progressive increase

of incidence up to middle life and then a gradual decline. Occupa-

tion, family history and chemical irritants seen) to have little or no

bearing on the disease. Often there is a previous history of some
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acute infectious disease, and almost invariably there is a past history

of chronic bronchitis. The onset of chronic fibrinous bronchitis

is usually with an exacerbation of a chronic catarrhal condition;

there may be some fever. In the acute cases there is usually a

preceding acute bronchitis, accompanied by considerable elevation

of temperature and frequent chills. In both the acute and chronic

forms there are paroxysmal attacks of dyspnea and some cough,

and these generally immediately precede the expectoration of casts.

The dyspnea is chiefly inspiratory in type, the cough is very hard

and there is considerable cyanosis and frequently a feelhig of tight-

ness or constriction in the chest. Symptoms are temporarily relieved

by the expectoration of casts, and the severity of the symptoms are

greatly out of proportion to the size or number of casts which, when
raised, relieve the attack. Between the raising of large casts, small

and incomplete portions of casts are usually expectorated. The
amount of respiratory distress would seem to be out of proportion

to the degree of limited obstruction caused by the small incomplete

casts unless there is a reflex obstruction involving a larger area of

the bronchial tree. Hemoptysis is rare. There may be considerable

loss of weight and strength.

Physical signs do not distinguish fibrinous bronchitis from ordinary

bronchitis, with the exception that when the casts are in situ a very

coarse, dry, clicking sound, probably caused by the flapping to and
fro of loosened portions of casts, may be heard with both inspiration

and expiration. Impairment of resonance may be elicited and all

types of rales may be heard. One would expect impairment or

absence of breath and voice sounds in the area of lung that is

obstructed, but this is rarely the case, probably because there is not

total obstruction by the casts, which usually have a lumen.

For a detailed description of the casts reference should be made to

Bettman's^ paper. In general the large casts average 10 cm. in

length and show branchings down to the seventh degree. They
are white in color and have a consistency of fibrin. Many branches

have little intumescentia, w^iich may be due to air bubbles or to

diverticuli. A lumen may extend throughout the branches, but

often the terminal branches end either as a solid plug or as a Cursch-

mann's spiral. Usually small portions of casts are expectorated for

some time after a large cast has been expelled. Microscopically

the casts usually present a fibrillar, stratified ground substance

containmg in its meshes leukocytes. The amount of fibrin varies

and there is not as much present as one would anticipate. In each

case reported only one or two distinct types of bacteria have been

found, so that each author has considered that the bacteria found

in his particular case w^re the cause of the condition. On reviewing

the literatm'e, however, the bacteria found in the different cases

vary so widely that one must conclude either that any t^^^e of
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organism may cause the condition or that the organisms present in

the casts bear no relation to the cause of the disease.

There seem to be no definite sequelse or comphcations m this

disease, and only rarely is there a fatal termination as a direct

result.

Case Report. F. W. P., white, male, aged fifty-five years, was
under observation at the Peter Bent Brigham Hospital (Med. No.
220G5) from September 22 to September 27, 1919.

The patient complained of cough at night. His parents died of

old age and his sisters are well. There is no history of illness or

death in the immediate family and no family history of constitu-

tional diseases. The patient has been a farmer all his life and he
has always lived in ]\Iassachusetts. His past history follows:

He had chicken-pox, measles, mumps and whooping-cough in child-

hood, scarlet fever at the age of six, and six years ago for one year

he had rheumatism, swelling and redness of the joints of his fingers

and toes, but this did not prevent him from working. He has had
a right inguinal hernia for eight years. He has been subject to

occasional colds, with some e: pectoration. Recently he has had
nasal obstruction, which was relieved by removal of polypi. He has

had no cardiorespiratory, gastro-intestinal, genito-urinary or neuro-

muscular symptoms. There has been no loss of weight.

The patient's present illness began five months ago, following

removal of nasal polypi. Ever since their removal he has had
coughing spells of two or three hours' duration almost every night.

He is free from these coughing spells durmg the daytime, and if he

sleeps sitting up the cough is much less severe. The paroxysms of

coughing are followed by dyspnea of a few minutes' duration.

Previous to the cough there is little or no dyspnea, but during the

attack both hispiration and expiration are labored. No cyanosis

has been noted. At the beginnhig of an attack he raises frothy

sputum, then it bec-omes slimy, and toward the end of the attack he
raises twisted white or yellow strings. There is also a white, watery
discharge from the nose during the paroxysm. There is no history

of hemoptysis, night-sweats or loss of weight.

Physical exaniinaticm reveals nothing abnormal as regards the

skull, scalp, hair, face, eyes, ears, nose, gimis, tongue, pharynx,

larynx or neck. He is well developed, thin but not emaciated; his

mouth is negative except for a slightly offensive breath, and his

teetii are negative, with the exception that there are many fillings

and two are missing.

The thoracic cage is small in size and the manubrium is very
prominent (chicken-breasted). Chest expansion is good and equal

on the two sides; rate and depth of respiration are normal. Exami-
nation of lungs reveal no abnormalities, with the exception that a

few transient, low-pitched, coarse, bubbling rales are heard, after

violent coughing, over the larger bronchi in front on both sides of
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the sternum. Examination of the heart, bloodvessels, abdomen,
genitalia, rectum, lymphatic glands, bones, skin and extremities

reveals nothing abnormal. The systolic blood-pressure is 124 and
the diastolic is 80.

Examination of urine, stool and blood re\'ealed nothing abnormal;

no eosinophilia. Blood-serum Wassermann reaction was negative.

Roentgen rays showed no abnormality in the sinuses, no pus

pockets about the teeth, and the heart to be normal but ptotic in

type. The diaphragm was within normal limits; there w^as diffuse

peribronchial thickening throughout both chests; the right apex

showed slight mottling and the left hilus showed a slightly increased

density.

During the patient's stay of six days in the hospital he slept

prop})ed up in bed in order to prevent severe coughing spells. On
several occasions, however, about midnight the patient had attacks

of difficult breathing, lasting about an hour. Epinephrin injected

subcutaneously in 0.5 c.c. doses would give moderate relief; sterile

water injected subcutaneously had no effect. The patient's tem-

perature on two occasions was 99°, otherwise it was normal ; his pulse

ranged from 70 to 90 and respirations varied between 20 and 25 per

minute. He had no severe coughing spells while in the hospital,

but every day he did raise long branching segments of casts from

the smaller bronchi. About ten days pre\ious to entrance to the

hospital he had had a severe attack of cough and dyspnea, and at

this time he expectorated a large cast.

Examination of the sputum revealed a rather thick, tenacious,

slimy material, in which casts and plugs were suspended. The
casts were 2 to 5 cm. in length, averaged from 2 to 4 mm. in diameter,

had a lumen with various intumescentia and 2 to 4 branches. The
plugs were solid molds of the smaller bronchi and some ended in

Curschmann's spirals. No tubercle bacilli were fomid in the

sputum; there were a large number of eosinophils present and a few

Charcot-Leyden crystals.

jMicroscopic examination of the casts revealed a fibrillar, strati-

fied, gromid substance; the ground substance was mucus and the

fibrillar structure was fibrin in the meshes, of which there were

polymorphonuclear leukocytes and eosinophils. The solid plugs

on section showed a matrix with strings of mucus and fibrin infil-

trated with small lymphocytes and polymorphonuclear leukocytes.

No tubercle bacilli or influenza bacilla were found either in the casts

or in the plugs; many cocci were present.

Bacteriological examination of the sputum alone revealed hemolytic

streptococcus subacidus and non-hemolytic streptococcus ignavus;

from the casts alone hemolytic streptococcus subacidus and non-

hemolytic streptococcus salivarius were recovered. In obtaining

these types of bacteria a portion of the sputum was washed and

shaken in dextrose bouillon, and then blood-agar plates were poured

;
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the casts were teased out, washed in sterile saHne, shaken and

macerated in dextrose bouillon from which blood-agar plates were

poured. Smears of the macerated casts and plugs revealed no

tubercle bacilli and no influenza bacilli; only cocci in chains were

seen.

The second case will not be given in detail, since it has already

been published by Dr. Henry A. Christian^ in the Medical Clinics

of North Avjerica, Boston number, 1919, II, 1255. A summary
of this case follows:

D. R., white, male, aged twenty-two years, a plmnber's helper

by occupation, entered the Peter Bent Brigham Hospital (Medical

Xo. 9990) complaining of breathlessness. His family history, past

history, and habits are unimportant. There is no history of exposure

to irritating fumes.

The present illness began suddenly three months ago in September,

1918. He was awakened by a severe cough, a feeling of breathless-

ness and oppression. After an hour the attack gradually passed and

he went to sleep. Each night since he has had similar attacks which

have increased in frequency, duration and severity. Cough always

precedes the attack and the raising of thick, stringy sputum relieves

the attack. During the attack expiration is easy, but inspiration is

difficult; there is considerable wheezing and cyanosis and a feeling

of tightness in his chest. During the day he has mild attacks

directly after eating. Epinephrin relieves the attacks. In Novem-
ber, 1919, two months after the first attack, many pol^i^i were

remo\'ed from his nose without apparent benefit. He has lost forty

pounds in weight.

Physical examination is negative, with the exception that exami-

nation of the lungs reveals a slightly hyperresonant note throughout;

expiration is distinctly prolonged and slightly high pitched and a

few scattered crepitant rales are heard throughout the lungs.

Roentgen rays showed that the entu-e right chest was less radiant

than the left and a diffuse peribronchial thickening which is more

marked on the right side and dense glands at both lung roots.

The patient was under observation twenty-four days. During

this time his temperature usually varied between normal and 99°,

with an occasional swing to 100°; his pulse varied between SO and

100 and his resx^irations were usually 20 per minute, with an occa-

sional increase to 30 per minute. Every night he had an attack of

coughing, dyspnea, chiefly inspiratory, wheezing and expectoration

of branching casts. Mild attacks occurred during the day. Epi-

nephrin relieved the attacks. Administration of potassium iodide

and an autogenous sputum vaccine seemed to be of no benefit. His

blood constantly showed a slight polymorphonuclear leukocytosis.

Repeated examination of the sputum revealed many branching

casts, many eosinophils and Gram-positive cocci in chains. No
tubercle bacilli were found. A hemolytic and a non-hemolytic
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streptococcus in about equal numbers were obtained by plating the

sputum in blood agar. Sections of the casts re\ealed chiefly mucus,

with a fibrin reticulum in the meshes of which there were large

numbers of mononuclear eosinophils and streptococci.

Discussion of the Etiology of Fibrinous Bronchitis. The etiology of

this disease is obscure. In a few cases at postmortem there was a

break in the continuity of the bronchial epithelium, in others the

bronchial epithelium has contained a large number of mucus-

secreting cells which would suggest an exaggerated secretion from

the normal mucus glands. The fact that the casts are composed

in greater part of mucus would substantiate the increased secretion

of mucus and the small amount of fibrin in the casts might come
from the rupture or break in the bronchial epithelium. Retention

of this mucus and fibrin in the bronchial tree for some time would

permit of coagulation or hardenmg of these substances so that a

cast is formed. There would be some irritation causing the accumu-

lation of leukocytes, and since bacteria are normally present in the

bronchi, leukocytes and bacteria would naturally be present in the

casts.

Since in some cases of fibrinous bronchitis there is an element of

neurosis, this condition has been considered by some as allied to

mucous colitis. These two conditions are similar in that the

intestinal casts of mucous colitis resemble closely the bronchial

casts of fibrinous bronchitis, and the etiology of both conditions is

obsciue.

The author prefers to correlate fibrmous bronchitis with asthmatic

bronchitis, bronchiectasis and chronic bronchitis. In almost all

of the cases of fibrinous bronchitis, asthmatic bronchitis and bron-

chiectasis there is a preceding history of bronchitis, and throughout

the coiu-se of these diseases there is a backgromid of bronchitis.

When patients with bronchitis develop paroxysms of dyspnea and

suff'ocation the condition is then called asthma; in order to distin-

guish this condition from true bronchial asthma the author calls

this condition asthmatic bronchitis. For the author's dift'erentiation

between true bronchial asthma and atypical or asthmatic bronchitis

one may refer to the Oxford Medicine by Christian and MacKenzie.*

If in cases of bronchitis, breaks in the bronchial epithelium, with

more or less loss of it occur, fibrinous bronchitis may result; if these

breaks invade the deeper structure of the bronchial tubes, thereby

causing a weakening of the structure, bronchiectasis may result.

In asthmatic bronchitis there is a simple catarrhal desquamation

of the bronchial mucus membranes much in excess of that which

occurs in bronchitis, and in fibrinous bronchitis there is a permanent

loss of the epithelium. Furthermore, in asthmatic bronchitis it is

not uncommon to find non-branching casts and plugs in the sputum.

Very likely all of these conditions are caused by bacteria, and we

know that a large proportion of the cases of bronchitis and asthmatic
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bronchitis are due to bacteria, since autogenous sputum vaccines

frequently relieve the condition; in fibrinous bronchitis and bron-

chiectasis, however, vaccines do not benefit, because too much
destruction of tissue has taken place. Local lack of vitality prob-

ably explains why bacteria produce these conditions in some
individuals. Because of the local lack of vitality or inadequate

resistance of the bronchi to infection in some persons, bacteria,

which in others are non-pathogenic, are able to set up infectious

processes. Fliu-in^ speaks of the " syndrome de debilite bronchique,''

which is characterized by hyperesthesia of the mucosa, unstable

local circulation and special secretory response to any causes liable

to stimulate secretion in the mucous glands.

Conclusions. Cases of fibrinous bronchitis would probably not

be as rare as the literature would indicate if the sputa of patients

were more carefully examined.

The diagnosis of fibrinous bronchitis is made only by the finding

of long, branching bronchial casts in the sputum of cases that do
not have tuberculosis, diphtheria, pneumonia or some other primary

bronchial disease.

Fibrinous bronchitis is an idiopathic disease, the cause of which is

unknown. Although it may be due to a neurosis it seems more
closely allied to bronchitis, bronchiectasis and asthmatic bronchitis.
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CURVES OF SUGAR AND UREA AFTER STANDARD PROTEIN
MEALS.

By A.\ge Th. B. Jacobsen, M.D.,
AND

Harold Edwards,
NEW YORK.

(From the Clinic of Dr. Frederick \L .\lleii. New York City.)

One of the writers^ previously reported observations of tlie effects

of diet on the blood sugar of normal persons and diabetics. The
results showed no demonstrable influence of protein in the type of

cases studied. Roily and Oppermann- obser\'ed a rise of blood

sugar after protein meals in some diabetics. Strouse, Stein and
Wisely^ found no evidence of a rise of blood sugar in normal persons

after carbohydrate-free meals. In animals with suitably severe

diabetes controlled by undernutrition, AUen^ has regularly found

marked hyperglycemic cur\'es following protein ingestion. Mosen-
thal, Clausen and Hiller^ found that carbohydrate-free meals cause

no hyperglycemia in non-diabetics or in some diabetics, but in

other diabetics they produce more or less rise of blood sugar. This

rise was found particularly m cases with initially low blood sugars,

and was commonly missed in cases with marked hj-perglycemia at

the outset. The rise of blood urea after protein ingestion in rela-

Jacobsen, A. Th. B.: Biochem. Ztschr., 1913, Ivi, 471-494.
2 Biochem. Ztschr., xlix, 1913, 278-292,
' Bull. Johns Hopkins Hospital, xxvi, 1915, 211-215.
* .Am. Jour. Med. Sc, 1917, p. 153, Chart VIII.
5 Arch. Int. Med., xxi, 1918, 93-108.
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tion either to retention or metabolic variations has been investi-

gated, especially by Addis and Watanabe.'' An investigation was

therefore undertaken to determine the curve of plasma sugar in

normal, diabetic and nephritic individuals after standard protein

meals and was extended to cover the urea of blood and urine.

Methods. The standard procedure was that the subjects voided

urine and were bled, then ate a })reakfast consisting solely of 50 gm.

protein in the form of beefsteak, and 200 c.c. water. Two patients

in the series received only 40 gm. protein. Every two hours there-

after urine was passed and blood taken and 200 c.c. water drunk.

After eight hours a very light supper was taken of cornstarch and

candy with a trifle of fruit, having negligible protein content. Water

was then taken at will, but no other food until after the blood and

urine samples the next morning, which closed the twenty-four-hour

period. Sugar was determined according to Benedict, urea by the

urease method of ^'an Slyke and ("ullen and total nitrogen by the

usual Kjeldahl method. Blood sugars were determined in two of

the normal individuals, in confirmation of the writer's previous work

regarding the negative effect of protein. The sugar changes were

w^ithin the limits of accidental fluctuation.

There was a very appreciable rise of the blood urea during the

eight-hour experimental period, followed by a fall at the end of the

twenty-four hours in every individual except No. 5. This person

was a technician in the laboratory. His urine, like that of all the

others in this group, was free from albumin and casts. He was

supposedly in perfect health, though subject to occasional headaches.

It was learned that he had by chance eaten excessive quantities of

meat on the day before the test. These facts explain the exception-

ally high excretion and the lower blood urea after twenty-four hours.

In a strict sense this person probably has a slight ne})hritis, and

he has been advised to follow a fairly low protein diet. Irrespective

of this question it is evident that the initial percentage of blood

urea is not a safe criterion of the tendency to rise after a certain

protein intake.

TABLE II.—PROTEIN TESTS IN SEVEN DIABETICS.

1.—28 years.
(40 gm. protein.)

Blood.

Plasma
Urea, sugar, Chlorides,

mgm. per per cent. nigm. per

100 c.c. 100 c.c.

Before 20.0 0.139 568

1 hour . 24.0 0.174 518

2 hours 26.0 0.174 576

4 hours 32.2 0.158 576

6 hours 36.2 0.165 587

9 hours 35.2 0.123 572

24 hours 29.0 0.122

Excreted 11.6 grams total nitrogen.

6 Arch. Int. Med., 1917, xix, 507-517.
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2.—27 years.

Blood.
(40 gm. protein.)

Urine.

Before .

1 hour
2 hours

4 hours

6 hours

9 hours

24 hours . . . o*.* u.

i

Excreted 14.2 grams total nitrogen.

3.—35 years
Blood.
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The diabetics were mostly young, but were all alike in having
the severe form of the disorder, more or less completely under
control by undernutrition treatment. There was a history of three

to ten years' duration and an advanced degree of emaciation and
weakness in all except No. 1, who had apparently been diabetic less

than six months and was only slightly thin. The preceding diets

ranged from fasting, in the case of the first test on patient No. 7,

up to GO gm. protein, 20 gm. carbohydrate and 1000 calories in

patient No. 3. All were free from albuminuria or casts except No. 2.

There was moderate edema in No. 2 and slight in No. 6 at the time

of the test. Patient No. 3 had formerly been subject to edema,
but was free at this time. The others had ne\'er exhibited edema.
The plasma chlorides remained within normal limits in all deter-

minations. The blood-pressure was normal or subnormal in all.

The general program of the tests was the same as above described,

except that after the initial period of eight or nine hours a supper of

negligible food value was given, consisting of bran biscuits, agar

jelly, one dish of thrice-cooked vegetable, and coffee or infusion of

cocoa shells. Certain points concerning the results in individual

patients may be noted as follow.,

:

Patient No. 1, starting with a nonual blood urea of 20 mgm. per

100 c.c, showed a greater rise than any of the normal subjects,

viz., to 30.2 mgm. at the sixth hour. The plasma sugar, starting

with a slight hyperglycemia of 0.139 per cent., jmnped to its maxi-

mmn of 0.174 per cent, in one hour, and in general fell after the

second hour. Undernutrition on this day is indicated by the plasma
sugar, lower after twenty-four hours than at the outset, and by the

excretion of nitrogen exceeding the intake. This absence of reten-

tion is of interest in connection with the prolonged rise of blood

urea.

Patient No. 2 was admitted with a history not only of the severest

t}q)e of diabetes but also of several mild attacks of renal colic fol-

lowed by passage of small calcuU, with blood in the urine at these

times and pus afterward. In the hospital the albumin in his urine

frequently gave Esbach readings as high as 1.5; the sediment

showed enomious numbers of pus cells but no casts. Later attacks

caused his blood urea to rise above 130 mgm. per 100 c.c, and at the

time of the test he may be considered as re])resenting a combination

of diabetes and nej)hritis. Starting at 47.2 mgm. per 100 c.c, the

bhxxl urea rose to its maxnmmi of 70.0 mgm. at the sixth hour.

At the same time the twenty-four-hour nitrogen output was nearly

double the intake, in correspondence with the ver^^ low diet in a

patient possessing a minhnum of body fat. In the days pr(H'(>ding

the test, the rather rapid fall of the formerly intractable blood sugar

to a subnormal level was another indication of danger. I'nder

tliese circumstances, though the dial)etes was the most desi)erately

severe of the series, the rise of the plasma sugar from the ingestion
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of protein was considerable in proportion to the original amount
but trivial in absolute figures. The patient is still alive after nine

months, free from glycosuria and acidosis and much improved in

strength, and at home with normal plasma sugar.

Patient No. 3, with a somewhat less degree of diabetes and under-

nutrition, started with plasma sugar of Q.074 per cent., and reached

the maximum of 0.144 per cent, in three hours after eating. There-

after the curve progressively fell. The urea analysis before eating

was lost. From 40 mgm. per 100 c.c. one hour after eating, it rose

to 56 mgm. at the ninth hour. The lack of parallelism with the

sugar curve is especially noticeable. During digestion a well-

marked acetone reaction developed in the urine and later disap-

peared, due either to the protein or to the trifle of fat in the lean

meat.

Patient No. 4 was tested when the diabetes was only partially

under control, as indicated by the hyperglycemia of 0.176 per cent.

This rose to its maximum of 0.205 per cent, at the fourth and sixth

hours after eating and traces of sugar were excreted. The urea

curve was parallel, starting at 24 mgm. per 100 c.c. and reaching

34.2 mgm. at the sixth hour. The morning figures of 0.242 per

cent, plasma sugar and 39.2 mgm. urea proved that the patient

broke diet in the evening.

Patient No. 5 had an unusually intractable diabetes for his age,

and the question arose whether his slow progress was due to break-

ing diet or whether his hyperglycemia could actually be due to the

small quantities of prescribed food. He was accordingly given the

50 gm. protein test while under constant observation in the labora-

tory, and the blood followed for sugar alone for six hours. The
marked hyperglycemia demonstrated the true severity of the con-

dition, and subsequent acquaintance with the patient and the ulti-

mate favorable outcome confirmed his fidelity.

Patient No. 6 underwent fasting immediately upon admission

and was given the test with 50 gm. protein as soon as the plasma

sugar became normal. The plasma sugar rose to a maximum of

0.147 per cent, at the fourth hour, but was still 0.15 per cent, the

next morning, indicating that the patient could not yet tolerate

this quantity of protein without hyperglycemia. For this reason

the protein ration for the ensuing days was set at 30 gm. Durmg
digestion the COo capacity of the plasma showed some of the

familiar digestive variations. The blood urea rose from 31.4 mgm.
per 100 c.c. to 46.4 mgm. at the fourth hour and held this maximum
for at least four hours. The two-hour urinalyses showed no retention

as compared with normal persons in Table I and the total twenty-

four-hour excretion was excessive, as is natural for the emaciated

organism under these conditions. No acetonuria appeared during

the test.

Patient No. 7 was subjected to two tests, the first during active
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glycosuria before treatment, the second during the early stage of

treatment, when there was hyperglycemia but no glycosuria.

In the first test on October 26 the variations in blood urea and
sugar were slight and parallel for the first eight hours. This test

represented a partial fast following abrujjtly upon the former mixed
diet; therefore the result at the end of eight hours was a slight fall

in blood sugar. The blood urea, on the contrary, was a trifle

higher than at the first, but after twenty-four hours had fallen to

the markedly low level of 9 mgm. The urea excretion was high,

both for the twenty-four-hour and for the two-hour periods. The
plasma bicarbonate fell distinctly during this protein test and the

urinary nitroprusside reaction remained heavy. At the same time

the urinary sugar fell.

By November 20 the patient had reached a point where sugar

and nitroprusside reactions were constantly negati\'e in the urine

and the ])lasma bicarbonate normal, l)ut hyperglycemia persisted.

The blood urea started at 11.8 mgm. per 100 c.c, reached a maxi-

mum of 24.7 mgm. at the sixth hour and was still up to 20.5 mg. the

next morning. The plasma sugar was 0.194 per cent, before eating,

])ractically the same two hours after, l)ut at the fourth hour was
found to be 0.272 per cent, and was still 0.209 per cent, the next

morning. The reason for the elevation of both urea and sugar here

after 50 gm. protein probably is that the preceding diet had con-

tained only 30 gm. protein. The quantitative twenty-four-hour

urine collection was spoiled l)y the patient's fault. Though this

patient's phenolsulphonephthalein test had shown an elimination

of 60 per cent, the first hour and 20 per cent, the second hour, and
both the urea and chloride functions had likewise been found normal

,

the impei'meability for sugar is indicated by the absence of glycosuria

with the high plasma sugars mentioned.

The first three patients listed had typical hypertensive nephritis

of severe grade, with only traces of albumin and rare casts. No. 1

had slight edema and ascites, due to myocarditis and cirrhosis of the

liver. Nos. 2 and 3 were free from edema. Case No. 4 was of the
" parenchymatous" type, with normal or subnormal })lood-pressures,

extremely heavy albumin and much edema. All had been for some
time preceding on diets liberal in calories but containing only 30 or

40 gm. ])r()teiu. The j)rogram of the test days was as described for

normal subjects. The liberal supply of water of these days was a

sharp dej)arture from the usual regimen of these patients, who had
been on diets ])Oor in both salt and fluid, and instead of sweeping out

nitrogen it may have contributed to its retention.

All the tests were characterized by marked deflciency of tJie urea

outj)ut as compared with normals, and especially in Case 1 this

apparent retention was extreme. In all except Case 4 the urine

volume indicated also a marked retention of fluid. The blood urea

rose in all during the flrst eight hours, but this rise was nothing
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extraordinary as compared with the records of the normals and
diabetics and failed totally to correspond to the comparative nitro-

gen elimination. In Case 1 the blood urea remained elevated at the

end of twenty-four hours, as if indicatino; the nitrogen retention,

but in Case 4 it ended at the same level where it began, and in Case
3 the elevation was trivial. Dilution probably played some part in

maintaining the percentages at such levels; also, with the ample
carbohydrate and calories of the usual diets, true storage as protein

may have been a factor; but obviously much is unknown concerning

the nitrogen retention of nephritis.

Patient No. 1 started with a normal plasma sugar of 0.108 per

cent., which was moderately increased din-ing the first six hours

after eating. Patient No. 2 started with hyperglycemia of 0.146

per cent., which rose to 0.1 5S per cent, at the second hour, then

gradually fell. Several previous writers have called attention to

hyperglycemia in occasional cases of nephritis, especially with

hypertension, and as such reports have been based on various

methods of analysis, it is evident that the excess material present

affects copper salts as well as picric acid, and may be glucose. But
in view of the possible errors rue to creatinin or similar substances

it was deemed best to defer any conclusions concerning nephritic

blood sugars until truer figures should be available by the use of the

procedure recently proposed by Benedict'' for removal of the inter-

fering material.^ One of us (-1.) i^roposes to carry out further tests

comparing the Benedict method with a copper reduction test for

the blood sugar.

Conclusions. 1. After a standard meal of 50 gm. protein there

is generally a rising curve of urea in the blood, which, as a rule, is

higher in patients with severe diabetes or nephritis than in normal
persons.

2. The l)lood-urea level is not a reliable index of nitrogen reten-

tion. In some instances, for example in diabetics, it may possibly

bear some relation to the rate of protein catabolism. On the whole,

it seems to be governed by so many factors of the previous diet,

fluid retention and unknown metabolic conditions that by itself

it forms an uncertain basis for conclusions.

3. The plasma sugar of normal ])ersons is not appreciably altered

by this quantity of protein.

4. Tlic substances in nephritic blood, which react like sugar to

the Benedict test, are increased after a ])rotein meal.

5. A typical curve of hyi)erglycemia follows the ingestion of pro-

tein in suitably severe cases of diabetes. This is likely to be missed

' Benedict, S. R. : Paper read liefore the Biochemical Society, Cincinnati, Ohio,

December 30, 1919.

* Subsequent analyses in this clinic with charcoal kindly provided by Dr. Bene-
dict have shown no more than slight changes in the above curves. Therefore either

the rise of plasma sugar after protein meals is not specific to diabetes or a diabetic

tendency is thus demonstrable in some cases of nephritis.
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if active symptoms of glycosuria or hyperglycemia are present, as

the effect of 50 gm. protein could scarcely be expected to be notice-

able amid such a surplus of sugar. Rarely also the rise may be
slight in extreme exhaustion. Under the conditions of strict diet

treatment this reaction to a standard protein meal may be used as

a measure of the severity of diabetes and a guide both to the protein

allowance and the total ration, and it has lately been used for these

purposes in this clinic.

TREATMENT OF SURGICAL SHOCK IN THE ZONE OF THE
ADVANCE.i

By W. Richard Ohler, M.D.,
FORMERLY MAJOR, M.C., BASE HOSPITAL NO. 7, BOSTON CITY HOSPITAL, BOSTON, MASS.

The nature and treatment of shock has, in recent years, attracted

considerable attention from the profession, especially on the part

of the surgeon. War-time conditions naturally brought under
observation greatly increased numbers of shock cases. The situ-

ation presented exceptional opportunities for the study of shock

and it also demanded a plan for specialized treatment. This was
all the more necessary when it became evident that in the advance
zones the surgeons, when busy, were very busy, and had no time for

carrying out specialized treatment. Internists, assisted and trained

by physiologists, were therefore called in to help in what has gener-

ally been considered a strictly surgical problem. The plan devised

by the medical department of the A. E. F. was to send into the

advanced areas so-called "shock" teams, composed of medical

officers (internists), nurses and corpsmen, especially trained and
equipped for the treatment of shock. In preparation for the work
the medical officers were given a special course in the nature and
treatment of shock at the central medical laboratory at Dijon,

under the super\-ision of Lieut.-Col. Walter B. Carmon, M.C.,

Boston, Mass.
In general the substance of the lectures and demonstrations given

at Dijon may be summarized as follows:

I. Theoretical. Whether shock be due to hemorrhage, exposure

to cold and wet, lack of food and drink, injury to muscle or nerve

tissues, singly or in combination, it was agreed that in shock we find

a condition of persistent low arterial blood-pressure, rapid pulse,

pallor or slight c^'anosis, sweating and rapid respiration, slight or

1 The cases reported were observed by Shock Team No. 116, in charge of Captain
George Strode, M.C. (Harrisburg, Pa.), and Shock Team No. 154, in charge of

Captain W. R. Ohler, M.C, during the St. Mihiel and Argonne Meuse offensives. I

wish to express my appreciation to Dr. Strode for permitting me to group all the cases

together.
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moderate acidosis. Giving to the conditions under which shock

teams would have to work, blood-pressure determination was con-

sidered the best single method, of determining the existence and the

severity of shock. A systolic pressure of 100 was set as the minimum
reading and members of shock teams were urged not to send a patient

to the operating room with a pressm'e below 100 unless absolutely

necessary.

11. Outline of Treatment, (a) Control restlessness by using

morphin in comparatively large doses.

(h) Restore body heat by promptly' warming the patient. The
following methods were suggested and were found efficacious:

1. Hot-water Bottles (the army canteen makes an excellent hot-

water bottle when the ordinary rubber one cannot be secured)

placed between the feet, between the thighs, on the chest (hands

folded over bottle) and in the axilla.

2. The Use of Hot Air. An efficient method in a field hospital

is to place the litters on saw-horses, place one or two ordinary

lanterns on the ground near the litter and close in the space by
means of blankets draped from the litter to the ground. In an

evacuation hospital other meth jds are generally avaihable. We were

able to secure small oil stoves and by means of ordinary stove pipe

direct the warm air under a bed cradle covered with a blanket.

(c) Restore Body Fluids. 1. Force Fluids by Mouth: Hot
soups, tea, coffee during first few hours. Warm soda bicarbonate

drinks suggested in order to aid in overcoming condition of acidosis.

2. Fluids by Rectum. Especially indicated in severe shock or

when the patient cannot take large amounts of fluid by mouth.

3. Intravenous Gum-salt Solution. In many cases of hemor-

rhage the infusion of certain fluids will restore the fluid bulk, and
such a restoration of blood vohune may be all that is needed to pull

the ])atient through a critical period. Indications for givin/ gum
salt are therefore tlie same as for gi^ing intraA'enous normal saline

solution. Gum-salt solution, so-called, is a 6 per cent, solution of

gum acacia in normal saline. Theoretically it does not difluse

out of the vessels as rapidly as normal saline solution, and conse-

(juently gives a more lasting rise in blood-pressure.

4. Blood Transfusion. When considerable blood has been lost

the reserve supply of body fluid may be so small that the tissues

can give up ^'ery little fluid to the circulation. Moreover, in such

instances, supplying additional oxygen as well as additional fluid is

in<licated. Blood transfusion presents the only means of increasing

the oxygen-carrying elements of the blood.

The citrate method was adopted throughout the A. E. F. as being

the most practicable of all methods. From 500 to 700 c.c. of blood

was withdrawn from an arm vein of a donor du-ectly into a bottle

containing 2.1 grams sodium citrate in 100 c.c. normal saline. By
taking care to have the stream of blood flowing freely and to keep
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the receiving flasks rotating no coagulation resulted. The citrated

blood was introduced through an arm vein of the recipient, pressure

being exerted by using the bulb of a blood-pressure appai-atus and
forcing air into the flask. In cases of extreme shock when the

blood-pressure was very low it often was necessary to cut down
on the ^'ein of the recipient. T;\^e sera of Groups II and III were
provided. Blood grouping was done according to the macroscopic

method described by Vincent.^ Members of shock teams were

advised to keep a nimiber of Group IV donors (so-called universal

donors) on hand because of the saving of time in using only this

particular group.

Approximately 125 cases of shock were obser^ed during our

service. In addition about 100 patients (postoperative cases) were

sent to the shock ward who did not prove to be cases of shock,

inasmuch as all had an entrance blood-pressure of 100 or more. It

was the habit of members of surgical teams to send postoperative

cases requiring special attention into the shock ward because such

attention could not be given in the cold, busy, crowded general

wards. It is quite possible that many of these cases were thus

prevented from "going into shock." At any rate it was our feeling

that the care of tliis type of case alone justified the work of a shock

team.

In a study of the cases of actual shock an attempt has been made
to group the cases according to the t\'pe of treatment as well as the

severity of shock. Routine treatment consisted in rest, warmth,
forced fluids (mouth and rectum), special treatment in intra\-enous

gum-salt solution and blood transfusion. The severity of shock was
determined by history, clinical appearance and blood -pressure

readings. It was practically impossible to depend to any great

extent upon history for determining the duration of shock

Wounded men very often could not tell just when they had been
injured nor how long a tune it took them to reach the evacuation

hospital. The loss of all sense of time on the part of soldiers who took

part in the terrible Argonne fighting was, in many instances, quite

amazing. Moreover, there was no time to take a detailed history.

It was our business to get the patients ready for operation just as

quickly as possible. Only thus could infection be controlled and
lives saved.

The fear of infection, therefore, as well as the degree of shock
influenced us in the treatment. Thus many cases undoubtedly
were given special treatment, when, had we been able to postpone
operation, such treatment would have pro^ed unnecessary. When-
ever it was possible the effects of routine treatment were observed
for a few hours before special treatment was given.

Group A. Forty-nine Preoperative Cases of Slight Shock.

- Jour. Am. Med. Assn., vol. Ixx, p. 1219-1220.
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Entrance blood-pressure varied from 60 to 100 systolic. Routine

treatment (rest, warmth, forced fluids by mouth and rectum) was
instituted. Tliree of the cases died from infection. All of the

others responded promptly to the treatment as outlined, the Ijlood-

pressm'e rising to normal within two hours. All stood operation

well and were eventually transferred from the shock ward in good

condition.

Group B. Sixteen Cases of Extreme Shock. In every instance

the patient's general condition and the meager history pointed to a

condition of shock for a number of hours. The extremities were

cold, skin clammy, pulse rapid, thready, in several instances not

palpable; pallor was extreme; restlessness more or less marked;
respiration rapid and shallow; temperature subnormal. Entrance

blood-pressure averaged around 60 systolic, and in five cases could

not be read at all. It was evident that all the patients had lost

considerable blood, but no readings were made to determine the

extent of hemorrhage.

In addition to routine treatment all the various forms of special

treatment were tried on this group. Seven cases were treated with

gum-salt solution alone. In each case 500 c.c. of the solution was
given at once, followed in one instance by 500 c.c. more at the end
of an hour, and in another instance by SOO c.c. normal saline solution.

Five cases were treated with both gum-salt solution and citrated

blood. About 500 c.c. of the gum salt given at once followed

within one hour by from 400 to 700 c.c. of blood. Finally there

were four cases in which blood transfusion alone was done. From
600 to 700 c.c. citrated blood was given within half an liour after

admission.

None of the patients in this group responded in any way to the

treatment given, and all died within three hours followhig admission.

(jtroup ( \ In contrast with the above group, consider a group of

36 cases of moderate shock, with a blood-pressure of 80 or below, in

which the treatment consisted of nothing but rest, warmth and
fluid by mouth and rectum. None of these cases had lost much
blood nor was there evidence of infection. Shock was probably
due in a very large measure to cold, exposure, lack of food and fluids.

In this group the following 2 cases seem worthy of special mention.
Case I,—Gunshot wound of the abdomen, five days post-

operative. The patient had been in the ambulance practically the

entire day. Condition on entrance: cold; clannny; pulse thready;

color good; systolic blood-j)ressure 60; diastolic not readable;

temperature subnormal. Active measures were taken to warm the

patient up, and within two hours after admission his blood-pressure

rose to 110 and within twenty-four hours he was able to be trans-

ferred to another ward.

Case II.—Gunshot wound of left arm, preo})erative, fourteen

hours in an ambulance. Condition on entrance: i)atient cold;
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pulse thready, barely palpable; slight pallor. Patient had been

wrapped in wet blankets, and his clothing also was wet. Entrance

blood-pressure 60. Treatment consisted of warmth and forced

fluids by mouth. Within two hours blood-pressure rose to 85 and in

four hours to 90. Patient sent to operating room; amputation of

the left arm; blood-pressure immediately after operation 90;

within twelve hours 110. Within twenty-four hours patient was
able to be transferred to another ward.

The average entrance systolic blood-pressure in the remaining

cases of this group was between 70 and 75, and all responded very

favorably within four to six hours.

Group D. A group of 24 cases of moderately severe shock. In

this group all the forms of special treatment were tried in addition

to the regular routine measures. This was done not because we made
any particular attempt to experiment on manner of treatment but

because the group, as a group, presented such a variety of problems.

In order to call attention to these problems the cases will be sub-

divided into groups according to the type of treatment.

Subgroup 1. Case I.—Gunshot wound of leg; extremities cold

;

pulse thready, rate 118; blood-pressure 90; 500 c.c. of gum-salt

solution given, with rise in blood-pressure to 98 within one hour.

Thigh amputation for beginning gas-bacillus infection. Returned

to shock ward; blood-pressure 62; 500 c.c. gum salt solution given,

followed by a rise in blood-pressure to 70 in four hours, 80 in seven

hours, and 110 within about twenty hours. Patient receiving warm
saline solution by rectum constantly. Patient transferred from

shock ward in good condition.

Case II.—Gunshot wound of right arm and shoulder; extremities

cold; pulse 120, poor equality; blood-pressure 60 to 70; 500 c.c.

of gum-salt solution given, with rise in blood-pressure to 80 within

six hours; sent to operating room ; shoulder amputation; returned

to shock ward; blood-pressure 70; 500 c.c. of gum-salt solution

given, followed by a gradual rise in blood-pressure, reading 110

within about twenty hours. Patient transferred from shock ward

in good condition.

Case III.—Gunshot wound of both legs; extremities slightly

cold; pulse 90, fairly good quality; blood-pressure 88; 500 c.c.

gum-salt given ; rise in pressure within three hours to 98. Operation,

extensive debridement of both legs; returned to shock ward with

blood-pressure of 92, which gradually rose to 110 within twenty

hours. Patient transferred from shock ward in good condition.

Gum-salt solution apparently acted very well in tiding this patient

over the operation. There was not much loss of blood, neither was

there evidence of mfection.

Case IV.—Gunshot wound of legs; received in shock ward in

apparently good condition; extremities warm; pulse 120; blood-

pressure 110; patient seen by surgical chief, who decided that the



S4S OIILER: SUKCilCAL SHOCK IN THE ZONE OF THE ADVANCE

case was not urgent and could wait for operation. Patient sent to

operating room fourteen hours after admission; blood-pressure had
already fallen to about 95 and gas gangrene had begun. High
amputation of left leg. Patient returned to shock w^ard; blood-

pressure 90, which fell in two hours to 50; 500 c.c. of gum-salt

solution given, followed by a rise in blood-pressure to 70 in two hours,

with no further rise in four hours. Gas-bacillus infection apparent

in other leg. Six hours after operation patient died.

Case V.—A case in which it was felt at the time that gum-salt

solution had perhaps done harm. A postoperative case, thigh

amputation for beginning gas gangrene; admitted to the shock

ward in apparently good condition, except that the blood-pressure

was only 60. Within two hours the pressure rose to 88, but within

four hours fell to 70. At this time 500 c.c. gum-salt solution given.

The administration of the gum solution was followed by a severe

chill and the patient died within two hours. This was the only case

in which a severe chill followed the administration of gum-salt

solution. It might well be argued in this case that the fluctuating

Ijlood-pressure was an evidence of severe infection, and that there-

fore the case was unsuitable for intravenous medication.

It will be noted in the above group of 5 cases that there was little

or no hemorrhage. In Cases I, II and Til gum-salt solution served

w^ell to tide the patient over the period of operation, even though
in 2 of the cases there was some evidence of infection. Case IV
is a case of severe infection and intravenous gum salt had little or

no effect on the course of the disease. In Case V we are left in doubt
as to whether or not gum-salt solution hastened death. In the

opinion of the writer it did not, because there have been many
instances in which rapidly spreading gas-bacillus infection has caused

sudden death.

Subgroup 2. Case I.—Gunshot wound of the abdomen; post-

operative; considerable hemorrhage; pulse 1G4; blood-pressure 64;

500 c.c. of gum-salt solution given; fall in blood-pressure within

three hours to 60; 200 c.c. of blood given followed by a rise in blood-

pressure to 68 within six hours; 450 c.c. more of blood given followed

by a slow but constant rise in pressure to normal. Constant rectal

saline during first twelve hours Patient was transferred from shock

ward in good condition.

Care II.^—Gunshot wound of right arm. Postoperative; con-

siderable hemorrhage on operating table. On admission to shock

ward blood-pressure 50; pulse 130; skin warm; 500 c.c. gum-salt

solution given Avithin one hour of admission. Pressure down to

68 in one hour and fluctuated between 68 and 60 during the next

two hours; 200 c.c. blood given, with a rise in pressure to 70 within

two hours; 450 c.c. blood given, with a rise in pressure to 105 within

four ho\irs. Patient eventually transferred in good condition.

Shock in above two cases was due to hemorrhage. Gum-salt
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solution apparently did little good, but, as a matter of fact, probably
helped considerably to tide the patient over until a complete trans-

fusion could be done. Case II illustrates the great value of the

citrate method in war conditions; 600 c.c. of blood was drawn for

this patient's first transfusion, but only 200 c.c. was given him
because another admission to the ward seemed to be in greater need
of the remaining 400 c.c. Later it was possible to secure another

donor and complete the transfusion.

Case III.—Gunshot wound of both legs; skin cold, moist; pulse

tliready; patient slightly restless; admission blood-pressure 74;

500 c.c. of gum-salt solution given; no change in blood-pressure in

three hours; 500 c.c. more giun-salt solution given; blood-pressure

rose in two hours to 85 but fell to 70 within four hours. Patient

was then transfused with 300 c.c. of blood, and within twelve hours

blood-pressure had risen to 110 and remained permanent. Patient

developed gas gangrene in both legs, and both were amputated.

Patient stood the operation well, but subsequently died of extensive

gas infection.

Case IV.—Gunshot wound of the tibia; postoperative; gas-

bacillus infection; admitted in poor condition; blood-pressure 84;

500 c.c. gmn-salt solution given; pressure fell in four hours to 68;

400 c.c. gum-salt solution given; pressure continued to fall to 60

in eight hoiu-s; 400 c.c. of blood given; pressure rose from 60 to

108 in eight hoiu's. Constant rectal saline. Amputation of arm
necessar}'^ for gas gangrene. Following operation blood-pressure

88; 500 c.c. of gimi-salt solution given, followed by a rise in pressm-e

to 100 in twelve hours. Patient died the next day from extensive

gas infection.

Case V.^—Postoperative; leg amputation for gas gangrene; admit-

ted in poor condition; blood-pressiu-e 70; 500 c.c. of gum-salt solution

given; fall in blood-pressure to 60 within tlu*ee hours; 600 c.c. of

blood given and pressiu-e rose from 60 to 98 within eight hours, and
then began to fall again, due to extensive bleeding from necrotic

tissue in stimap. 700 c.c. more blood given, but unpossible to control

hemorrhage, and the patient died.

Case VI.—Gunshot wound of leg and buttock; postoperative

for beginning gas-bacillus infection; blood-pressure 50; 500 c.c. of

gmn-salt solution given, with no response in three hom-s; 450 c.c.

of blood given and pressm*e rose to 100 within tv»-elve hoius. Second

operation necessary; amputation of leg and extensive debridement

of buttock and other leg. Pressiu-e fell to 84, rose in next two

days to 110. Third operation necessary; further debridement of

buttocks. Patient stood operation well; gas gangrene controlled;

patient eventually evacuated in good condition. Patient on almost

constant rectal saline during entire stay in shock ward.

Case VII.—Postoperative. Amputation of right leg for gas-

bacillus infection. Admission blood-pressure 80; pulse 104; skin
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warm. Two hours after admission blood-pressiire 75; 500 c.c. gum-
salt solution given. No change in pressure for one and a half

hours, when pressure fell to 50. Within an hour 600 c.c. citrated

blood given
;
pressure began to rise at once and within four hours

was 98. Patient was able to be transferred to another w'ard the

following day, but subsequently <^lied of infection.

Case VIII.^—Gunshot wound of right thigh, with beginning gas

infection; patient cold, pulseless; blood-pressure not readable; 500

c.c. of gimi-salt solution given, with no results; 700 c.c. of blood

given within an hour; pressure came back to 70 within four hours.

Transfused a second time, with 700 c.c. of blood; pressure rose to

80 within two hours; sent to operating room; long anesthesia;

patient died on the operating table.

Note that this patient was really in "shock" when sent to the

operating room. It is probable that the patient's vasomotor

apparatus was just able to maintain a pressure of 80, but the long

anesthesia and the operation, together with a rapidly advancing

infection, were more than the unstable circulation could stand.

The above subgroup of eight cases is noteworthy, because con-

siderable hemorrhage or gas-bacillus infection or the combination

was present in each case, and because special treatment in each case

consisted of both intravenous gum-salt solution and blood trans-

fusion. Mention has already been made of Cases I and II, where
shock was due to hemorrhage and where infection was absent. Gum-
salt solution did little good in these two cases because blood was
the fluid needed and no intravenous solution can serve as a substitute

for blood. In the remaining six cases severe gas-bacillus infection

was present. Practically no response resulted from the administra-

tion of gum-salt solution in these cases. The response to blood was
more encouraging, but eventually all the cases with one exception

succumbed to the infection. This one case (VI) was remarkable,

because an extensi\'e gas-bacillus infection was eventually con-

trolled. Note in this subgroup how the presence of infection

complicates the results regardless of the form of treatment.

Sul)group 3. Case I.—Gunshot wound of leg; beginning gas

infection; pulse barely felt; extremities cold ; blood-pressure 70; con-

siderable loss of l)lood; 000 c.c. of blood transfused; pressure rose

to 100 in four hours. Operation: amputation of left thigh; patient

stood operation well; transferred in good condition, but subse-

quently died from gas infection.

Case II.—Multiple wounds; beginning gas infection; extreme

shock; pulseless; blood-pressure 70; ()50 c.c. of blood given; pressure

rose to 85 within three liours, during which time patient absorbed

nearly two quarts of fluid b\' rectum. Operation: extensi\'e debride-

ment; following operation pressure fell to 50; 800 c.c. of saline

solution given under the skin; pressure rose slightly; patient died

before another blood transfusion could be done.
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Case III.—Gunshot wound of back; severe hemorrhage; extremi-

ties cold; pulse not palpable; blood-pressure 6S; 700 c.c. of blood

transfused, also 800 c.c. of saline solution given under the skin;

pressure rose to 100 within ten hours, during which time patient

absorbed three quarts of fluid by the rectum and one quart by
mouth. Operation: extensive debridement. No evidence of infec-

tion. Patient stood operation well and was transferred improved.

The remaining cases of the group, IV, V, VI, VII, VIII, IX and X
are here grouped together, because they are so similar to Case III,

just mentioned. In none was there evidence of infection, and all

had lost considerable blood. Blood-pressure, from GO to 70. All

responded very favorably to 700 c.c. of blood and all were transferred

from the shock ward in good condition.

In subgroup 3 special treatment consisted of blood transfusion

alone. In those cases in which shock was due to hemorrhage and in

which there was no infection the response to blood was very prompt.

In cases in which gas-bacillus infection was present the results were

the same as in the other subgroups.

In Group D (subgroups 1, 2 and 3) cases of shock have been

presented in which special treatment consisted of (1) gum-salt

solution alone; (2) gum-salt solution followed by blood trans-

fusion, and (3) blood transfusion alone. As a result of a study of

these cases the following conclusions seem justified: (1) Gum-salt

solution is of greatest service in cases of moderate shock when there

has been little or no hemorrhage and when there is no severe infec-

tion. In cases of hemorrhage it may tide the patient over for a

period, but it is not a substitute for blood. (2) Blood transfusion

alone is indicated in all cases of severe hemorrhage. (3) In the

presence of gas-bacillus infection neither gum-salt solution nor

blood transfusion serves to halt the infection. Only the exceptional

case gets well.

Discussion. The importance of such simple procedures as body
warmth, rest and forced fluids in the treatment of surgical shock

has long been emphasized. Probably nowhere has there been better

opportunity to note the good results from such treatment than in

the war zone. Especially were we impressed with the way in which
shock cases absorbed fluids. It was not at all unusual for a shock

case to absorb four or five pints of warm saline by rectum in about

an equal number of hours. Unfortunately it was impossible to keep
an exact record of the fluids taken, nor was it possible to note the

effect on hemoglobin. Clinicall}', however, we felt very strongly

that the forcing of fluids either by mouth or rectum was a very

important part of the treatment.

The question as to the value of intravenous gum-salt solution in

the treatment of shock has been much discussed by the ^•arious

workers in the A. E. F. Apparently results in general were dis-

appointing. At first our feeling was in agreement with this opinion.
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but a careful study of the cases cited does not justify this opinion.

Just as there are a great many factors to be met in the problem of

"shock," so all these factors must be brought out in the criticism

of any given method of treatment. For the purposes of this dis-

cussion the most unportant considerations are (1) duration of the

condition of "shock," (2) presence of infection, and (3) amount of

hemorrhage.

It has often been noted that when patients have been in a

condition of shock over a period of hoiu-s the organism fails to

respond to any form of treatment. It would help in the problems

here presented could we state definitely just how many hours each

patient had been in " shock." This has not been possible. In Group
I, however, we have a series of cases in v/hich, as far as could be

determined, the condition of shock had existed for a number of

hours. As has been noted all forms of treatment failed in this group.

It so happened that our first experiences with gum-salt solution

were with patients of this group. Consequently, first impressions

were far from encouraging.

The presence of infection, especially a rapid devitalizing infection

like that of the gas-bacillus, greatly complicates the problem of the

treatment of " shock." It will be noted in Grou*p D that in a number
of cases in which there was little response to gum-salt solution, gas-

bacillus infection was present. It is true that better results were

obtained in these cases when blood was also given, but even when
transfusions were done the end-result was the same apart from
exceptional cases. In fact, we fell into the habit of making a diag-

nosis of gas-bacillus infection when, for no other evident reason, the

patient failed to respond properly to treatment. Gum-salt solution,

therefore, cannot be condemned as an aid to treatment from the

results in cases in which "shock" was complicated by gas-bacillus

infection.

The most important single factor in the problem of "shock" is

the question of hemorrhage, especially how much hemorrhage.

In order to treat shock cases intelligently we ought to know when
intravenous solutions are needed and when blood is needed. It is

ciuitc apparent that shock teams, as a rule, had no means of actually

determining this fact. No intravenous solution will serve the pur-

pose when the demand is for oxygen-carrying corpuscles. Theo-

retically, gum-salt solution will sustain the circulation better than

normal saline solution, but gum-salt solution cannot serve as a

substitute for blood. From our own experiences, and from con-

versations with members of other shock teams, it seems to the

v\Titer that gum-salt solution was often called upon to do just this

thing.

It will be noted that those cases in which gum-salt solution did

good were cases of moderate shock, with little or no hemorrhage,

without gas-bacillus infection, and when the solution was given at

the time of operation to tide the patients over a critical period.
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No doubt if we had confined our use of gum-salt solution to this

t^'pe of case, and especially to the period when the patient was on
the operating table, our results would have been different. Whether
or not normal saline solution would ha\'e served the purpose as well

we are unable to say, since no comparisons were made in our series

between normal saline solution and gum-salt solution.

Recently, Lee,^ Robertson and Bock^ have thrown light on the

problem of when to give fluid and when to give blood, and have
suggested methods of calculating total hemoglobin and blood

volume. Unfortunately, we were not in a position to make these

calculations until just before the Armistice, so have no figures to

offer.

Conclusions. 1. The appointment of teams specially trained

and equipped to treat cases of surgical shock was justified.

2. The importance of such routine procedure of treatment as

rest, warmth, forced fluids by mouth and rectum is beyond question.

3. Intravenous gum-salt solution is not a substitute for blood. It

has its greatest use in cases of moderate shock, with little or no
hemorrhage and without gas-bacillus infection. In such cases the

solution should be given just before or during operation, to tide a

patient over a critical period.

4. In cases m which both blood volume and oxygen-carrying

elements are needed, blood transfusion alone serves the purpose.

5. Intelligent treatment of shock can only be carried out when
methods are at hand to determine when fluids are needed and
when blood is needed.

6. In any criticism of methods of treatment of shock, the duration

of shock, the presence of infection and the extent of hemorrhage
must be considered.

7. The citrate method of blood transfusion is simple and gave

uniformly good results.

HYPERGLYCEMIA IN ITS RELATION TO IMMUNITY.

By G. L. Rohdenburg, M.D.,

AND

H. F. POHLM.IN, ISI.D.

NEW YORK. '

(From Columbia University, CJeorge Crocker Special Research Fund, F. C. Wood,
Director.)

That the storage and mobilization of the carbohydrate molecule

within the organism is a very delicateh' balanced condition is fairly

' Am. Jour. Med. Sc, No. 4, vol. clviii, pp. 570-577. The ca.se records mentioned
by Lee a.s coming from our service are not included in this series.

* Jour. Exper. Med., No. 2, vol. xxix, pp. 139-171.
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well demonstrated by the recorded results of various investigations.

It is known that sugar metabolism may be upset in one of two ways

:

One method, which produces what is probably a metabolic disturb-

ance, was first described by Jacobsen,^ who found a temporary

h^'pe^glycemia after the ingestion of considerable amounts of

glucose. Jacobsen's method, more or less modified, has been used

by many investigators- in studj^ing various diseases. The results

of these investigations may be smnmarized in the statemeiit that

hyperglycemia occurs in a number of different pathological con-

ditions and that the type of reaction encountered is not specific

for any given pathological condition.^

There exists another method, first recorded by Bloom,* b\' which

the carbohydrate metabolism may be upset, namely, the injection

of adrenalin. Adrenalin is not the only substance which upon
injection is capable of inducing hyperglycemia; thus peptone^

and various salts,^ as well as some of the products of protein decom-

position,^ have been shown to possess the same power. The delicacy

of the h^qjerglycemic reaction to adrenalin has been emphasized

by Underbill and his co-workers, who showed that it could be accent-

uated or diminished by various substances. The administration of

anesthetics, the physical changes undergone by the aviator and the

injection of at least one mineral acid have also been described as

causing a temporary increase in the blood sugar. A reaction induced,

as is hyperglycemia, by so many dift'erent agents must of necessity

play a most unportant part m the physiological and pathological

processes of the organism.

One of the coimnonly ofl^ered explanations of the hji^erglycemic

reaction is that the sugar metabolism is controlled by the glands

of internal secretion, and that as these are stimulated or depressed,

increases or decreases in l)loixi sugar occur. A further investigation

of this explanation forms the subject of our first experiment, in which

the attempt was made to simulate the condition of temporary

ovet-activity of one or another of the endocrine glands by the sub-

cutaneous injection of gland extracts.

Rats were used for the experiment. They were fasted for 12

hours; a blood-sugar determination was then made and followed

directly by subcutaneous injection of one of the various gland

extracts. Exactly 45 minutes after the injection and again 120

minutes after the injection l)lood-sugar estimations were repeated.

" Biochem. Ztsclir., 1913, Ivi, 471.

' Williams and Humphreys: Arch. Int. Med., 1919, xxiii, 537. Hamman and
Hinschman: Ibid., 1917, xx, 761. Hopkins: Am. Jour. Mkd. 8c., 1915, cxlix, 254.

Taylor and Hiitton: Jour. Biol. Chem., 1916, xxv, 173. Jannej' and Isaacson: Arch.

Int. Med., 1918, xxii, 160.

3 Rohdenhurg, Bernard and Krehl)icl: Am. Jour. Mkd. Sc, April, 1920.

* Deutsch. Arch. f. klin. Med., 1901, Ixxi, 146.

' Kuriyama: Jour. Biol. Chem., 1917, xxix, 127, 139.

6 Underbill et al.: Jour. Biol. Chem., 1908, iv, 395; 1916, xxv, 461, 467; 1905-06,

i, 113; 1911, ix, 13; 1911-12, x, 159; 1914, xix, 119; 1917, xxix, 127.

' Watanabe: Jour. Biol. Chem., 1918, xxxiv, 73.
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The blood was obtained from the tail vein and the sugar content

estimated according to the P^pstein^ method.

While the Epstein method may be objected to on the ground
that it is not very accm'ate, it can also be maintained that, whatever
the error may be, it is the same in each test, and since our results

are not based upon the accurac}' of determinations of small fluc-

tuations, but are wholly relative, the error can be disregarded when
repeated estimations seem well correlated. However, care must be

taken that the same pipette and graduated tube are used at all

three estimations with any given animal, for it has been our experi-

ence that variations of from 25 to 30 per cent, are not infrequent as

between two different pipettes or graduated tubes. Neglect of

this factor would, of course, introduce a grave error in thj results.

The substances chosen for subcutaneous injection were commercial

adrenalin h}'drochloride, commercial pituitary extract (obstetrical),

and saline extracts of desiccated and powdered thyroid gland,

pancreas and liver. The saline extracts were made by allowing 1 gm.

of the desiccated powder to macerate in 100 c.c. of physiological

saline solution for 24 horn's at a temperatm-e of 10° C. The mixture

was centrifuged and the cl^ar supernatant fluid was used within 24

hours. The dosage of the saline extracts was 0.5 c.c. while that of

the commercial preparations was approximately 0.25 c.c.

In another paper,^ in which metabolic hAperglycemia was con-

sidered, it was pointed out that one of three t^t'pes of reaction might

follow the ingestion of considerable amounts of glucose. Since these

types of reaction occur also in the h>T)erglycemia discussed in the

present paper we shall again describe them here. In type 1 the

blood-sugar values are higher at the 45-miniite interval than at the

zero hour, and the values at 120 minutes are as high as or higher

than those at 45 minutes. With the reaction classed as type 2 the

sugar concentrations are higher at 45 minutes than at the zero hour,

but the values at the 120-minute interval are lower than those at the

45-minute interval. With the type 3 reaction the blood-sugar figures

are lower at 45 minutes than at the zero hour and the values at

120 minutes mpy be lower than those at the 45-minute interval or

much higher than those at the zero hour. Strictly speaking, cases

occiu- in the tj'pe 3 group which are not h^Tierglycemias but hypo-

glycemias, the blood-sugar values never rising above the normal

during the entire experiment.

In order to determine the influence of sex and age upon the

various types of reaction a series of 96 rats, in which these factors

were carefully recorded, was injected with adrenalin. These animals

represent the adrenalin group shown in Table I. No influence

attributable to these factors was demonstrable, the percentages of

the various type& of reaction being equally distributed irrespective

as to age or sex.

* Jour. Am. Med. Assn., 1914, Ixiii, 1667.
9 Rohdenburg, Bernard and Krehbiel: Am. Jour. Med. Sc, February, 1920.
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The niunerical data of the experiment in which gland extracts

were injected are given in Table I. This table records the actual

number of animals in each gi'oup, the percentage of the various

types of reaction found with each glandular extract and the average

as well as the maximmu and minimum amounts of blood sugar

found at the different tim3 intervals. The points of interest are

(a) the wide variations between maximum and minimum in any
group at any time interval, and (6) the relative constancy with

which the variovis reaction tjq^es occiu", there being practically no
difference if the small number of animals used be considered.

TABLE I.
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the ones which control or hiduce the hj'perglycemia, then we are

confronted with the pecuHar condition that these factors run parallel

with the production of antibodies.

All that can be said of the experiments recorded in Table I is

that they show that all of the substances used giv3 rise to a h\q)er-

glycemia and that the tj'pe of reaction 4s not specific for any one
substance.

TABLE II.

Gland removed.
Time after
removal

when tested.

Zero
hour.

45 min. 120 min No. of

animals.
Per cent,
of type.

Adrenals complete .

ThjToid and part of para-

thjToid

Spleen complete
Pancreas about three quar-

ters

Thj-mus complete .

One kidney
Both testes

Both ovaries . . . .

Adrenals complete .

ThjToid and part of para-

thjToid

Spleen complete
Pancreas about three quar-

ters

Thymus complete .

One kidney
Both testes

Both ovaries ....

Adrenals complete .

Thyroid and part of para-

thyroid

Spleen complete
Pancreas about three quar-

ters

Thymus complete .

One kidney
Both testes

Both ovaries ....

Type 1

48 hours 126

34 days
24 "

33 "

34 "

34
"

28 "

32 "

206

139 143

1

212

151

130-

150

100

140 140

160 160

120 130

Type \2

48 hours
i

128

34 days
24 "

33 "

34 "

34 "

28 "

32 "

Type
48 hours

34 days
24 "

33 "

34 "

34
"

28
"

32
"

140

124

140
133

167

172

158

155

167

158

165

223

164

153

160

176

171

166

130

139

138

131

158

184

140

134

130

142

109

152

134

162

132

156

145

43

33

17

9

12

57

66

50

20

45

62

100

33

80
45

100

25

The second experiment consisted of repeating in part the previous

determinations, this time on animals from which one or another

internal secretory gland had been removed, either partially or

completely. For the pm-pose of releasing glycogen, 0.5 c.c. of a

1 per cent, solution of peptone in distilled water was used, all other

details being identical with those previously described. Table II

gives th3 data of this gi-oup. the number of animals, the percentage

of the various reaction tA-pes, the gland ablated and the average

blood-sugar figm-es for each time period in any given group being

presented.
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As in the first experiment, three t^^pes of reaction were encountered,

though some of the animals apparently showed some fixation of type.

All of the anmials in which either spleen or testes had been removed
showed tx-pe 3 reaction, and 80 per cent, of the th^^nus-free group

also came in this class. Singularly enough removal of the gonads of

the female resulted in only 25 per cent, of type 3 reaction. The
most violent reaction, the degree of hyperglycemia being the cri-

terion, occurred in the adrenal-free group, the remaining animals

showing less violent reactions, with the reaction in the thyroid-free

group the least marked of all. In this connection it may be recalled

that Janney and Isaacson have shown that removal of the thyroid

inhibits hyperglycemia.

The results of the second experiment indicate that what we have

chosen to call the non-metabolic h\'perglycemia is not markedly

influenced by removal of any of the internal secretory glands given

in Table II.

In a third series of experiments, substances of widely different

characteristics were injected subcutaneously into rats, in order to

determine whether the list of substances causing a hx'perglycemia

might not be further extended. The substances used were 1 per

cent, solutions in distilled water of peptone, amino-acetic acid and

urea; pure olive oil, oleic acid and glycenn. The dosage was 0.5

c.c; the last three substances, however, were used in full strength.

All other details were the same as those previously described. It

will be noted that all these substances, with the exception of glycerin

gave rise to a hyperglycemia, (Table III.)

No. of

Substance used. animals.

Peptone
Amino-acetic acid ... 1

Urea 1

Olive oU
Oleic acid 1

Glycerin

Peptone 4

Amino-acetic acid ... 3

Urea
Olive oil 2

Oleic acid 2

Glycerin

Peptone 6

Amino-acetic acid ... 2

Urea 5

Olive oil 4

Oleic a(ud 3

Glycerin 6

TABLE



Zero hour.
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TABLE V.

Date, August. Rat No. Zero hour. 45 minutes. 120 minutes. Type.

12
f

160 172 186 I

13
, I 158 182 192 I

20 138 158 164 I

25 [ 160 142 194 III

12 f 196 176 200 III

13 r,'} 164 188 170 II

20
1

220 240 220 II

25
[

122 140 130 II

12 f 158 212 190 II

13 „l 196 190 176 III

20
1

180 186 190 I

25 [ 172 130 140 III

12 f 180 214 175 II

13 ,1 154 124 170 III

20
)

160 166 132 II

25
[

180 214 190 I

12 r 180 214 180 II

13 J 200 150 192 III

20
I

136 160 172 I

25
[

154 200 200 I

12
f

166 138 190 III

13 „J 176 180 192 I

20
"

150 150 148 III

25
[

128 116 150 III

12
f

180 156 194 III

13 _l 180 200 170 II

20 1 130 176 210 I

25 [ . 180 200 180 II

12 r 190 178 160 III

13 oj 176 140 116 III

20 180 180 140 III

25
[

130 180 120 II

12 r 170 90 192 III

13 oJ 170 180 162 II

20 ^] 164 172 144 11

25
[

120 100 80 III

12 r 186 188 190 I

13 ,„ 152 160 230 I

20
]

170 178 •. 180 I

25
[

182 . 180 . 200 • III

12 r 160 180 188 1

13 142 192 164 . II

20
]

174 172 142 III

25
[

178 160 164 III

12
f

184 210 200 II

13 ,.,] 122 178. 194 I.

20 '"i 154 160 144 H
25

I

110 134 •

. 180 I

August 12, liver; Augu.st 13, piincreas; .\ugust 20, thyroid; August 25, Adreiuds.
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are given in Table VII and the average cm-ves for the blood-sugar

values and serum titer are shown in Chart 3. It is apparent that

the progressive hyperglycemia and development of agglutinins run

parallel, and that when the titer no longer increases in strength

then the temporary hyperglycemia following each injection subsides,

though the zero hour values may for a period remain high.
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4S 1
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of a variety of organic and inorganic substances. The reaction

type encoinitered is not specific for any given substance injected,

Comparison or
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the same substance cause a gradual rise in the blood sugar parallel

to the formation of agglutinins or lysins. Irregular fluctuations

occur in the sugar content of the blood from day to day, but, as

shown in Chart 4, the trend is upward until the maximum titer of

antibody is reached, no glycemic reaction following the further

injection of the substance used. ^Yhether this h}^Tpergl}-cemia is

due to temperature variations which are known to follow the

ingestion" or the injection of foreign protein, ^^ or whether it is due
to the breaking up of protein w^hich occurs in the process of antibody

formation, cannot at present be definitely stated.

TABLE Vn.—MGM.
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The experiments here recorded show a phenomenon associated

with the process of immunity which has hitherto escaped obser-

vation. An analysis of the hyperglycemia following repeated

injections of the same substance indicates that the hyperglycemia
is one which gi'adually increases in intensity up to a certain level of

sugar concentration in the blood, that it keeps this level of intensity
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for a short period and then returns to a normal figure even though
the immune bodies are still present in the blood. The experiments

further suggest that the hyperglycemia which follows the injection

of substances generally supposed not to be capable of inducing anti-

body formation (i. e., fats, polypeptids) may serve as a method
for testing the reactions of the body when neither precipitins,

agglutinins nor lysins are demonstrable. From a practical stand-

point the absence of a hj^ierglycemia after the injection of a given

substance known to induce hyperglycemia might be taken to indi-

cate the point of maximum antibody production in the individual

or animal in question.

OBSERVATIONS ON SOME TESTS OF PHYSICAL FITNESS.

By Paul D. White, M.D.,
MASSACHUSETTS GENERAL HOSPITAL, BOSTON, MASS.

Certain facts of considerable interest were obtained from tests

carried out in France at U. S. Base Hospital No 6 during the summer
of 1918.^ At first plans for careful work were hopefully made, but
the routine became soon so overwhelming that only the initial tests

could be completed satisfactorily. Because of two or three impor-

tant conclusions to be drawn from these tests and from the obser-

vations that followed I am making this report.

In June and July, 1918, I took over the care of the gassed cases,

chiefly those convalescent, and continued this work until after the

Armistice. The first task was to organize the wards, which shortly

developed into a camp of several hundred patients. By October I

was swamped by 500 cases in the clinic at one time, but the routine

was developed satisfactorily.

The second task and the more important was to decide at what
time the soldiers were fit to return to combat duty; or when they

should be reviewed by the Disability Board for assignment to special

duty under the classification B-1, B-2; C-1, C-2; or for retm-n to the

U. S. A. as of Class D.
A signified fitness for combat or active normal duty.

B-1 signified temporary non-combat normal duty.

B-2 signified temporary non-combat light duty.

C-1 signified permanent non-combat normal duty.

C-2 signified permanent non-combat light duty.

As time went on dm-ing the summer, work on the "gassed" cases

became organized and convalescent patients from the other hospital

wards were then sent to me to benefit by the exercises, games and

' I wish to express my iippreciution lor tlic great assistance rendered to nie by
Sergeant John O. Moose.
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semi-military life. Eventually, my patients included "gassed" cases,

convalescents from infectious diseases, patients with healing chest

wounds, effort syndrome cases and a few other neurotics. About
three-quarters of the cases were discharged to Class A duty and the

rest were about evenly distributed, as Class B-2, Class C-2, and

Class D by the Disability Board. The work proved to be successful.

Some following up of the cases was begun, but was interrupted by

the Armistice. Cards were printed and given to the soldiers

discharged from these convalescent and "gassed" wards to be sent

back after two weeks of duty. The replies indicated generally that

the method of classification was satisfactory.

Tests. I shall now describe in detail the tests which we tried out

before we decided finally on the ones that w^ere the most practical.

First we made a number of tests on several groups of young soldiers

of average age, height and weight. One group consisted of five

normal men; one of five convalescent "gassed" soldiers; one of five

effort syndrome cases; and ojie of five psychoneurotic "shell-shock"

soldiers. The tests were those of exercise and respiration, the

latter following tests the British Aviation Service was using.

The respiratory tests were

:

1. Breath-holding: length of time in seconds that the breath

could be held.

2. Vital capacity: the amount in cubic centimeters of air that

could be expelled from the chest after a maximum inspiration.

3. Expiratory force: as determined by the height in milligrams to

which a merciu"y column, 4 mm. in diameter, could be blown.

4. Fatigue test: the length of time in seconds that the mercury

column could be held by the respiration at 20 mm. height.

5. The amount of fluid (liquid paraffin) in cubic centimeters that

could be blown over from one bottle into another. This combhied

the fatigue test factor and the vital capacity factor. This test was

not one of the British Aviation Service.

The exercise tests as planned included:

1. Climbing two flights of steps in one minute of time, fifty steps

in all, each one 16 cm. high.

The pulse-rate, respiratory-rate, systolic and diastolic blood-

pressures and subjective sensations were noted before the exercise,

immediately at the end of the exercise and two minutes and five

minutes after the end of the exercise.

2. 100-meter walk and 100-meter run (dog trot) with the gas

mask on.

The pulse-rate and general condition were recorded.

3. 5-kilometer march.

The pulse-rate, blood-pressure and general condition noted before

and after.

We had hoped to carry out the 5-kilometer march test with the

pack on, but the routine of work prevented.
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Discussion of Results. From the tables it is obA'ioiis that the cases

most strikingly limited in capacity in nearly all of the tests were

the "shell-shock" cases of psychoneurotics. Incidentally the con-

valescents from acute infectious disease, as a rule, did well in the

exercises or games tried and went back to duty more quickly than

any of the others, pro\ided there was no pronounced neurotic

element as an additional factor. It always proved of extreme im-

portance to look for nervousness in all cases convalescent from any

condition. Such nervous cases, although apparently recovered, gen-

erally responded poorly to the tests, and really were not fit. Such

people were often bright, capable of careful mental work, but not

for the strenuous physical war game. Race seemed often a factor.

All these tests appeared to be much more tests of the fitness of the

nervous system than of the heart and lungs j^er se. To stimulate

convalescence and to obtain an excellent test for malingering (which

was usually of the unconscious t^T^e and not infrequently found),

base-ball games were held about twice a week, the wards playing

against each other, and as many substitutes used in the game as

possible. The medical officer kept score on the side lines, thus

closely following individual players. Some of the games were

exceedingly close and interesting, and usually the men in the midst

of the play forgot their s^•Inptoms. Some of them showed them-

selves easily fitted who had been complaining previously a good

deal, while others were obviously exhausted by dash to the first or

second base, for example. Games such as these, followed closely,

prove an excellent stimulus as well as a test for physical fitness.

The test which we finally employed as the best, taking into

consideration exertion, excitement and the need of economy of time

and effort on the part of the medical oflScer, was the 100-meter run

with the gas mask on. The run provided the exertion and the

gas mask the mental spur. Bad general appearance, breathlessness,

pain, faintness, cough, extreme tachycardia and exhaustion were the

conditions looked for at the finish of the run and helped decide on

the fitness of the individual. This test was used on about 2000

soldiers.

There is one further observation that I should like to make.

Many of the soldiers, I should hazard probably one-third, sent down

to our Base Hospital as gassed, showed only nervousness when they

reached the hospital. It is quite likely that that was all that was

troubling many of the A. E. F. who said that they had been " gassed."

Summary. 1. Various tests, respiratory and exercise, are des-

cribed which were applied in U. S. Base Hospital No. 6, A. E. F.,

to small groups of normal soldiers, convalescent "gassed" soldiers

and[to nevirotics of the "effort syndrome" and "shell-shock" types.

2, The 100-meter run with the gas mask on was the test finally

chosen as the most practical for use at U. S. Base Hospital Xo. in

determining the fitness of the soldier to return to combat duty.

VOL. 159, NO. 6.—JUNE, 1920. 29
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o. All the tests proved to be tests rather of stability of the nervous

system than of cardiac and pulmonary condition jJ^^ se: the more
nervous a man the poorer his reaction.

4. One of the most im])ortant a]:>]:)lications to ci\'ilian medicine of

the lessons from these tests is with respect to the vital capacity,

which proved to be rather a test, as mentioned above, of nervous

stability than of the condition of the cardiovascular or respiratory

systems per se, in the groups under discussion.

LIFE-CYCLES OF THE BACTERIA AND THEIR POSSIBLE
RELATION TO PATHOLOGY.

By Ralph R. Mellon, M.Sc, M.D., Dr.P.H.,

DIRECTOR OF LABORATORIES, HAHNEMANN HOSPITAL, ROCHESTER, N. Y.

Very early in the history of bacteriology the belief prevailed

that the various morphological imits were quite interchangeable,

e. (/., rod forms easily developed into coccus forms, and rice versa.

As bacteriological methods were improved it became e\'ident that

in the majority of instances these changes were apparent only

—that when a bacterial species or type was once isolated and sub-

sequent contamination guarded against the induction in it of cul-

tural and biological changes was no simple matter. In other words

a pure culture, imder the artificial conditions of the laboratory,

would "breed true" to the characteristics that had fixed its specific

ranking.

As a result the theory of fixity or inunutability of bacterial types

has gradually supplanted the primitive view of an unrestrained

plasticity of l)acterial protoplasm. For the designation of the

curious but fluctuating changes in form displayed by pure cultures

when subjected to variations of environment we have the term

polymorphism orpleomorphism, while the term involution is applied

to the bizarre forms often present in old cultures. The latter were

regarded as degenerated forms, usually incapable of reproduction,

and as such the counterpart of a deterioration in the nutritive

qualities of the medium.
l^'or several decades these fundamental ideas have completely

dominated our concejrtions of bacteria in relation to disease. The
simple ])rocesses of transverse fission and spore formation have been

thought to embrace practically the entire truth concerning the life-

history of bacteria. l)es])ite these facts, there has always existed

a residuum of workers, who, unable to doubt experijnental evidence,

have not yet been entirely convinced that the story was so simple

—

ho have felt that, l){)und up in some way with these curious mor-

phological changes, were fundamental biological principles, which
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when formulated might clarify many of the problems of infection

that have been clouded so effectually by the terms pleomorphism

and involution.

Scattered through the literature can be found instances, not infre-

quent, of observers who have foimd it necessary to invoke some
sort of cyclic or phasic change, physiological in nature, to explain

satisfactorily the conditions confronting them. But it is only within

relati^'ely recent years that any systematic efforts have been directed

toward the solution of these problems, antl the number of workers

is but few indeed. It is not the intention of this paper to consider

in an}' exliaustive way the literature of the subject but merely to

attempt a preliminary integration of the more significant studies

already made, with allusions to their })ossible bearing on some of

the unsolved problems of present-day pathology and bacteriology.

The studies to which I wish to direct attention date l)ack to

1914-15 or thereabouts and have been conducted chiefly by Hort,

Lohnis and their co-workers and the writer. Ilort's work^ deals

chiefly with the meningococci, the colon-typhoid-dysentery group

and with tyjjhus fever. He belie^es that the meningococcus, as we
know it, is not the primary cause of epidemic cerebrospinal fever,

because he is unable to produce the disease in monkeys by intra-

peritoneal injections of laboratory cultures of the organism, or, for

that matter, in any other way. Flexner's intraspinal inoculations

produced meningitis onl}-, which is but one part of the disease. But
even these residts he considers at best inadequate and probably

fallacious, on account of the enormous quantities of organisms

used, lysis of which caused a toxic meningitis only. Flexner refers

to the doses used as "colossal," also expressing himself as "dis-

inclined to believe that in many of the experiments any multipli-

cation whatever took place." Hort, furthermore, discounts the

value of such meningeal inoculation in light of the ease with which

meningitis is induced in monkeys by other organisms.-

On the other hand he shows that the cerebrospinal fluid of patients

contains a filtrable virus which, in the fresh state, will initiate a

continuous fever in monkeys when it does not actually cause death;

but inoculation of this filtrate will then yield the meningococcus, in

addition to other forms encountered in this disease, such as the well-

known diplococcus of Jaeger. These results suggest to him that

the virus and the meningococcus are phases in the life-cycle of one

organism.

' Hort and Ingram: The Etiology of Typhus Fever, British Med. Jour., May,
1914. Hort: Typhus Fever, British Med. Jour., 1915. Hort, Lakin and Benians:
Epidemic Cerebrospinal Fever: The Place of the Meningococcus in its Etiology,
British Med. Jour., March 27, 1915 and April 24, 1915. Hort: The Relation of

the Meningococcus of Weichselbaum to the True Infective Agent in Epidemic
Cerebrospinal Fever, Jour. Roy. Med. Corps, February, 1916. Hort: The Life

History of Bacteria, British Med. Jour., May 5, 1917.
= The citations and opinions here expressed of FJcxner's works are Hort's.
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He believes this organism, which he places among the ascomy-
cetes, has a mycelial or bacillary stage; but adequate study of this

phase has not yet been made. In this connection it is pertinent

that the very large "coccoid" forms described in the spinal fluid

have always been regarded as involutionary, but, as the result of

warm stage studies on them, Hort believes that they are giant or

spurious meningococci and that they give rise by endosporulation

to the true meningococci, being inseparable concomitants of the

latter. He also regards this giant fonn as the antecedent of a fil-

trable form. He is not certain that the latter develops directly

into true meningococci, but it "appears, however, to form a con-

necting link between invisible filtrable virus and Weichselbaiun's

organism."

From my own viewpoint it would seem that, in order to demon-
strate this contention with finality, it would almost be necessary

to grow this ascomyces apart from the meningococci and to show
that it is possible for it to pass through the evolutionary cycle which

terminates in true meningococci and the virus. He has also shown
that certain members of the colon-tj^jhoid-dysentery group repro-

duce themselves in other wa^vi than by simple binary fission and

that the life-cycle includes in some cases an in\dsible phase. By
employing an especially acid mediimi he l)rings about aberrant

morphological types which he considers physiological variants, par-

ticularly since these t^'pes maintain their "aberrancy" for several

generations when transferred to their original enviroimient.

He has rejected in his work the employment of the Barber method
for the isolation of single bacterial cells, owing to its inadequacy i n

the presence of invisible or very minute forms. Although this con-

tention may be justified in cultures associated with perfectly demon-
strable filtrable forms, I feel that the cultures should be started

from single cells of the strain in its non-filtrable stage, if it has such a

stage. At any rate, I have adopted this criterion in my own studies,

if for no other reason than to forestall criticism, undoubtedly

legitimate, especially in the present unsatisfactory state of knowl-

edge of the filtrable forms and their relation to the larger forms.

Lolinis^ in a preliminary study attacks the subject entirely from

the morphological side, with the exception of some filtration experi-

ments not yet complete. He states that all bacteria studied have

been found to alternate in an organized and in an amorphous stage,

from which stage in all cases "regenerative units" develop, and

increasing in size turn into " regenerative bodies " which later become
cells of normal shape. Direct union of two or more individual

cells has also been ol)served. All l)acteria are found to multiply,

not only by fission, but also by the formation of "gonidia," which

' Life Cycles of the Bacteria (Preliminary Communication), Jour. Agricultural

Research, July 31, 1916.
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usually first become ^egene^ati^'e bodies, but sometimes grow
directly to full-sized cells. The gonidia may be liberated either by
complete or partial dissolution of the cell wall, or may develop while

still united with their mother cell. A more analytical review of his

work will not be entered into here, inasmuch as his study concerns

itself with B. azotobacter, which, of course, is non-pathogenic. The
biological principles involved, however, are the same, and for this

reason his work is of suggestive unport. Confirmations of a physio-

logical nature he promises for subsequent papers.

The work of Ferran* and of ]\Iuch^ on the tubercle bacillus is

also deser\-ing of mention in this connection. The work of the

former extends o\'er the past two decades, and he has concluded

that this organism includes in its life-history three distinct stages:

First, the alpha bacillus, which is non-acid-fast and which he believes

has very distinct immunizing properties in the early stages of the

disease. The second stage is represented by the well-known non-

acid-fast but Gram-positive granules of ^Miich, and the third stage

is the tubercle bacillus as ordinarily considered. In connection with

the super^'irulence attributed by INIuch to his granules, it is of value

to recall again what has become a very common experience: that

acid-fast bacilli often utterly fail of demonstration in material that

on inoculation produces a virulent form of tuberculosis. Further-

more, heating the material to 80° C. renders it innocuous, pro^•ing

that the result cannot be accounted for on the spore basis.

The writer's work has been an outgrowth of studies with the

so-called B. hodgkini and related diphtheroid strains, although

fusiform bacilH and streptotlmces have also occupied my atten-

tion. I am attempting to attack the problem not only from the

morphological and cultural sides, but from the inmiunological and

pathological aspects as well.

]\Iy first study dealing with the phenomena in question appeared

in 1917,'^ being a consideration of remarkable morphological and

biological changes in a diphtheroid organism whereby the bacillar}'

form was transformed into a diplococcus form, ha\'ing somewhat

different characteristics from the bacillus. One of the earliest

changes observed in the bacillus was a gradual concentration of

the chromatin granules, which in some cases went so far as to form

a single large giant coccus. Long filamentous fomis suggestive

of the higher organisms were sometimes observed. The press of

other features of this study precluded a more detailed investigation

of the significance of these coccoids, which often assiuned a size of

* Travaux sur la Xouvelle Bacteriologie de la Tuberculose, Barcelone Imp, "La
Rensixensa." 1913, 13.

' Beit. z. Klinik d. Tuberculose, 1907, \-iii, 85-357, 368; 1908, xi, 67; 1913, supple-

ment, vol. vi.

6 A Study of the Diphtheroid Group of Organisms, etc.. Jour. Bacteriol., 1917,

Xos. 2, 3 and 4, vol. ii.
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5 or 7 IX. The diplococcus phase of this organism reproduced itself

as such and the whole phenomenon strongly suggested a mutation

;

but from the fact that under certain conditions the })acillary form

again appeared, I did not then feel jvistified in regarding it as such.

I should add that, when in the diplococcus form, this organism not

only appeared as a streptococcus but was related pathogenically and

immunologically to a certain non-hemolytic type, and I concluded

that a biological linking exists between these two groups.

During the experiments I occasionally observed that the organism

was filtrable. This feature of the work also had to be put aside for

later study. All these rather unusual phenomena suggested to me
at the time that some phasic or cyclic change might later become a

necessary explanation, though I preferred to go no further in inter-

pretation than an extreme pleomorphism. My subsequent studies

with this and related organisms ha\'e convinced me that such an

explanation is quite inadequate for the scope of the changes iuA^olved.

In an experhnental study of a case of generalized streptothricosis''

I have shown that a filtrable fomi was present in the blood, which,

however, when cultivated grew as a diplococcus, the latter being

experimentally changed to the filamentous or branching form. A
granular or diphtheroid fomi was also isolated which could be

changed into large coccoids, and from these the filamentous form

again developed. I have regarded these separate entities with dis-

tinctive characteristics as stages in the life history of a single organ-

ism. Preliminary to these transfomiations the organism usually

went into the giant coccus phase, which has been frequently ob-

served among diphtheroid bacilli. I have brought forward pre-

simiptive evidence to show that these coccoids are not involution

or pleomorphic, as ordinarily considered. Warm stage obser-

vations correlated with protozoal stains have developed evidence

that they are capable of a very complex series of changes connected

wdth reproduction of various stages of the organism not the least

important of which being the filtral)le phase found in the blood

stream.

Another separate order of filtrable body or gonidimn was des-

cribed for the diphtheroid stage. These gonidia originated appar-

ently between the chromatin granules. I ha\'e regarded them as

comparable with Much's granules of the tubercle bacillus. Although

their pathogenicity will be described in a future paper, I may
anticipate to the extent of saying that they were definitely virulent

under conditions that showed the bacillary phase to be quite

innocuous.

'file branching phase also gave rise to filtrable granules by bud-

ding, which was of special interest in that they could not be culti-

' Mellon, R. R.: Contrihiitioii to Bacteriology ol a Fusospirillary Organism, witli

Special Rcjferenco to its Life History, Jour. Bactoriol., 1919, iv, .'JOT) r)36.
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vated beyond the first generation. This, to my knowledge, is the

first evidence that trichomyces infections may haw a fiitral)le phase;

and it may explain our inability in the past to infect expermiental

animals with members of this group. In a paper entitled "The
Prevalence of Trichomyces Infections in Western New York,"**

several other cases were studied with this same idea in mmd. Al-

though the more detailed experimental studies on some of them
will be given at a later time the e\adence presented was in harmony
with that given for the fusospirillary organism (streptothricosis)

.

Heinemann^ working with B. diphtheria, was able to confirm my
findings in part. He noticed that his culture was losing in toxicity,

which seemed to be correlated in some way with the fact that it had
assimied temporarily a coccus morphology'. W. ^Y. Browne^° has

recently described a chromogenic spirillmn that lived and repro-

duced itself as a coccoid under altered conditions. It is of interest

that it was no longer pigment-producing while in this stage and was
physiologically different in other w^ays. It is but fair to state that

Eberson" was not able to confirm my findings with the diplococcus

transformations and vigorously refutes my work, chiefiy on the

ground that I had not used the single-celled isolation method for

purifying my cultures. It is not the province of this paper to go

further into his work and its relation to my own; suffice it to say

that in forthcoming communications I shall show by the use of the

single-celled method that the facts as I presented them were essen-

tially correct, and will demonstrate also, more completely than has

yet been shown, the mechanism of these changes with their relation

to bacterial life-cycles and to mutation and variation among the

bacteria.

Relation of these STiroiEs to the Problems of Pathology.
From the strictly utilitarian standpoint the origin of the various

races of bacteria may be of little moment. As one man expressed

it "We know that the diphtheria bacillus as such produces a^toxin

that can be neutralized, and whether or not it is a stage in the life-

cycle of something else is of scant interest to hmnan pathology.''

As those of us who are most interested in such subjects develop
them further, I trust that such a \iewpoint will have progressively

fewer supporters than at present. This tendency of the purely

medical bacteriologist to interest himself solely in pathogenic

organisms has been particularly unfortunate in many ways, not the

least being an indifference to some of the broader concepts of

biology, little realizing that their application might bring him much

8 Mellon, R. R. : The Prevalence of Trichomyces Infections in W'estern New
York, Aji. Jour. Med. Sc, April, 1919, No. 4, ch-ii, 540.

9 Jour. Bacteriol., No. 4, ii, 361-36.3.
10 Program of Annual Meeting of Society of American Bacteriologists, Boston,

1919.
'1 Jour. Infect. Dis., 1918, xxiii, 1-42.
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nearer to the solution of problems in infection that have long con-

stituted an insuperable obstacle to the ach-ance of "practical

bacteriology.

"

Let us consider for a moment the relatively unexplored reahn of

the viruses, so called, particularly with reference to certain "accom-

panying saprophytes" or "secondary invaders." We know that in

hog cholera the B. suipestifer is constantly present in the intestines

of these animals, and their blood serimi shows immune reactions to

these organisms. We also know that they are present in the intes-

tines of other healthy animals at such periods of infection which

might be considered as carriers. Yet it has been conclusively shown

that a filtrable virus is the exciting cause of hog cholera, with the

suipestifer ha^^ng no relation to the disease except as a secondary

invader. An epizootic of infectious abortion in guinea-pigs Mith an

organism resembling suipestifer constantly present was proved by

Petri and O'Brien^^ to have been caused by a filtrable organism.

It is well known that a streptococcus is a constant concomitant

of scarlet iexer and that bnmune reactions can be demonstrated

in the blood of many of these c?ses, and streptococcic vaccines have

been declared by some to have prophylactic value. Yet the strepto-

coccus is not regarded as the primary causative agent. Likewise it

has been well established that a diphtheroid organism is consistently

to be isolated from the glands and blood in cases of Hodgkin's dis-

ease and certain other affections of the blood organs. Yet to date,

Hodgkin's disease has not been successfully reproduced. In t^T^hus

fcA-er practically the same set of conditions exists. The fresh-blood

filtrates seem to have reproduced the disease in monkeys (Hort),

whereas the incubated filtrates in which B. exanthematicis appears

have relatively little effect on this animal. (Hort.)

Just what is the significance of the presence of certain specific

types of organisms associated with certain diseases, in most of which

they are not considered as the primary causative agent? i\ccording

to the present current views of "fixity of bacterial types" they have

been considered, and logically so, as purely complicating factors in

the diseases in which they occur. But if we take the A'iew, eAidence

for which is slowly but certainl}' increasing, that bacteria have other

means of reproduction than simple fission, we predicate at once that

their life-history can be a matter of developmental phases, in which

case we are free to assume, at least, that the virus, e. g., of hog

cholera, may be a filtrable phase in the life-history of B. suipestifer,

etc.

It would modify profoundly our conception of the causation of a

disease like influenza and might open the way toward establishing

the actual relation of B. influenza to the disease. Indeed, a sugges-

tion of this sort has recently appeared in the work of Wade and

'2 Jour. Hyg., 1910, vol. x.
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IManalang,'^ who have shown that certain strains of this organism

can by alteration of their en\dronnient be made to branch and
assimie other characters nsually allocated to the higher bacteria.

Such a conception would be of value in the interpretation of the

peculiar symptom-complexes presented by certain conditions of

obscure etiology. The striking remissions of pernicious anemia,

the Pel-Ebstein febrile complex in Hodgkin's disease as well as the

spontaneous and clinically deceptive retrograde changes observed

in this and related diseases, might well be correlated with alternate

"resting stages" and stages of activity in the life-history of organ-

isms whose adaptability was thus mirrored.

The relapsing type of fever associated with certain spirochete

infections, e. g., Sp. obermeiri, might thus find explanation, although

this citation may be infelicitous, owmg to certain taxomomcal

uncertainties of these forms. It may be recalled in this connection

that Noguchi found "coccoid" bodies in his cultures of pallida and,

that Warthin^** has found what might be regarded as such in tissues

devoid of the typical pallida but almost undoubtedly syphilitic.

The regular periodic febrile exacerbation characterizing the

streptothrix infection of rat-bite fever, and the irregularly inter-

mittent fever of other thrix infections, following deceptive clinical

cures; the strong tendency to recurrence in fusiform infections may
be explained on a similar basis; for these phases of activity, if such

they be, must have immunological counterparts in the host.

It is not improbable that "bacterial fastness" to therapeutic

agents, and to the immunological forces of the body, can perhapsJ)e

correlated with these changes in phase. It is well know'n, for exam-

ple, that the spirochetes that survive salvarsan treatments acquire

an increased resistance. The granules of Much may be a "reply"

of the tubercle bacillus to the lipases of the hmphocytes. In an

unpublished study I have shown that the bacillary phase of a certain

diphtheroid was Gram-positive, but the diplococcus phase was

Gram-negative. These cultures were started from single cells and

the strains were made of twelve-hour cultures. Thus, inmiunologi-

cally, phases and stages of bacterial life may have a distinct bearing

on the course of a disease.

The rather constant presence of a non-acid-fast diphtheroid organ-

ism in leprosy is not susceptible at present of final interpretation.

Bayon (Besson)!^ and Williams (Besson)!*^ regard them as a prob-

able stage in the life-cycle of the Hansen bacillus, while Kedrowski^^

believes he has proved that they take on acid-fast characters in the

" Jour. Exper. Med., No. 1, xxxi, 95-103.
'^ PersoDal communication.
15 Practical Bacteriology, Microbiologj- and Serum Therapy, Longmans, Green

& Co., London, 1913.
16 Loc. cit.

I' Ztschr. f. Hyg. und Infectionskrank., xxx^-ii, 52.
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body of the animal. The relation of streptococci to poliomyelitis

cannot as yet be said to ha\'e received final interpretation, although

the evidence for their being tlie prhnary exciting cause is but slight.

Rosenow and Towne^^ claim to have demonstrated that the small

forms are derived from the larger diplococci by a double fission of the

latter. The Berkefeld filtrates from paralytic monkeys have also

been grown to the large fonns by special methods. The evidence is

chiefly morphological, and as yet is too incomplete to be in any way
conclusive. They speak of "cycles of division," but in too casual

a manner for one to consider that they regard the various forms as

phases of bacterial life-cycles, physiologically speaking. Neither

is the evidence sufficient for regarding the small forms as identical

with the organism of Flexner and Xoguchi. The findings are

sufficiently suggestive to merit more study, paralleling as they do
some of the above-related ones. Rosenow has suggested a relation

between them and what is evidently the causative virus, but its

purely morphological basis makes it entirely a matter of conjecture.

Tunnicliffe^-' has isolated a filtrable organism quite constantly

from the early stages of measles, which can later be cultivated as a

diplococcus and toward which the serum later in the disease shows
immune reactions, but here, again, final interpretation is not jet

warrantable. It will not avail to further midtiply such examples

if I assmiie that the object of their citation has been made clear.

Conclusions. Recent studies into the etiology of disease have
made necessary a reexamination of the theories of bacterial pleo-

morphism and in^X)lution. An abandonment of, the terms is not

advocated, inasmuch as they are doubtless applicable to truly

degenerative changes. If they have been misapplied to changes of a

phasic nature it is obvious that the latter shoidd receive a represen-

tative designation and for other reasons than purely academic ones.

A modified interpretation of these morphological changes may
result in the reconciliation of many diverse factors associated with

infectious diseases of both known and imknown etiology.

If there exist stages of bacterial life, in the sense de])icted here,

there necessarily must occur a revaluation of the term "secondary

invader. " If we eventually regard as "genuine secondary invaders,"

those having definite stage relationship with the primary exciting

bacterial cause of tlu^ dis(>ase, the designation will be of greatest

service in the investigation of diseases of unproved origin. The
idea of genuine secondary invaders should also embrace the fact of

the rather constant association of a certain type of organism with

certain diseases.

'* Jour. Mod. Research, vol. xxxvi, pp. 175-18G.
19 Jour. Infect. Dis., 1918, xxii, 462; .Jour. Am. Med. Assn., July 13, 1918, p. 104.
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A NEPHRITIC DIET SHEET.

By Edmund F. Walsh, M.D.,

AND

James P. O'Hare, M.D.,
BOSTON, MASS.

(From the Medical Clinics of the Boston City Hospital and the Peter Bent
Brigham Hospital.)

The diet sheet given below has been found useful and convenient

in regulating the protein intake of nephritic patients. The physician

often has a rather definite idea of how much protein it is achdsable

for a patient of this class to take—or rather not to exceed—without,

however, any definite idea of how to tell hini just what foods and

what quantities he should eat. The usual way is to advise him to

take so many eggs and so much milk ; or we have elaborate menus,

different for each day, with a varied but precise order of dishes for

each meal. ^Yith this last scheme few private households are able

to cope for any length of time. ]Moreover, it is important that

restrictions shall not be excessive and that these patients receive

sufficient protein in so far as their condition permits. With this

sheet we believe we can make patients readily understand a method
which they can easily carry out, whereby they receive, approxi-

mately speaking, the amount of protein we think they should have

and no more.

In this sheet the ordinary articles of diet have been divided into

three groups: The patient is instructed that whatever foods or

dishes (in the current bill of fare where he happens to be) he may
wish to eat he nuist first find on the sheet and take only in the

quantities designated as full or half-portions. He is told that if the

article is found in Group I a full portion counts 1 in the score for

the day; if it is found in Group II it counts 2; he must keep count

and "make" the total score prescribed for him. Now the quantity

of each article given on the sheet as a full portion contains approxi-

mately 4 grams of protein in Group 1 and 8 grams in Group II.

We di\ide the number of grams of protein we wish the patient to

have in a day by 4, and the result is the figure we must write in (in

the blank space left for the purpose) to represent what his daily

score should be. The protein in the portions in Group II is, of

course, twice as much as that contained in those of Group I; there-

fore a portion or helping of a food listed in Group II scores 2 while

those of Group I count but 1. Group III lists foods of so low a

protein content as to be negligible. It goes without saying that

foods not found on our sheet may be easily added to it. The
foodstuffs listed ha\e been selected and grouped merely on the basis

of the protein content. We doubt that any of these foods are
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specially harmful to the kidneys. If any should be found so they

may be removed.

nephritic diet sheet.

Any combination of the foods listed below may be selected.

Foods not listed below must not be taken.

In Groups I and II there is a restriction in the total amount.

The foods in these groups must be served in fall or half portions.

A fall portion in Group I counts 1.

A full portion in Group II counts 2.

In Group III the quantity of each is not restricted, although you are urged to use

discretion.

Your total score for the day should be

Your total amount of fluid should be Pints.

Do not add salt or spices to the food after it has been cooked.

GROUP I—EACH FULL PORTION COUNTS 1.

Bread (white

Bread (graham)
Uneeda biscuit .

Shredded wheat

Cereals.

Oatmeal .

Boiled rice .

Cornmeal nuish

Cream of Wheat
Farina

Full portion.

1 av. slice

1 av. slice

5 crackers

1 biscuit

2 tbsp.

8 tbsp.

4 tbsp.

6 tbsp.

6 tbsp.

Vegetables, etc. Full portion.

Baked beans 1 tbsp.

Lima beans li tbsp.

Potato, creamed (P.B.B.) 1 tbsp.

Potato, mashed (P.B.B.) li tbsp.

Potato, boiled li med.
Green peas 2 tbsp.

Canned corn 2h tbsp.

Onion, boiled 3 tbsp.

Macaroni 4| tbsp.

Squash, boiled 5 tbsp.

GROUP II—EACH FULL PORTION COUNTS 2.

Milk ....
Egg ....
Eggs (scrambled)

Custard (P.B.B.)

Fish.

Cod, boiled .

Haddock, boiled

Oysters .

Full portion.

1 glass

1 egg
1 ^ tbsp.

3 tbsp.

l"x l"x 1|"

U"xl"xl"
7 oysters.

Meats.

Chicken, roast

Lamb chop, broiled

Lamb, roast

Beef, roast

Beef steak, broiled

Full portion.

3" X 3" X i"

f chop
3" X 2V X I"
3"x2"x V
2" X 1" x I"

GROUP III—NO RESTRICTION.

Vegetables.

Turnips
Carrots

Cabbage
String beans
Cucumbers
Cauliflower

Celery
Tomato (fresh)

Tomato (cooked)

Lettuce
Asparagus

Fruit.

Watermelon
Plums
Pears

Peaches
Strawberries

Grapes
Raspberries

Blueberries

Muskmelon
Apple
Pineapple
Prunes
Apple sauce

Orange
Grape fruit

Miscellaneous.

Sugar
Syrup
Candy
Honey
Maple sugar

Butter
Cornstarch
Arrowroot
Tapioca
Post Toast ies

Maple syrup
Olive Oil
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The sheet will probably be of the greatest usefulness in the so-

called out-patient "classes," at which its meaning and use can be
explained to groups of patients. One change might be made in the

direction of greater simplicity. It will be seen that the size of the

portions of fish and meats is a little dift'erent for each kind, but all

are close to two cubic inches. It would perhaps be better to have a

uniform portion for all meat and fish, that is, the lean part of a
lamb chop or a piece 2" x 1" x 1". This is an amount easily visua-

lized, and a block of wood could even be cut in the requisite dimen-

sions and shown as an object lesson.

With the varied diet which the patient will naturally choose for

himself under this system he will usually get sufficient calories for

his needs. That this is so will be discovered if he is told at intervals

to bring in a list of the foods he has eaten on two or three days

previous. ^Yhen, however, his protein has been cut down to the

neighborhood of 30 grams a day it may well be found that he is not

getting calories enough. If so a definite daily amount of butter,

cream, olive oil and sugar can be prescribed, with instructions to

take them on his other food. F'or convenience of estimation, on
the physician's own sheet the calories may be written in after each

portion.

Finally, this scheme, as will be readily apparent, is based essenti-

ally on the diet chart published years ago by Arnold, which in the

opinion of the writers should have met with a more general use than

so far as they know, has been the case.^ It was Arnold's great merit

to point out that unifonn amounts of protein can be taken by com-
mon measures in quantities of food which are about what one would

naturally take as a serving. Arnold's charts, howe\"er, as we think

anyone who has used them will agree, are of more service to the

physician than to the patient. The scheme submitted herewith

makes the data available as a guide for the patient and the physician.

We gratefully acknowledge the assistance of Miss Katharine

Mitchell, formerly assistant dietitian at the Peter Bent Brigham
Hospital.

ANTIPNEUMOCOCCUS SERUM (KYES'S) IN THE TREATMENT
OF PNEUMONIA.!

By Alfred W. Gray, M.D., :\Iajor, M.C, U.S.A.,

MILWAUKEE, WISCOXSIX.

In 1911, Kyes^ announced that he had succeeded in producing

an antipneumococcus serimi with high antibody content b}' a new

1 Arnold, H. D.: Boston Med. and Surg. Jour., 1909, clsi, 457. Medical Com-
munication, Massachusetts Medical Society, 1909, xxi, G31. Tr. Am. Climat. Assn.,

Philadelphia, 1909, xxv, 128.

1 Read at the meeting of the Tristate District Medical Society (Wisconsin, Illinois

and Iowa), Rockford, 111., September .5, 1919.
= Jour. Am. Med. Assn., .June 24, 1911, No. 25, hi, 1878-1881.
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method. The novelty lay in using an insusceptible host, the ordinary

barnyard fowl, which circmustance allowed the use of luiusiially

large niunbfers of virulent li\ing pneiunococci os antigen. It was,

of course, a well-known fact in immunology that pathogenic antigen

was not necessary for the production of specific antibodies, but this

knowledge had not been applied in the production of antibacterial

sera.

The above announcement w^as made after laboratory expermients,

both in vitro and in vivo, had demonstrated high antibody content

in the serum and its protective action in laboratory animals, as

detailed by the investigator in his original paper. The next step

was to fletennine its therapeutic value in man.

Extensi\'e therapeutic testing is the final proof of the value of any

ciuative serum. This truism applies with equal force to antitoxin

and to antibacterial sera. In the case of the former, however, there

is the a<^lditional certainty that one is dealing with a definitely

standardized product, checked against known lethal doses of toxin,

and this certainty is felt by the investigator both diu'ing the experi-

mental work in the laboratory and in subseciuent theraj^eutic testing.

With a standardized product it is to be expected that definite results

can be repeated. In the case of antibacterial sera, on the other hand,

no accurate method of biological standardization has l)een devised.

Protection ag-tiinst living organisms of varying virulence, rather than

against known lethal doses of toxin, carries less conviction during

the laboratory- stage of in\Tstigation and makes thera]xnitic testing

of even greater relative miportance. The present report is made in

this s])irit. It is ])roper to state also that Kyes has not allowed

control of production of tlie sermn to pass from his hands pending

such therapeutic testing, and that he still considers the serum in

the experunental stage.

In 1918 K}'es^ published the results of the use of his sermn in the

treatment of 115 cases of lobar pneumonia, controlled by a series of

53cS cases, in which sermn was not used, but otherwise treated under

the same conditions, and during the same period of time. The
mortality in the serum-treated cases was 20.8 per cent.; in the con-

trol cases, 45.3 per cent.

The next tlierapeutic test to which the serum was put in any

large number of cases was at the Base Hospital, Camp Grant, 111.

An accoimt of its use in the treatment of 322 cases betweni October

1, 1917, and September 20, 1918, has been published recently.^

The death-rate was 7.7 i)er cent. Whik^ there were no ci^itrol cases

it was evident to the {;linicians administering the serum that it had

marked therapeutic ^alu(^ In addition the series ga\'e \aluable

' .lour. Med. Res., .Inly, lOl.S, No. .3, xxxviii, new series; No. 3, xxxiii, 49r)-501.

* McClellan, .lohu II.: Jour. Am. Med. Assn., June 28, 1919, No. 26, Ixxii, 1884-

1885.
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data concerning dosage and methods of administration and other

chnical phenomena, and afforded opportunity to imprcne the serum
further on the basis of therapeutic use. ^Vith the present report

the aboA'e constituted a complete record of the use of tlie seriun in

pnemnococcus pneimionia at this Base Hospital. INIention may be

made also, for sake of completeness, of five recoveries from pneu-

mococcus meningitis during the epidemic follo^^^ng combined intra-

spinous and intravenous achninistration of the serum.^

The present publication carries the record on from ^'eptember 20,

1918, to jNIay 1, 1919. It is properly divided into the epidemic

period, diu'ing which it was possible to compare residts in cases

treated with and without the seriun, and the period from the close

of the epidemic luitil May 1, 1919, during which all cases received

sermn treatment.

There was very little question at Camp (ilrant as to the character

of the infection with which we \v^re dealing during the epidemic.

The preponderating organism obtained l)y swab culture from the

nose and throat, and by cidtiu"e from the sputmn, during the stage

of so-called influenza, was determined after a very few days to be

an organism of unusual \irulence, conforming in all laboratory

characteristics to the pneimiococcus. The Pfciffer bacillus was
found in only a negligil^le nmnber of cases. Pneumococci were

obtained in pure cidtiuv, or preponderatingl^', iroai the heart blood

and organs of cases dead from pnemnonia and from other fomis of

pnemnococcus disease in a large proportion of the 198 autopsies

done during the epidemic period.^ It seemeil to us that no doubt

could arise as to the caiisati\'e organism either in the cases of so-

called influenza or of pnemnonia, and that in the viridence of the

organism was to be found sufficient explanation of the type of pneu-

monia resulting. It was presiuned, therefore, that treatment with

serum would demonstrate therapeutic efficiency.

Since it is proposed to compare the mortalit}'-rates in two groups of

cases, those treated with and those treated without serum, the con-

ditions under which the sermn was administered should be noted.

There was no preparation for control comjiarison. The serum had
been used routinely in the hospital and the propriety of withholding

an agent of presumed therapeutic ^alue from an}' cases for purposes

of comparison was considere<:l doubtful imder the circumstances.

But when it became apparent that there would shortly bs more
cases of pneimionia than serum coidd be furnished for, it was decided

to restrict its use to cases in a single ward for ease of administration

5 Litchfield, L.: Jour. Am. Med. Assn., May 10, 1919, No. 19, Ixxii, 1345-1348.
I* Hirsch, Edwin F., and McKinney, Marion: Epidemic of Bronchopneumonia

at Camp Grant, 111., a preliminary report, Jour. Am. Med. Assn., November 21,

1918, Ixxi, 1735-1736; and an Epidemic of Pneumococcus Bronchopneumonia, Jour.

Infect. Dis., June, 1919, No. 6, xxiv, 494, 517.
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until more seriun should become available. Its use was extended

later to a second ward. Cases were admitted to these wards as fast

as vacancies occurred, either directly from the receiving office or

by transfer from so-called influenza wards by other individuals than

those interested in or responsible for the treatment. There was
therefore no possible selection of favorable cases. These wards were

ec|iiipped in no essential way differently from the other pneumonia
wards in the hospital. The serum was witlilield from no cases in

these wards. Finally, all deaths in the serum-treated group, except

six that were detemiined'at autopsy to have been due to strepto-

coccus pnemnonia, were charged against the serimi, in spite of com-
plications or accompanying diseases which might have contributed

to or have actually caused death, and regardless of the length of the

tune between serimi treatment and the time of death. Four cases

admitted between September 20 and 30 died in November; two
admitted September 26 died in December; one admitted September
30 died the following February.

Another circimistance especially imfavorable to the serum record

should be explained. On October 1 it was decided to rearrange cases

in three contiguous wards, transferring all acutely sick cases in

Wards 12 and 13 to Ward 11, putting cases of apparently good

prognosis into Ward 12, and con\alescent cases into Ward 13.

Ward 11 thereafter was to be the receiving ward for the group of

three, from which patients were to progress as they impro\'ed.

This was to protect patients moderately sick and conscious of tlieir

surroundings from the sight antl soiuul of the dying. The same plan

was put mto operation in another group of wards a few days later,

where the serum, which had now become available in larger quantity,

was being used. It was proposed to extend the plan to the entire

hospitiil, but the epidemic soon became so overwhelming that it

was not carried further. Carried on in these two groups of wards

without any thought of its effect on the serum record, for the serimi

was given to all cases admitted and transferred to these receiving

wards irrespective of the stage of the disease, it is fair to state that

the mortality was especially high among these transferred cases.

However, these statements are not made as a basis for altering the

death-rate of the serimi-treated cases, and no figures have been

compiled to show what might luxxe been the death-rate if the serum

had been achninistered to all cases on diagnosis. They are made to

emphasize the fact that the circumstances were in no Avay made
favorable! for the serum-treated cases.

Durijig the epidemic period 234 cases of pnemnococcus pneu-

monia were treated with the serum. The munber of deaths in this

group was 39, a death-rate of 10.7 per cent. During the same period

a total of 2064 diagnoses of pneumonia were made in the hospital.

There was a total of 108S deaths. The death-rate was approximately
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52.7 per cent., but the total nimiber of diagnoses and the total

number of deaths include serum-treated cases and streptococcus

cases, which must be subtracted for the purpose of this comparison.

Hirsch and McKinney/ in a paper previously referred to, detailed

the bacteriology found at 198 autopsies during the epidemic. Strep-

tococci were found in a small percentage. It was apparent that

clinical differentiation between streptococcus and pneumococcus
pneumonia had been largely impossiV)le during the e})idemic, partly

because of the type of the epidemic diseases and partly because the

necessary laboratory investigation for such a large number of

individual cases was clearly out of the question. The total number
of diagnoses of pneiuuococcus pneiunonia recorded in the hospital,

therefore, included a certain nmnber of streptococcus cases. But
since six deaths are cut out of the list of seriun-treated cases because

it was determined at autopsy that streptococci were the primary

invading organisms, it becomes necessary to estimate a fair reduction

in deaths among cases not treated with serum, few of these cases

having come to autopsy. Using the same proportion as obtained

in the serum-treated cases it is estimated that 140 deaths due to

streptococcus pneumonia occurred among the cases not treated

with serum. With the figures thus obtained the mortality in these

cases, as detailed in the accompanying tabulation, is figured to have

been 53.6 per cent.

The comparison I wish to submit, therefore, is a mortality of

16.7 per cent, in 234 serum-treated cases of pneumococcus pneu-

monia, with a mortality of 53.6 per cent, in 1684 similar cases treated

in other respects by the same methods except that the}' received

no serum. In other words the death-rate in the sermn-treated cases

was somewhat less than one-third that in the cases compared.

The serimi was administered intravenously in all cases. Shortly

before the epidemic the dose was increased from 2.5 c.c. once or

twice daily to 5 to 10 c.c. twice daily, and this larger dosage was

maintained during the epidemic. In a few cases as much as 30 c.c.

was given daily. Commonly a total of 60 to 90 c.c. was given in

cases that recovered.

As to the clhiical phenomena following use of the seriun little more

can be said than is told in the reduction of mortality. No marked

changes were regularly seen after sermn administration that were not

seen in indi\idual cases not treated with seriun. It was the feeling

of the writer, therefore, that any attempt to tabulate symptomatic

changes in the serum-treated cases for comparison with control

cases would bring personal impressions into the record to such an

extent that any conclusions arrived at would be open to question.

Reduction of mortality, however, is a definite phenomenon. Thera-

' An Epidemic of Pneumococcus-Broncho-Pneunioriia, Jour. Infect. Dis., June

1919, No. 6, xxiv, 594-617.
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peiitic value of any treatment must finally be judged by this end-

result.

The modus operandi of the seriun is, of course, of great interest

but except for tbe fact that the serum is antibacterial any statement

would be purely h>'pothetical. As to the so-called foreign protein

reaction it should be stated that in only approximately 5 per cent,

of cases was there any appreciable reaction following the serum used

during the epidemic. This non-specific reaction cannot, therefore,

be considered a factor in the reduction of mortality.

Following the epidemic, cases of pnemiionia were atypical. Strep-

tococcus pneumonia was much more conunon tlian during the

epidemic. But pnemiiococcus pneumonia itself was also atypical,

conforming in symptomatology neither to lobar pnemnonia nor

to the epidemic bronchopnemnonic type, though the appearance

of the hmgs at autopsy was more clearly that of the latter. There

was evidence that the organism was dropping in virulence (unpub-

lished observation of E. F. Hirsch). Finally, in March and April,

1919, lobar pnemnonia began to reappear. During the period,

therefore, from the close of the epidemic to May, 1919, when this

record closes, there was a continually changing picture of disease in

the pneumonia wards. It was difficidt to establish a clinical standard

of differentiation of streptococcus from pneumococcus cases.

But while this period was in many ways an unsatisfactory one in

which to attempt to evaluate the therapeutic effect of the sermn,

not only because of lack of controls but also because of the facts

above set forth, it is believed that the final compilation of pnemiio-

coccus cases was accurate and that the low mortality is credited

properly to the serum. There were 5 deaths among 118 sermn-

treated pnemiiococcus cases, a death-rate of 4.3 per cent.

The record of the use of Kyes's antipneimiococcus seriun at Camp
Grant can now be summed up. 322 cases of pneimionia were treated

between October 1, 1917, and September 20, 1918, with a death-

rate of 7.7 per cent.; these were cases of typical lobar pnemnonia.

234 cases of epidemic pnemiiococcus-}u-oncho-}Mieumonia were

treated between September 21 and November 4, 1918, w4th a death-

rate of 10.7 per cent, which is to be compared with a death-rate of

53. () per cent, in 1()84 control cases. 118 cases were treated between

November 5, 1918, and May 1, 1919, with a death-rate of 4.3 per

cent. ; these were atypical cases of pnemiiococcus ])nemnonia, which

seem(Hl to indicate a gradual change from the epidemic type of dis-

ease back to the type of loljar ])n(nimonia, probably due to a falling

virulence in the organism. In addition 11 cases of pnemiiococcus

meningitis were treated, with 5 recoveries, 1 fatal case having

occurred since the publication by Litchfield (loc. cit.)
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epidemic statistics, september 20 to november 5, 191.s.

Total number of diagnoses 2064
Total deaths 1088
Death-rate 52.7%
Serum-treated cases 240
Streptococcus deaths subtracted 6

Pneumococcus cases 234
Pneumococcus deaths 39
Death-rate 16.7%
Non-serum cases 1824
Streptococcus deaths, subtracted (estimated) 140
Pneumococcus cases 1684
Pneumococcus deaths (see below) 903
Death-rate 53.6%
Total deaths 1088
Serum deaths 45
Non-serum deaths 1043
Streptococcus non-serum deaths (estimated) 140

Pneumococcus non-serum deaths (see above) 903

INCroENCE, ASSOCIATED PATHOLOGY AND CLINICAL DIAG-
NOSIS OF CHRONIC PERICARDIAL ADHESIONS.

By J. Curtis Lyter, ]M,1).,

INSTRUCTOR IN CLINICAL MEDICINE IN THE ST. LOUIS UNIVERSIIT SCHOOL OF MEDICINE
AND VISITING PHYSICIAN TO ST. ANTHONT's HOSPITAL AND TO THE

ST. LOUIS CITY HOSPITAL, ST. LOUIS, MISSOURI.

The report of this investigation deals with a condition which,

during the years recent and long passed, has received deliberate

study from some of the most noted clinicians and pathologists,

while apparently being seriously neglected by others equally noted.

I refer to that pathological state characterized by an obliteration of

the pericardial cavity, completely or in part, by adhesions. Asso-

ciated with this there may or may not be extrapericardial adhesions.

Because the adhesions associated with a pleural tuberculosis have

a distinct clinical picture peculiar to this type of adhesions, we
have sought, in so far as we were able, to exclude all cases possibly

tuberculous from the series.

Since the study of this subject has been pursued only along lines

of my own personal choice, no reference will be made to the not

voluminous but rich and select literature. To the writer the two

most perplexing features of this pathological state are its etiology

and diagnosis. Many other intricate and interesting features

surely do exist and will receive in their turn some discussion in which

we may suggest that these associated features either explain the

etiology or assist in rendering a diagnosis.

In the analysis here presented no definite theory as to the etiology

will be advanced, as, even after a rather critical survey of the past

histories of the cases representmg this series, no specific etiology
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could be exposed. A study of the etiology is so clearly interwoven

with the associated pathology that it must be considered with the

greatest advantage in association with the pathology found not

only withiin the heart wall but within other organs as w^ell. This

clinical and pathological report is the result of the study of 30

cases of pericardial adhesions of various grades occurring in 514

consecutive autopsies at the St. Louis City Hospital. When all

grades of adhesions are included there is an incidence of 5.S per

cent, represented in this series. For convenience of comparative

study these cases were grouped arbitrarily into three classes: mild,

moderate and extensive. From both a pathological and clinical

point this arbitrary grouping is deceptive, in that it neglects the

position of the adhesions which at least almost certainly determines

the presence or absence of clinical signs as well as their severity

wdien present. When classified in this manner, however, the 30

cases were grouped as : mild adhesions, 4 cases ; moderate adhesions,

18 cases; extensive adhesions, 8 cases. Extensive w-as reserved

for those cases in which the pericardial cavity was completely

obliterated. In some of these cases there were also extrapericardial

adhesions fixing the pericardium to the diaphragm, costal cartilages,

pleura and lung or to the structures in the posterior mediastinum.

Adopting this classification reveals that of the 514 patients

coming to autopsy 1.5 per cent, had extensive adliesions, 3.5 per cent,

moderate adhesions and 0.8 per cent, mild adhesions. Unless the

adliesions in the mild and moderate cases are almost selectively

located, and especially if there are no extrapericardial adhesions,

there is much doubt to be entertained as to the possibility of clinical

recognition. The clinical diagnosis of the extensive adhesions seems

to be assured, more especially, if there are extrapericardial adhesions

of moment present.

The apparent causes of death in the 8 cases of extensive adhesions

were

:

Typhoid fever 3 cases

Acute endocarditis 1 "

Operation for the relief of adhesions 1 "

Carcinoma of stomach 1 "

Chronic nephritis 2 "

The apparent causes of death in the 18 cases of moderate adhe-

sions were

:

Cerebral apoplexy 2 cases

Carcinoma of liver 1 "

Carcinoma of stomach 1 "

Acute nephritis II"
Pulmonary tuberculosis 1 "

Tn the mild cases 2 died of cirrhosis of the liver and 2 from clironic

nephritis.
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A feature relative to the apparent cause of death is the fact that

50 per cent, of the series died from chronic nephritis, presenting

apparently a possible relationship between the etiology of chronic

nepliritis and pericardial adhesions. In fact this is true not only of

chronic nephritis but of associated pathological changes in numerous

other organs. In this light a careful study of the pathology present

in other organs besides the pericardium would establish somewhat

the nature of the etiology at least in some general way. In the

30 cases of this series the associated changes found in the lungs

and pleura were as follows:

Pleural effusion 3 cases

Chronic pulmonary tuberculosis 6 "

Chronic pleural adhesions 15 "

Chronic passive congestion 18 "

The associated changes within the heart and large vessels were:

Chronic myocardial fibrosis 15 cases

Acute endocarditis 1 "

Chronic arteriosclerosis 14 "

Chronic endocarditis 6 "

Within the entire series only one heart presented no marked

changes. In this case the adhesions were termed moderate. In

the liver were the following associated changes:

Chronic passive congestion 14 cases

Chronic cirrhosis 10

Chronic degeneration 8

Chronic perihepatitis 3

Hepatic sj-philis 2

Livers presenting no marked changes 1

The spleens presented the following changes:

Clironic passive congestion 20 cases

Chronic perisplenitis 2 "

Chronic hyperplasia 2 "

Chronic atrophy 1 "

Spleens presenting no changes 5 "

The associated findings in the kidneys were in the majority of

cases very extensive. The following changes were found:

Chronic nephritis 24 cases

Chronic congestion 3 "

Acute cloudy swelling 3 "

Amyloid degeneration 2 "

There were no kidneys free from pathological changes.

At once in this study one is impressed with the frequency of

pericardial adhesions associated with myocardial, vascular, hepatic

and renal changes, for the most part fibrotic in type. The most

natural supposition is that a common etiology exists in the form

of a chronic mfection or intoxication. This conclusion is contrary
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to those placing the puhiionary, hepatic and renal changes secondary

to the pericardial state because of the accompanying cardiac insuf-

ficiency. This is also supported by the results of some experi-

mental work of the writer, which will be pul)lished later.

From the standpoint of etiology, pericardial adhesions seem to

fall into three classes: (1) The tuberculous which we do not desire

to discuss; (2) those resulting from an attack of acute pericarditis

or more probably pancarditis secondary to or complicating some
acute infectious disease as rheumatic fever, tonsillitis, lobar pneu-

monia, typhoid, etc. Here the acute pericarditis may or may not

result in an effusion. Following this acute stage there usually

develop fibrous adhesions, not only within the pericardial cavity,

but, more important, adhesions between the pericardium and the

anterior chest wall, the pleura, diaphragm or the structures within

the mediastinum. This class is the one most easily recognized

clinically, not only because of the extent but the nature and location

of the adhesion.

The third class includes those cases which give no history of

previous acute infections of any kind. This class present adhesions

of all grades, mild, moderate or extensive. The adhesions being

located at various places within the pericardium and uniting the

pericardium with various extrapericardijii structures. At times the

adhesions are of no clinical importance while at other times they

assume a position of immense importance because of the associated

cardiac insufficiency and because of the prognosis of certain acute

infections in patients suffering with this cardiac insufficiency.

The adhesions in this class are probably the result of long and
continued injury to the pericardium from chronic infections or some
unknown intoxication. In this class we see most typically the

associated chronic changes in the liver and kidney's.

In general, this class presents clinical symptoms and ])hysical

findings leading to a suspicion or diagnosis of adherent pericardium

at a later age than the foregoing class, because the foregoing class is

the result of acute infections usually acquired in childhood or early

adult life and the cardiac symptoms appear a few years later. The
formation of the adhesions in class three is insidious, resulting in

cardiac symptoms years later. Unless the adhesions are selectively

located, or else are very extensive, the clinical recognition is not

only im{)ossible but unimportant. When the adhesions are so

placed as to interfere gravely with the cardiac function or are exten-

sive the clinical recognition is important because of the cardiac

insufficiency and because of the inffuence of this insufficiency u])on

the })rogn()sis of certain acute infections, notably jmeumonia and
typhoid fever.

The signs present in any case of adherent pericardium \\ ill dejjend

u])()ii the efficiency of the heart toward maintaining a normal
circulation and upon the location of the adhesions.
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For the purpose of a concise delineation of the signs which may
possibly lead to a recognition of this pathological state, we may
resort to the classical rescription of the signs recognizable by inspec-

tion, palpation, percussion and auscultation.

Inspection: A patient suffering with adherent pericardium which

has so disarranged the cardiac efficiency as to produce symptoms,

presents about the same general symptoms as are common to all

cases of cardiac decompensation.

In addition to these general symptoms we frequently are able to

see the veins of the neck and face especially full during inspiration,

while during expiration the veins collapse. The sign ffrst described

by Friedreich was supposed to be of some value in the diagnosis

of pericardial adhesions. It is present, however, wherever there

is a weakness of the right heart from any cause. Probably the

most valuable sign to be noted upon inspection is a distinct re-

traction of the lower end of the sternum and the costal cartilages

synchronous with cardiac systole. This results from adhesions

between either ventricle and the pericardium at or near the attach-

ment of the latter to the diapliragm. The retractions will be more
distinct upon the side corresponding to the ventricle most densely

adhered. The retractions will also be greater if in addition to the

ventriculopericardial adhesions there are present phrenopericardial

adhesions obliterating the normal phrenopericardial angle. At times

these extrapericardial adhesions can be definitely demonstrated

by carefully taken stereoscopic plates. The retraction of the costal

arch may extend posteriorly to the eleventh or twelfth rib. There

should, as Broadbent has observed, be a definite retraction of the

costal arches and not merely of the interspaces, as a recession of

the interspaces alone may be due to atmospheric pressure associated

with extensive cardiac hj-pertrophy. ^Yhen there are adhesions

betw^een the pericardium and the parietal pleura associated with

obliteration of the pericardial cavity adjacent to either ventricle

there will be seen systolic retractions of the costal cartilages or inter-

spaces overlying the heart. Upon several occasions the writer has

seen the sternum, costal arches and interspaces under prominent

systolic retractions where there existed extensive pericardial and

extrapericardial adhesions.

A retraction of the interspaces alone over the precordium is

frequently seen to result from extensive cardiac hypertrophy; the

retractions being near the sternum in right ventricular hypertrophy,

and at or near the apex when the hypertrophy is of the left ventricle.

Unless borne in mind these retractions might be considered as

indicative of pleuropericardial adhesions.

In the study of this series, palpation was of only limited value.

The diastolic shock so frequently described over the precordium

was absent in a great majority of the cases. ^Yhen present and

distinct it may indicate the presence of rather dense adhesions
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about the roots of the great vessels. Of more vahie apparently is an

otherwise unexplainable absence of the impulse, or in the presence

of a palpable apex impulse the failure of this impulse to change

position corresponding with the change in the position of the body.

Anyone devoting close study to the physical phenomena of

pericardial adhesions, surely is impressed with the value of care-

fully conducted percussion in the clinical recognition of these cases.

The left border of cardiac dulness normally changes about 3 cm.

with the change from the right-lateral to the left-lateral position.

Likewise there is a change of 3 cm. in the lung border over the

precordium during deep respiration. If either of these normal
phenomena is absent, and its absence not explained by some
extrapericardial condition, it remains a strong indication of peri-

cardial adhesions. An absence of a change in the position of the

cardiac dulness is present even without extrapericardial adhesions,

while the fixation of the lung borders occurs only in the presence

of pleuropericardial adhesions.

Auscultation reveals nothing distinctive of adherent pericardium.

There may be various murmurs indicating the presence of an asso-

ciated valvular disease, possibly the result of an inflammatory

process responsible also for the pericardial adhesions, meaning, of

course, that there existed at one time a pancarditis. This is usually

the result of acute rheumatic infection.

The presystolic rumble and reduplication of the first sound are

in no way distinctive. There remain certain accessory signs, some
of which are present in certain cases, and wdiile not absolutely

diagnostic, are of great corroborative value.

Cooper's paradoxical respiratory ratio is of distinct value, but

being present also in other conditions, it is only of great assistance

if pronounced.

Riess's gastric sounds, whereby the heart sounds assume a loud

and metallic quality, when heard over the epigastrium are appar-

ently present when the adhesions are very extensive and involve

the diaphragm.

There has been a syndrome described by Pick which today

bears his as well as numerous other names, whereby there is chronic

pericardial adhesions, chronic mediastinitis, capsular cirrhosis of

the liver and chronic peritonitis with ascites. "^I'liis syndrome
has been considered by some as originating in the pericardium and
because of the adhesions involving the inferior vena cava produce a

passive congestion of the liver and other organs, and in this way
account for the abdominal pathology. The pericardial, hepatic

and peritoneal findings are quite probably independent and dis-

tinct, but the result of a common etiology as a chronic infection or

intoxication. Most probably Pick's syndrome is nothing more than

a very advanced type of adherent pericarditis described under class

3, the i)athology being very extensive and pronounced.
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In the diagnosis of adherent pericarditis most prol^ably the

greatest assistance comes from the recognition of well-defined

cardiac decompensation, wherein there are no demonstrable val-

vular or myocardial changes to account for the decompensation.

This should always arouse the suspicion of adherent pericarditis.

Likewise a decompensating heart which reveals no abnormal

findings relative to its size, shape and position should be investi-

gated thoroughly for adhesions. Most probably if the physical

examination as delineated above is conducted carefully, while

bearing in mind the possibility of adherent pericardium, very few

cases of extensive adhesions will be overlooked. I believe we have

been able in some cases, especially when the adhesions obliterate

the cardiophrenic angles or become dense in the mediastinum, to

decide the diagnosis by means of carefully taken stereographic

plates. When the adhesions are mild or moderate and not selec-

tively located the diagnosis most probably is not only impossible

but unimportant.

EFFECT OF THERAPEUTIC DOSES OF MERCURY ON THE
KroNEYS AND THE DURATION OF ITS EXCRETION.

By L. G. Beinhauer, M.D.,

DERMATOLOGICAL LABORATORIES OF THE UNIVERSITY OF MICHIGAN, ANN ARBOR, MICH.

The renal excretion of the mercurials, following their various

methods of internal administration, has been the subject of frequent

study in the past. Following their elaboration of a "New and

More Delicate Test for the Detection of INIercury," Wile and

Elliott were able to add materially to our knowledge of the drug's

action, following its use in the form of injection and inunction. It

has seemed, therefore, that a similar study of calomel following its

internal administration might prove worthy of description. The

scope of the experiment, as undertaken at this time, was limited to

a calculation of the period of time over which the drug was excreted

and a study of its action upon the kidney as determined by urinarj-

findings.

The method for the detection of mercury employed in the experi-

ment, in brief, embodies the use of copper dust in an acid solution

of the suspected material. The mercury^ is taken up to the last

trace by the copper dust. The latter is then collected, dried and

heated in the distal end of a bulb tube. The mercur\^ is thus

vaporized and deposited as an amalgam in a small particle of gold

leaf. By this method one-millionth of a grain of mercurv' in solution

can be detected microscopically.

It was interesting to note that in establishing controls for the

experiment many patients were found unsuitable for the reason that
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they were not mercurj^-free. Inquiry revealed that the majority
of these patients had received previous antisjqDhiHtic treatment,
entailing the use of mercury in one of its various fonns. In the
light of previous studies it is a well-known fact that mercury can be
found for years in the urine of patients who have pre\iously received
the drug, so this finding was to be expected. Obviously these
patients were rejected at once. Controls, finally, were selected

from other clinics, each according to the following conditions:

(1) Those that gave no history of previous mercurial ingestion

must give one negative test for mercury in the urine
; (2) if there

were a history of previous mercury ingestion or if the patient had
ever been exposed to mercurial vapors two successive negative
tests over twenty-four-hour specimens were required.

In addition, each specimen of urine was subjected to a complete
analysis to ascertain whether it was normal in other respects.

Chemical and microscopic tests on a centrifuged specimen were
required to be negative. A complete record of all analyses was
preserved.

Having thus determined the standards the first application of the
test was begun by the internal administration of calomel in the
usual way: One-quarter-grain doses over fifteen-minute intervals.

The conditions under which the experiment was made were: (1)

No drastic saline or other purge should follow the ingestion of the
mercury; (2) all specimens must be collected in mercury-free con-
tainers at various intervals; (3) only one course of the drug should
be given. The various dosages that are most commonly given,

therapeutically, were used in the experiment. The urines were
then collected at the intervals shown in the tables and were subjected
to the test for mercury as described above. The results were care-
fully tabulated.

SERIES I.—CALOMEL, GRAINS TWO IN ONE-QUARTER-GRAIN (dIVIDED)

DOSES AT FIFTEEN-MINUTE INTERVALS.
Patient.
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SERIES III.

—

calomel, GRAIN ONE IN ONE-QUARTER-GRAIN DOSES AS

ABOVE.

Patient. C-hour. 12-hour. 24-hour. 2d day. 3d day. 4th day. 5th day. 6th day.

1 .

2 .

3 .

4 .

5 .

X X X X X
X X X - -
X- - X
X X X - -
X- X X

SERIES IV.—CALOMEL, GRAIN ONE-QUARTER, ONE-QUARTER-GRAIN
DOSES.

4th day. 5th day. 6th day.tient.
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The Medical Aspects of Mustard-gas Poisoning. By Aldred
Scott Warthin, Ph.D., ]\I.D., Professor of Pathology and Direc-

tor of the Pathological Laboratories of the University of I\Iichigan,

Ann Arbor, Michigan, and Carl Vernon Weller, M.S., ]M.D.,

Assistant Professor of Pathology, University of Michigan, Ann
Arbor, Michigan. Pp. 267; 156 original illustrations. St. Louis:

C. V. Mosby Company.

Dr. Wartiiin's and Dr. Weller's monograph on Mustard-gas
Poisoning represents a war research problem which was carried on
very intensely during the period of the war. It represents an
extremely complete and careful study of the medical aspects of

gassing and various lesions produced by this gas and the treatment

which should be employed in gassed patients. From an experi-

mental and pathological standpoint the book is extremely complete.

From a clinical standpoint, however, the book does not represent

by any means a complete exposition of the subject. To those wdio

are interested m the clinical aspect of gassing, the regimental

and the base hospital surgeon, the particulac applicability of the

experimental work to the practical is not sufficiently dwelt upon.

This applies particularly to the treatment of the pulmonary compli-

cations and lesions, and more especially the late results.

Those who have seen large numbers of cases of mustard-gas

poisoning have found that the important outstanding lesions were
in the skin and respiratory tract. The treatment of the skm lesions

as outlined, seems entirely adequate; that of the respiratory tract

is not so. Eye lesions were comparatively rare and only infrequently

of much importance. Under eye hijuries there is recommended the

wearing of antidimming goggles. This suggestion is contrary to the

advice of the ophthalmologists m the A. E. F. Dr. Warthin also

re])orts a leukocytosis in gas cases, whereas Kruml)haar found that

a leuko])enia was quite constant, reaching its greatest intensity

m the severe cases.

The monograph on this subject represents a really splendid piece

of work. The slight criticism that has been expressed by no means
reflects upoii the excellence of the work. The authors' con-

tribution to the study of tliis subject is a valuable addition to our

knowledge of the effects of nuistard-gas poisoning, and it will un-

doubtedlv remain the authoritv on this subject for manv years.

J. H."^ M., Jk.
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Facial Neuralgia and its Treatment. By J. Hutchinson,
F.R.C.S., Siu-geon to the London Hospital; Examiner in Surgery

and late Hunterian Professor at the Ro^•al College of Surgeons.

Pp. 216; 37 figm-es. New York: William Wood & Co.

This book, the first in the language, deals with the various phases

of trigeminal neuralgia, its t^^Des, etiology, pathology and treatment.

To the author thanks are due for defining clearly the minor from the

major form, two distinct diseases. To the major or epileptiform

neuralgia, or "tic doulom'oux," the volume is chiefly devoted.

Prevalent ignorance of the existence of a sm'e cure for the pain or

the unfounded (unless from early statistics) belief that the operation

will either kill or cause the loss of sight are largely responsible for

the long abject misery of these patients, their frequent addiction

to morphin and then to suicide.

The author laments the gi-eat delays these patients suffer before

being brought for radical operation, the vicious extraction of sound
teeth and miscellaneous, useless efforts to find a focus of infection,

the employment of drugs (for true major neuralgia is related neither

to syphilis, gout nor the rheumatic diathesis; in fact, its etiology is

wholly unknown and spontaneous cure is unheard of) ; ligation of the

common carotid artery, excision of the superior cervical ganglion

or any of the peripheral operations, all of which are now obsolete.

There are only two legitimate procedures : alcoholic injections of the

main divisions or of the ganglion, which afford relief for about nine

months, and operation on the Gasserian ganglion or its sensory root,

which offers permanent cure.

The development of the major operation is traced, chief attention

being paid to excision of the ganglion, but particularly to the author's

operation, which removes only the outer two-thirds of tlie ganglion,

leaving intact the ophthalmic division and its share of the ganglion,

thereby preventing corneal ulceration and lessening the danger of

woundmg the cavernous sinus. It is mifortunate that Mr, Hutchin-

son has not acquainted himself more accurately with the American
literature in recent years. He states (page 118) that the Spiller-

Frazier operation is "more difficult, dangerous and uncertain" than

his own method . As to danger, Hutchinson, 70 cases, 3 deaths, 4 per

cent, mortality; Frazier, 129 cases, 1 death, 0.77 per cent, mortality.

The rankest injustice to Americans is the publication of a full-page

illustration (including the legend) of a woman with a depressed

zygoma, an ugly, disfigm-ing scar on the temple and her eyelids on one
side sewed together for corneal ulceration. The legend, in part, reads:

"Showing site of flap incision for the Spiller-Frazier operation." He
goes on to say that these are ''the conditions which should be

avoided." Frazier never resects the zygoma or cuts outside the hair
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line. Lastly, Hutchinson refers to Gushing as doing an obsolete,

complicated operation, which has removal of the ganglion as its goal,

whereas he actually performs the Spiller-Frazier operation, which
leaves the ganglion intact. J. A.

Anaphylaxis and Anti-Anaphylaxis. By A. Besredka, Pro-

fessor at the Pasteur Institute. English Edition by S. Roodhouse
Gloyne, M.D. (Leeds), D.P.H. (London), Pathologist to Gity of

London Hospital for Diseases of the Ghest, Victoria Park. Pp.

143. St. Louis: G. V. Mosby Gompany.

The translation of this monograph has been undertaken for the

purpose of presenting to the English-speaking public the work of

Besredka on the subject of anaphylaxis which he had accomplished

before the war started. The book is introduced to the reader by
four different introductions, following which is a historical sketch

of anaphylaxis. The three succeeding chapters dwell on the sensi-

tizing injection, the toxic injection and the anti-anaphylactic (desen-

sitization) injection. The next two chapters are on anaphylaxis in

the presence of other substances, and theories relating to anaphylaxis.

The last chapter is a sunnnary by the translator of the recent work
on anaphylaxis. This last chapter is by no means complete, nor

can the translator be blamed entirely for that on account of the

disruption of the mail service, publication, etc., during the war or

immediately following it.

Besredka undoubtedly stands as the great authority on the

subject of anaphylaxis. He believes that the phenomenon of

anaphylaxis is produced by an antibody becoming attached to nerve

cells, permitting the entrance of the antigen which suddenly pene-

trates them and producing the characteristic symptoms. He
believes that there is no true anaphylatoxin.

The monograph presents the subject in a clear, precise manner.
It will be of particular value to those who are interested in this

subject, more especially to those who are giving tlierapeutic sera

and vaccines. J. H. M., Jr.

Syphilis. By Henry H. Hazen, A.B., M.D., Georgetown
University. First PMition. Pp. 647; UK) illustrations (Jd in

color). St. Louis: G. V. Mosby Gompany.

It is the greatest pleasure to read a book that raises the subject of

syphilis above the level of a chapter in genito-urinary diseases and
])laces it on the wonderful nuxlicine-wide plane to which it is entitled.

This Dr. Hazen's book does, for he brings to us not <mly his own
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well-known efforts in this field, but has collal)orating witli liiin sueli

authorities as Major M. A. Reasoner on infection and immunity,

Dr. John E. Lind on nervous system involvement, Colonel C. F.

Craig on the Wassermann test, and Dr. Jay F. Schamberg on the

arsenical preparations. Dr. Virginius Dabney and Dr. L. H.

Greene have written on the ear and eye infection respectively.

Dr. H. A. Fowler's contribution on syphilitic nephritis is a most

important exposition, while the chapter on endocrine gland infection

is a valuable addition, with probably the first correlation of this

literature. It is a pity that under prophylaxis the author did not

make the effort to incorporate the wonderful lesson the American

Army taught in France, and one might likewise criticize the chapter

on diagnosis as putting too much dependence on the Wassermann
test, or, possibly better said, by omitting the exposition of the

clinical diagnosis. The chapter on treatment leaves one thoroughly

familiar with the various drugs at hand and their individual adminis-

tration, but lacks the proper guide and exact advice as to when and

how to use them. The book is written throughout in a uniform,

easy style that is most readable and loses none of this charm under

the handling of the various authors. Dr. Hazen has a most happy

ability in introducing quotations from other wTiters, and strengthens

his subject repeatedly by using in a most admirable way the teach-

ings of other authorities that leaves with the reader the feeling that

the groimd has been completely covered and tlie last word has been

said. The Ijook is profusely and splendidly illustrated; it is pub-

lished in a way that leaves nothing to be asked, and one of its most

valuable adjuncts is the excellent bibliography that is appended to

each chapter. A. 11.

Diseases of the Ear, Nose and Throat. By Herbert Tilley,

Surgeon to the Ear and Throat Department, University College

Hospital, London. Fourth edition. Pp. 844; 74 illustrations.

London: H. K. Lewis & Co., Ltd.

This work, as it now appears in its fourth edition, is a very

complete and excellent text-book on diseases of the nose and
throat. Since the last edition, as the author states in his preface,

so great an advance has been made in certain phases of rhinology

and laryngology that it has been necessary to absolutely rewrite

the chapters on frontal sinus suppuration, the technic of enuclea-

tion of the tonsils and the subject of endoscopy, and to add entirely

new chapters on certain affections of the trachea and esophagus,

intranasal operations on the lacrimal apparatus and the intranasal

routes for operations on pituitary tumors.

On the whole the book gives one the impression of being based

more on the author's great experience than on a searching review of
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the world's literature, and while this in some ways gives the book
a peculiar value, we believe that a larger use of the literature

outside of his own country would make an international adoption

of the book much more easy. In this connection it is interesting

to note that the author describes very closely what we in this

comitry are in the habit of calling the Sluder method of removing
tonsils, and gives Drs. Whillis and Phybus, of Newcastle-upon-Tyne,

the full credit of devising the operation. Likewise an almost

identical instrument with the Laforce tonsillectome is called

Elphick's guillotine. Very frequently we note with pleasure a

very extensive and accurate knowledge of pathology and modern
laboratory revelations, and though this showing is not consistent

throughout the book, the laboratory aspect is fairly reliable; much
more so than the average book on diseases of the nose and throat.

The clinical and operative side is excellent, well illustrated and
with clear, easily read text, and the number of both minor and
major operations carefully described is quite amazing. The great

value of the work lies in the thoroughness \^•ith which the author has

covered his field, not skimping any part, but giving space enough
to all subjects for sufficient detail to make the work a real text-book

of the whole category of nose and throat ailments. G. B. W.

Anatomical Diagrams. For the Use of Art Students. By
James M. Dunlop, A.R.C.A., Lectm-er on Artistic Anatomy in

the Glasgow School of Art. Fom-th edition. Pp. 72; illustrations

on each page. New York: The Macmillan Company.

By the use of colored diagram the author presents the osteology

and myology of the human body. The aims are to show the part

l)layed by the skeleton in determining the external form and to

illustrate the shape and arrangement of the various muscles, espe-

cially the subcutaneous ones. The fact that this is the fourth

edition shows that art students find it useful in the studio.

W. H. F. A.

A Laboratory Outline of Embryology, with Special Refer-
ence TO the Chick and the Pig. By Frank R. Lillie, Pro-

fessor of Embryology in the llniversity of Chicago, and Carl
R. MooRE, Jnstructor in Zoology in the I'niversity of Chicago.

Revised edition. Pj). (Hi. Chicago: I'liiversity of Chicago Press.

This is a small book in paper covers, containing directions for

laboratory work in embryology as given to medical students in

the uni\'crsity of Chicago. For over fifteen years this book with
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various alterations, has l)ctMi utilized coiitiiuioiislx in classes, and

the present form therefore represents a well-tried and standard

course of instruction. In the ex]:)erience of the authors it has

been found preferable for the student to follow out the develop-

ment of each organ-system separately, through several ages of

embrvos, than to studv each stage of the embryo in its entirety.

W. IT. ¥. A.

Bacteriology in Abstract. By A. B. Wallgren, B.S., M.D.,

Assistant Professor of Biology, Uni\'ersity of Pittsburgh. Second

edition. Pp. 338. Pittsburgh, Pa.: INIedical Abstract Publish-

ing Co.

The second edition of bacteriology in abstract has recently

appeared. The amount of useful and helpful knowledge contained

in so small a volume is surprising. All fields that larger text-

books deal with are gone into here; necessarily, of com-se, in only

an outlined, sketchy way. The index is fairly complete. The

book is all and more than its author claims for it, and should prove

a \ery useful volume for the student. 11. F.

Diseases of Children. By James Burnet, M.D., INI.R.C.P.

(Edin.), Physician for Diseases of Infancy to and l^hysician

in Charge of the Welfare Clinic at the Marshall Street Dis-

pensary, Edinburgh. Second edition. Pp. 416; 9 illustrations.

Edinburgh: E. & S. Livingstone. New York: William Wood
& Co.

Arrangement of chapters in this small volume differs somewhat

from the usual custom followed in pediatric works. In the first

two chapters the examination of sick children and points of difl'erence

between children and adults are briefly but well described. Next in

order are tUseases of the newborn. After a chapter on diseases of

the respiratory system and one dealing with diseases of the cir-

culatory system, infant-feeding occupies a number of pages. Here

the author discusses only his personal beliefs. Contrary to most

authorities he does not advocate the use of sugar as an addition to

milk mixtures, nor does he think that barley water is an advantage.

He states that it is a fallacy to suppose that infants lose weight if

sugar is omitted. Briefly, then, when it is necessary to feed Ijabies

artificially he uses only dilution of cows' milk with water. Citrated

whole milk has given him good results, and scalded milk he finds

preferable to raw, sterilized or pasteurized milk. While this chapter

makes interesting reading, it does not seem to the reA'iewer that it

VOL. 159, NO. 6.—JUNE, 1920. 30
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can be stroiigly recoinmended to the student or general jjractitioner

as a system of procedure. Space does not allow of further analysis.

Suffice it then to say that the usual chapters on various subjects

are to be found. These are necessarily brief, due to the small size

of the book.
'

A. G. M.

The After-treatment of Surgical Patients. By Willard
Bartlett, A.m., M.D., F.A.C.S., and Collaborators. Two
Volumes. Pp. 1066; 434 original illustrations. St. Louis: C. V.

Mosby Company, 1920.

These volumes are certain of a hearty welcome from English-

speaking surgeons. Throughout they have two properties of

singular merit: they are essentially practical and they are up to

the minute. As to the little details of postoperative management,

most surgeons, even in the larger cities, allow themselves to practice

for all cases one or two methods of treatment that may have seemed

to prove of magic value in same "prize" case or other; in minor

conditions they are prone to neglect the experience of others and the

set-back to intercommunication of idens during the war has accent-

uated this. To offset it and to strengthen the foundation for the

rational, effective cure of the surgical patient a systematic reading

of this work, embracing the experience of a group of able surgeons

who have drawn generously from the literature of America, England,

France and the German-speaking countries is particularly timely and

necessary. Necessary because such a reading cannot but impress

the reader with the host of modern methods that simplify con-

valescence, add untold blessings to the comfort of the patient and

not infrequently in themsleves effect cure or save life, methods that

have not yet entered widely into circulation or at least too vaguely

to be heeded, or perhaps old methods undeservedly forgotten.

Much is devoted to the minor subjects: postoperative subjective

symptoms, sleeplessness, hiccough, headache, backache, skin erup-

tions, urinary retention, feeding, etc. There are valuable chapters

on shock, miscellaneous abdominal tragedies, the various post-

o|)erative infections, the treatment of wounds, two umisually

suggestive cha])ters on massage, exercise and physicotherapy and a

chapter on radium and roentgen rays in malignancy, which is

deserving of the closest study. The follow-up idea is represented by

an able chapter on the reconstruction of the patient and by a series

of forms prepared by Stuart McCiuire for the guidance of patients

leaving his inunediate care.

It is a work that includes the widest variety of subject-matter,

much too wide for mention, and is a book for the hospital intern

and surgeon rather than for the student of medicine.
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With the exception of two or three contributors it is a product

entirely of St. Louis men. Much of the first vohime, which deals

with general considerations, was written by O. F. McKittrick, and
most of the second, dealing with regional surgery, by Milliard G.

Bartlett. The printing is good, the illustrations unusually pertinent

and tire index a real service. J. A. D.

Physical Reconstruction and Orthopedics. By Harry E.

Stewart, M.D., Capt., Medical Corps, U. S. A., Division of

Orthopedics; Attending Surgeon, New Haven Orthopedic Dis-

pensary; Instructor in Medical and Orthopedic G\Tnnastics

and IVIassage, Xew Haven Normal School of Gymnastics, etc.

Pp. 240; 69 illustrations. New York: Paul B. Hoeber, 1920.

It has been the author's object to present in condensed form the

main principles of orthopedics in the treatment of defects in child-

hood, war injuries and industrial accidents, laying stress upon the

treatment by massage, exercise, physical, mechanical and electrical

and other t^^pes of physicotherapy.

The methods advocated have been tried out and proved of

advantage in the reconstruction of the wounded of our own and

allied nations, and are adaptable to our civil and industrial problems

of like nature.

The problems of exercise, baking, massage, vocational therapy,

electrotherapy and hydrotherapy are discussed in detail.

The application of these various treatments for congenital

defects, spinal curvatures, joint injuries and diseases, foot-strain,

fractures and dislocations is described in detail also.

The work should be of great value to physicians, reconstruction

aides, physical directors, orthopedic assistants and niu*ses, not only

in the better understanding of their work, but in emphasizing the

\ital importance of this so long neglected field. E. L. E,

IMedical Clinics of North America. jNIayo Clinic Number,
Volume III, No. 3, 1919. Boston Number, Volume III, No. 4,

January, 1920. Philadelphia and London: \V. B. Saunders

Company, 1920.

The Mayo Clinic number of this bi-monthly publication has an

unusually large number of contributors, twenty-three of whom
present some communication on medical or closely allied subjects.

The majority of these are reports of cases which are used as a text
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for a brief discussion of the subject suggested by the case. There

is a certain uniform excellence about these papers, and it would

hardly seem fair to pick out any for a special commendation or

criticism. As one of the articles is by Dr. Kendall, a chemist and

not a physician, it will not be unjust to the other contributors

to say that it is especially interesting, recounting, as it does, the end

results of the splendid research which has been carried out by him
and by his collaborators on the thyroid gland at the jMayo Clinic

in the last ten years.

The Boston number of the Medical (Mnics contains seventeen

contributions from members of the teaching staff of Harvatd

University. These articles are all very interesting and well worth

critical reading and study. The articles of the Harvard men
exhibit the best type of medicalwork and represent imi>ressively the

purpose for which these Clinics are published. They give authors

an opportunity to describe unusual cases or to writs on subjects

which are for the most part protean, and yet which are matters

that the average reader frequently does not have at his finger-tips

and which it is to his decided advantage to review from time to

time. Furthermore, they present the newer diagnostic methods,

therapeutic progress and the recent advances in general in the

studies of the conditions which the author is describing.

J. H. M., Jr.

Surgical Clinics of Chicago. Bi-monthly \^olume IV, No. 1.

Pp. 231; 83 illustrations. Philadelphia and London: W. B.

Saunders Company, 1920.

This number of the Clinics well sustains the reputation held by

this work in the past. The contributcn-s are all in the foremost

rank in their respective branches and have many times presented

articles to the readers of medical or rather surgical literature.

Each article is a text in itself and in\ariably illustrates some

im])()rtant point in diagnosis or some novel, useful and essential

list of surgical technic.

The great value acquired from the Clinics is due to the concrete

knowledge obtained from the individual ])atient ex})lained before

you. The ])r(»b!eni is presented and soKed before the reader's

eyes. K. L. E.
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The Origin and Nature of Multiple Sclerosis.

—

Marixesco (Rev.

Neurol., 1919, xxvi, 4S1) thinks multiple sclerosis should be investigated

as an inflammatory process caused by an infectious agent. The lesions

are inflammatory in character and the sclerosis is secondary. A resume

of previous experimental work is given. The author injected the spinal

fluid from two cases of multiple sclerosis into guinea-pigs by intraspinal,

intracerebral and intraperitoneal routes. The two pigs which had had
intracerebral injections showed motor difficulties. The fluid from

their fourth ventricles contained spirochetes, unlike the treponema of

syphilis. The work was not carried further.

An Interesting Spinal Syndrome Following Gunshot Wounds.—
LiTTiG [Monatschr. f. Fsychiat. u. Neurol, 1919, xlvi, 112) reports

nine instances of a spinal-cord syndrome named by him monoplegia

spinalis spastica superior. Briefly this consists of a high cervical cord

lesion followed by a spastic paresis or paralysis of one arm. Occa-

sionally there are sensory disturbances in the region of the ulnar side

of the paretic arm. This syndrome is usually the end-result of many
cord wounds, such as a diplegia, hemiplegia or Brown-Sequard
symptom complex, but may be primary.

Renal Glycosuria.—Allen, Wish.^rt and Smith [Arch. Inf. Med.,

1919, xxiv, 523) found three cases of renal diabetes among forty sup-

posed diabetics at U. S. G. H. No. 9. The histories and detailed reports

of the laboratory tests are given in the article. No instances of levulose,
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pentose or glycuronic acid excretion were encountered. No clue as to

etiology was found. The prognosis seems to be good, for in no case in

the literature has injury resulted from the anomaly, and it has never

been known to have ceased. In the instances reported sugar excretion

and water excretion have behaved as independent functions. Increase

of sugar output did not increase water output. The salient features

of carbohydrate metabolism in the three cases and in nearly all of the

genuine cases are: " (1) A tendency to glycosuria so strong that sugar

freedom is possible only with stringent restriction of diet or actual

fasting to such a degree that health would be seriously impaired l)y

attempting to keep glycosuria absent, if, indeed, life were possible at

all—the cases in this respect surpassing true diabetes except for very

rare examples of extreme severity; (2) normal power of actual carbo-

hydrate utilization, as manifested by 'paradoxical tolerance;' i. c,

though some process in the kidney or elsewhere causes the waste of a

certain quantity of carbohydrate, and this quantity may increase with

increased carljohydrate ingestion, yet the soundness of the assimilative

function is shown by the ready utilization of the greater part of e\ery

starch or sugar intake, no matter how large; (.3) though the blood-sugar

level is subject to some variations the low values found in many cases,

even after large starch or sugar ingestion, stand in contrast not only to

the condition in diabetes but also to the hyperglycemia of normal per-

sons after such feeding." The authors lay emphasis on the desirability

of ascertaining in each instance the nature of the reducing substance

present in the urine obtained as soon as possible after leaving the kidney.

Exophthalmic Goitre, Basal Metabolism In. — Means and Aub
{Arch. Int. Mrd, 1919, xxiv, ().38) have followed many patients with

exophalthalmic goitres over several years and have been able to observe

the results of various forms of treatment. The method of approaching

the results is based on the study of the basal metabolism. Short

abstracts of the clinical findings of the hyperthyroid patients are

included. The other data are presented by tables. Patients with

exophthalmic goitre were treated either by rest alone, quinine hydro-

bromide, roentgen ray or operation or by a combination of these methods.

They conclude that " using the basal metabolism as an index of toxicity

in exophthalmic goitre" the majority of patients show as good results

after two or three years following roentgen-ray treatment as following

surgical treatment. "The safest program for the treatment of exoph-

thalmic goitre, as a whole, is the routine irradiation of thyroitl and

thymus glands, in all cases, with surgery held in reserve for patients

who do not then do well. Surgery is contra-indicated with patients

whose metabolism is rising in spite of complete rest in bed, and also in

patients of the type with moderate tachycardia and great metabolism

increase, except when they have previously had thyroid and thymus
glands treated by roentgen ray." They also believe that basal metab-

olism determinations may be of differential diagnostic importance in

certain border-line cases.

Entameba Histolytica, Report on the Treatment of; Infections.—

Gtnn and Savage {Jour. Royul Army Med. Corps, London, 1919,

xxxiii, 418) report the result of treatment in 383 cases at Alexandria,
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The diagnosis was based on the presence of entaniel)a histolytica in

stools. The patients were in every stage of the disease, some being only

cyst carriers, some having large tender livers with high fever. They
recommend that acute cases be treated with 1 grain of emetine daily

for twelve days, followed by 3 grains of emetin and bismuth iodide for

fourteen days. If the condition is very severe when treatment is first

begun, and may probably prove fatal if not rapidly brought under
control, they recommend an intensive course of treatment of 1 grain

emetin hypodermically daily in the morning and 2 or 3 grains of emetin-

bismuth-iodide at night. The patient should be carefully watched
while such large doses are being administered.

Lumbar Puncture in Brain and Subdural Abscess.

—

Barries (Arch,

f. Olirt'ii, Xa.srn. u. KchUop f. h., 1919, civ, (16) discussess at length the

cerebrospinal fluid changes in brain and subdural abscesses. These may
be placed in four groups as follows: (1) The fluid is entirely negative in

uncomplicated brain or subdural abscess and may remain so until death.

(2) The fluid may be cloudy but sterile, later becoming cell-free, in in-

stances showing minimal leptomeningitis. (3) The fluid may be cloudy

and contain bacteria, later becoming sterile if there is an extensive lepto-

meningitis. (4) The fluid may be cloudy and contain bacteria in cases

running the course of an acute purulent meningitis. The fluid obtained

by lumbar puncture may be of considerable help in diagnosis and
prognosis if examined repeatedly. Since, as shown in the groups above,

favorable changes are common in the fluid as the disease progresses, a

single lumbar puncture may give a wrong impression of the extent and
gravity of the meningeal involvement. In certain instances the brain

abscess proves fatal although the spinal fluid shows changes which the

author calls benign. By repeated lumbar punctures it is possible to

gain knowledge only of the extent and gravity of the meningeal changes

secondarv to a brain or subdural abscess.

Spirillosis Following a Traumatic Hemothorax (Spirillose Pleurale

au Cours d'un Hemothorax Traumatique).

—

Laxcereaux (La presse

med., 1919, xxvii, 556) observed a soldier, wounded by a small piece

of shell at the left base. The foreign body was near the heart and moved
with its pulsation. There was a large hemothorax. On the sixth day
1500 c.c. of bloody fluid was removed from the left pleural ca\'ity. The
fluid was sterile. Tapped again and in the fluid there were many active

spirilla seen by ultramicroscope and stained specimens showed spirilla.

The patient recovered after three thoracenteses and 0.15 gm. novarseno-

benzol intrapleurally.

Neurological Complications of Typhus (Les Complications Nerveuses

du Typhus Exanthematique).

—

Pauliax [La presse med., 1919, xxvii,

541). After about fourteen days' incubation slight chills occur and
malaise, backache, headache and fever appear. The face is flushed.

About the fifth day of fever the exanthema appears. Its character may
vary, at first discrete, at times petechial or even purpuric. There is no

relation between the fever, the exanthem and the clinical form of the

disease. Delirium appears early. About the thirteenth day the fever

begins to fall and remits completely by the fifteenth day. In the
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severe types there is carpologia, the eyes injected, rapid respirations,

tachycardia, cyanosis, trismus, stiffness of the neck, Kernig's sign and
at times hiccough—a very grave sign. Coma \igil is often present. A
meningeal reaction is constant—from the first to the fomlh day.

Cerebrospinal fluid contains mainly lymphocytes; fourth to twelfth

day mononuclears; twelfth to convalescence lymphocytes. Nervous
complications of two types: (1) During disease and (2) during convales-

cence. These are, briefly, hemiplegias, nuclear and midbrain lesions,

postfebrile confusional states, regressive cerebellar syndromes, myeli-

tides, neuritis and polyneuritis.

Occurrence, Course and Prevention of Chronic Manganese Poison-

ing.—Edsall, Wilbur, Drinker {Jour. Indvstrial Hygiene, 1919, i,

183). Manganese poisoning occurs among workers handling ]Mn02
in manufacture of CI; in grinding of Mn02; in mill employees who
work in dust containing Mn as oxides and silicates. Diagnostic points

are: exposure for tliree months; languor and drowsiness; expression-

less face; monotonous voice; muscular twitching—fine or very gross

—cramps and stiffness in calves; worse at night or after exertion;

hyperreflexia; ankle and patellar clonus; retropulsion and propulsion;

slopping gait. Sensation intact: urine, blood, cerebrospinal fluid;

sphincters normal. After harm is done there is no treatment. Problem
is one of prevention.

Patches of Deep Pigmentation of the Oral Mucous Membrane not

Connected with Addison's Disease.—Weber (Quarf. Jour. Med, 1919,

xii,404) reports a patient, aged fifty-seven years, tw Hungarian Hebrew,

with remarkable pigmentation of the luiccal mucous membrane of the

palate and lips. There was no pigmentation of the skin. Necropsy

showed extensive miliary tuberculosis without involvement of the

pancreas, pituitary or pineal body or either suprarenal. No cause for

the pigmentation could be discovered. He concludes: "There is a

certain group of cases in which pigmentation, not connected with

Addison's disease, occurs in the mucous membrane of the mouth. The
pigmentation is in the form of blackish spots and patches in the mucous
membrane of the lips or cheeks and sometimes of other parts of the

mouth. It is associated with pigmentation of the skin of the face,

especially about the mouth and possibly of other parts of the body.

It occurs in persons of dark complexion, perhaps especially in Rouma-
nian Jews and in certain races such as Lascars. It is of unknown caus-

ation and seems in some cases to be of "physiological" or perhaps of

atavistic origin. It may be analogous to the black patches often

present in the oral mucous membrane of dogs and other animals. It

appears to be allied to simple pigment nevi of the skin on the one hand

and to freckles on the other. Jonathan Hutchinson was probably the

first to call attention to this class of pigmentation, which i)erhaps

should include various cases published l)y French authors under the

headings " i)hysiological pigmentation" and "racial pigmentation."

The author has carefully re\'iewed the literature of the subject.

Recent Additions to Our Knowledge of Typhus: Acquisitions

Recentes sur le Typhus Exanthematique. Foiikcabe {La pre.ssc invd..
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1919, xxvii, 548). In 1909 Ricketts found oval rods, at times biscuit-

shaped, and polar staining in the lice fed on infected blood of humans
and monkeys. Prowazek, in 1913, found them in lice in Serbia. In
1916 da Rocha Lima found the same in the gastro-intestinal epithelium

of pediculosis vestimenti and called them Rickettsia Prowazeki. The
morphology and tinctorial qualities are given in the text. The louse

seems to be obligatory intermefliate host. The patient can infect the

louse only during the febrile period. The louse becomes contagious

four days after its infecting repast. The disease can be transmitted

to man, apes and guinea-pigs. One attack confers immunity. The
reaction of Weil-Felix is of great diagnostic importance. The technic

is that of Widal's reaction, using Bacillus proteus X 19 of Weil-Felix

instead of the typhoid bacillus. The reaction is positive in 50 per cent,

of cases in the third week and constant after defervescence. Often a
titer of ^jjiii)!) is found. A titer of -V is diagnostic.
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The Condition of the Appendix in Five Hundred Laparotomies on
Patients Representing No Symptoms of Appendicitis.—Williams and
Slater (Ann. Surg., 1919, Ixx, 535) report the results of then' study of

the appendiceal pathology met with in the course of the routine exami-

nation of the right iliac fossa during five hundred g\Tiecological opera-

tions. About one-third of all women operated on for various pelvic

conditions, show undiagnosed lesions of the appendix. In some
instances these lesions are the result of extension of an inflammatory

process to the appendix from the pelvic organs, but at least one woman
in every five shows an appendix lesion without symptoms and without

discoverable cause (so far as the pehic organs are concerned). These
lesions are nearly all chronic in nature and consist of the following

types: (a) adhesions \\"ithout change in the muscular or mucous coats,

(h) chronic inflammatory changes in all the layers, (c) pericecal veils.

The frequency of these lesions is of importance in its relation to two
questions: (1) Ai'e such undiagnosed lesions of the appendix the undis-

covered cause of reflex s^Tuptoms elsewhere? (2) Is there such a clinical

entity as chronic appendicitis, or are the symptoms usually ascribed

to chronic appendix disease in reality due to some other condition?

The \\Titers are inclined to the latter view.

Penetrating Chest Wounds.—Lebowitz and Xadler (Surg., Gynec.

and Obst., 1919, xxix, 429) reports the results of 276 penetrating wounds
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of the chest admitted to a base hospital in France. The observation of

the average case was confined to a period extending from the sixth to

the thirtieth day after injury. The mortaUty of penetrating chest

wounds that reached the base was low (5.4 per cent.), due chiefly to

sepsis, pocketed empyema, and associated injuries. These patients

require treatment in special wards. Cooperation of internist, pathol-

ogist, roentgenologist, and surgeon is essential. Hemothorax is the

commonest event in chest wounds. Early diagnosis of infection is the

most important duty at the base. Thoracotomy for infected hemo-
thorax is the most frequent surgical procedure at the liase hospital.

The Carrel-Dakin treatment for empyema gives good results. Primary

intrathoracic operations with closure may be performed easily after

injury, in properly selected cases, with no more danger than abdominal

operations. Of 21 cases operated upon and closed, 9 remained sterile.

The Technique of Gall-bladder and Common-duct Surgery.—
RiCHTER (Surg., Gyncc. and Ob.st., 1919, xxix, 45.5) says that the technic

of gall-tract surgery is in the process of becoming standardized. The
cystic duct should be isolated before division to insure the safety of the

common duct. In the large acutely distended gall-bladders the cystic

duct is pushed backward and upward away from the operator. If in

these cases the peritoneum, as it is reflected from the liver on to the

gall-bladder, is incised enough to admit a finger, the gall-bladder can

be peeled out of its bed. The release of the tense gall-bladder in this

way will cause the fundus to push its way out of the incision, and the

cystic duct becomes mobilized and more accessible. The cystic duct

should, Richter believes, rarely be clamped with its vessels in toto.

He considers it unnecessary to ligate the cystic duct close to the common
duct, but one must avoid the careless ligature of the apex of the gall-

bladder. The reflected peritoneal flaps from the gall-l)ladder should

not be sutured over the denuded liver, but should merely be pressed

against it. The position of the raw surface is such that massive adhesions

to it are naturally objectionable. The gauze pack is a much more patent

cause of adhesion than the raw surface per sc. Andrews suggests drop-

ping the omentum in between the liver and the duodenum as a method
of minimizing adhesions. Though many operators close the abdomen
without drainage, it is almost universally suggested that drainage

should be instituted after cholecystectomy. Willis has reported a

series of thirty-eight cholecystectomies with drainage, with one death.

This can be done safely without excluding the stump of the cystic duct

from the peritoneum. Richter considers it illogical to drain the conunon
duct or leave a tube in it following choledochotomy, provided no obstruc-

tive lesion is left behind. It is an essential recjuirement in carrying out

immediate suture that the common duct should be patent; that no stone

in the ampulla, no partial closure of its orifice from a thickened muscle

of Oldi, or chronic pancreatitis should be present.

A Case of Sarcoma of Stomach.—Koettlitz (^Irch. vied., Brig., 1919,

Ixxii, VM)) says that sarcoma of the stomach merits especial attention

because of the rare occurrence of the disease. The patient, a musician,

aged twenty-one years, presented himself for consultation June 24, 1915.

He had been suffering for one to two years from vague gastric distress,
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which had become exaggerated the last Un-ty days. His father (hed at

fifty-one of probal>le gastric carcinoma and his griinchnother (h'cd of the

same disease. The sickness began with aciueous regurgitations about
one hour after eating. Rarely lie had vomiting. He gradually lost

weight over a period of two years. There was tumor to the left of and
above the umbilicus. There was achylia gastrica, plus a tumor not

involving the pylorus or at least not obstructing its action. The patient

refused operation for forty-five days. During the period he was under
observation he had severe periods of diarrhea. At operation there was
found a large inoperable tumor in the pyloric region, involving also

the pancreas. There was a chylous ascites present. The pathological

report of a nodule was fibrosarcoma. He compares his case with

Gosset's compilation in 1912 of 171 cases.

A Case of Strangulated Hernia with Volvulus.—Hughes {British

Med. Jour., October 25, 1919, p. 527) reports a case which is interesting

for several reasons: Volvulus occurring in a hernial sac is rare; the

symptoms were remarkably mild considering the condition which
existed; the patient gave no trouble during convalescence and the

wound healed by primary intention despite the offensive nature of the

sac contents. The hernia was a left-sided inguinal, which had been
present for some months. The strangulation began the day previous.

The omentum and !)owel in the sac were gangrenous. It was found that

the bowel was twisted on itself and that a true volvulus existed. The
gangrenous omentum was removed and the gangrenous bowel resected,

end-to-end anastomosis being done. The bowel dealt with was the

pelvic colon. The patient made an uninterrupted recovery.

Radium in the Treatment of Tuberculous Adenitis.—Molyneux
(British Med. Jour., November 29, 1919, p. 705) says that he is convinced

that the day of radical operation for tul)erculous glands will soon be

past. Radium is, if properly used, a safe and, as far as he can see, a

certain cure, whether for an early or an advanced case of tuberculous

glands. He has treated between twenty and thirty cases during 1913-

1914. Unless there were sinuses already present no scars were left.

In no case was any ulceration caused. Fifteen milligrams of radium

bromide applied on a special applicator for 150 mg. hours is suitable

for each group attacked. The patients usually had two applications a

week. The treatment is continued until all signs of trouble have dis-

appeared. Three cases illustrating different degrees of the disease

which were treated are reported.

The Importance of the Spleen in Resistance to Infection.—Morris
and Bullock (Ann. Surg., 1919, Ixx, 513) says that very little experi-

mental evidence to refute or support the widespread impression that

the spleen plays a part in resistance to infection has been offered. No
experimental work can be entirely trustworthy which does not include

the recognition and elimination of outside sources of error. The work
of Bardack, Roger, Tizzoni and Cattini, Kourlow and others is reviewed,

showing the conflicting opinions on the question. On the whole it

cannot be said that the blood changes following splenectomy furnish

any positive evidence of an impaired aliility on the part of the body to
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resist infection, but they may be an indication of inci-eased suscepti-

bility to infection and imperfect reaction against it. Thirty-six splenec-

tomized rats were used together witli thirty-six controls. It was

observed that the splenectomized animals almost invarialily died before

the controls when they were exposed to chance laboratory contagion,

the death-rate among the splenectomized animals being 80.5 per cent,

as compared to 38.9 per cent, in the controls. Their results after numer-

ous carefully controlled experiments show in a very definite manner
that while the animals get along fairly well without a spleen in the

absence of any infection, the reverse is the case when the organism is

put to the strain of resisting acute bacterial invasion. Under the cir-

cumstances they infer that the spleen normally aids tremendously in

resisting infectious processes in rats, and that its removal temporarily

robs the body of its resistance until such a time, at least, as compensa-

tory processes will have a chance to reestablish this.

THERAPEUTICS

UNDER THE CHARGE OF

SAMUEL W. LAMBERT, M.D.,

NEW YORK,

AND

CHARLES C. LIEB, M.D.,

ASSISTANT PROFESSOR OF PHARMACOLOGY, COLUMBIA UNIVERSITY.

Arterial Hypertension.—Allen (Jour. Am. Med. Assn., 1920, Ixxiv,

652) deals in this article particularly with the resti'iction of salt and

fluid as therapeutic agents in the treatment of hypertension. He
believes that suitable chloride restriction is a great factor in making

patients with hypertension more comfortable, diminishing the danger

of apoplexy and possibly checking the progressiveness of the disorder.

By far the best results are obtained in the earliest cases when the

hypertension is intermittent rather than continuous. Early diagnosis,

therefore, is important, and Allen hopes that chemical tests, such as

for blood chlorides and chloride threshold (the normal values of which

are still undecided), may help in the early diagnosis. The practical

application of low chloride and diminished fluid intake has certain

limitations, which he mentions: (1) A diet reasonably satisfying, and

at the same time poor in salt, is a difficult diet to arrange. (2) A
certa,in quantity of salt is considered indispensable in a permanent

ration. This is stated as approximately 2 gm. for normal individuals.

The limits have not been determined for nephritis patients. The
chief untoward effect of salt deprivation is weakness, and it is therefore

necessary to work out salt rations for individual nephritic patients.

(8) Such restriction of salt or fluid is only palliative, and success is not

as universal as, for instance, in the treatment of diabetes.
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The Role of Carbohydrates in the Treatment of Toxemia of Early

Pregnancy.—Titus, Hoffmann uiul (iivKNs {Jour. Am. Med. Assn.,

1920, Ixxiv, 777) discuss the subject of the treatinent of the toxemias

of pregnancy. They are convinced, from their clinical experience,

that liberal carbohydrate feeding is beneficial in the treatment of

this disturbance. Mild cases of nausea and vomiting may be con-

trolled by increasing the carbohydrates of the diet and an avoidance

of more than short intervals of fasting by the taking of food more
frequently. Increased carbohydrate intake is obtained by giving the

patient from S to 16 ounces of a 10 per cent, glucose and 2 per cent,

sodium bicarbonate solution daily by mouth. More severe cases

may require increased quantities of this solution, given both by mouth
and by rectum. They give to seriously toxic patients additional

carbohydrate, easily utilizable, by intravenous injection of from 15

to 25 gm. of glucose in from 250 to 300 c.c. of water. This is given

from one to three times daily. They believe that the intravenous

injection of glucose solution is a valuable therapeutic measure, and
also that the rate of its absorption and storage by the liver is an index

of liver efficiency that is of prognostic Aalue.

Protein Diets and Undernutrition in the Treatment of Diabetes.—
Allen {Jour. Am. Med. Assn., 1920, Ixxiv, 571) states that a possible

diet after fasting is one composed wholly or chiefly of protein, and
this plan has seemed the most useful for maintaining strength din-ing

the period of undernutrition necessary for attaining a normal blood-

sugar. Actual suffering from himger is prevented by the use of mate-

rials to furnish bulk (bran, agar, celluflour, "India gum," liquid petro-

latum, soups, small quantities of thrice-boiled vegetables), without

which such low diets would scarcely be practicable. In some elderlj^

patients slight hyperglycemia and nitropnisside reactions may be

permissible to avoid undue hardships, but diabetes after the age of

forty is by no means always benign, and not infrequently requires

stringent measures to control it, especially after long neglect. The
more severe the diabetes and the younger the patient the more rigor-

ously should hyperglycemia and all other symptoms be controlled from

the outset. Such a policy often means a considerable reduction of

weight and strength as compared with the level which can be main-

tained temporarily by higher diets, and its justification depends on

the belief that patients are best oft' in the long run when their weakened
function is spared as thoroughly as possible.

Treatment of Bronchial Asthma.—Gottlieb {Jonr. Am. Med. Assn.,

1920, Ixxiv, 931) discusses the treatment of bronchial astlmia from its

various standpoints, climatic, specific and drug. He believes that the

climatic treatment is only of value in cases of asthma due to anaphylaxis

to various pollens and that the beneficial eft'ect is due to removal of the

exciting cause. Patients who are anaphylactic to foods are benefited

by the elimination of such articles from their diet. Those patients who
are sensitive to bacterial proteins alone, or, as frequently occurs, com-
plicated by food anaphylaxis, frequently receive benefit from bacterial

vaccines. In case the vaccine treatment subcutaneously has no effect,

intravenous injections should be tried. Great care is necessary in the
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administration of the proper dose. The author is of the opinion that in

about oO per cent, of the cases of hay-fever asthma the attack can be

controlled by prophylactic and specific treatment. It is essential that

the degree of sensitiveness he determined before administering the treat-

ment. This may be done by testing the patient with varying dilutions

of the pollen extract. He considers that it is better to give the treat-

ment tliroughout the year rather than a short period of treatment during

the hay-fever season. Regarding drug therapy, the author speaks of

the beneficial effect of epinephrin given hypodermically in dilutions of

1 to 1000 in controlling the acute attack of dyspnea. The effects

generally last for from one-half to two hours. As a rule, patients

gradually become accustomed to repeated doses of epinephrin, so that

the amount given has to be increased from time to time, and finally

often a complete tolerance to the drug is developed and no relief is

obtained from its administration. Atropin given subcutaneously or

intramuscularly in gradually increasing doses up to the point of toler-

ance will frequently give relief. KI by mouth is frequently of distinct

value. The inhalation of fumes of burning stramonium leaves and

potassium nitrite gives relief in acute paroxysms.

PEDIATRICS

UNDER THE CHARGE OF

THOMPSON S. WESTCOTT, M.D., and ALVIN E. SIEGEL, M.D.,

OF PHILADELPHIA.

A Case of Hypersensitiveness to Cows' Milk.—Park (.4 m. Joxir.

Dis. Children, January, 1920), reports a case of a child who is now three

years old. At six weeks it was given a supplementary feeding of a

cow's milk formula once a day. It took about one ounce, amounting

to about 10 c.c. of cow's milk. It fell asleep and when aroused it

vomited. It was very pale and heavy. It refused the next breast nurs-

ing, and vomited again, after which it fell into a heavy sleep. It took

the next breast feeding and the next day it seemed normal. Thinking
that the jjaby was hypersensitive to cow's milk it was given a teaspoon-

ful of a mixture of milk diluted one-half with water. After taking this

it was nursed and immediately fell asleep. It occasionally opened its

eyes and yawned. The face became flushed. About five hours after

taking the mixture it vomited in small amount, and ten minutes later

it vomited a large amount of bile-stained fluid. It became exceedingly

pale and seemed greatly prostrated. Shortly after vomiting it had two
large loose stools containing mucus. It refused the next nursing, and
slept heavily until the next nursing period when it nursed in a normal

manner. After cutaneous test there were delayed general reactions

locally, the tests were negative. It was able to take goat's milk with-

out any difficulty. Intracutaneous tests of various proteins were done
and gave slight local and delayed general reactions. There was a
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marked but delayed local reaction to cow's milk. The same general

effects followed the accidental administration of a condensed milk

mixture. An attempt was made to desensitize the baby, and after

some time and with perseverance this was accomplished. He is now
able at three years to take a pint of cow's milk daily without any diffi-

culty. At eight months of age it was necessary to wean him from the

breast, and it was necessary to feed him on goat's milk, which singularly

enough gave rise to no reaction. From the evidence of the case the

author considers this peculiarity as having been inherent in the germ
plasm.

Dextrose Tolerance in Atrophic Infants.—Mattill, Mayer and
Seiner (Am. Jour. Dis. Children, January, 1920j remind us that by
the "Woodyatt method it has been shown that the tolerance of adults

was from 0.8 to 0.9 grams per kilogram per hour. In this study they
gave dextrose solutions intravenously to four non-atrophic infants,

ranging in age from five to fifteen months. In these cases the toler-

ance was found to be 0.8 to 0.9 gram per kilogram of body weight per

hour. Seven atrophic infants were studied. They showed emaciation,

tendency to subnormal temperature, lack of turgor and grayish color

of the skin. Their weights were stationary or nearly so. The stools

were good. In no case was tolerance below 1.4 or 1.5 gram, per kilo-

gram of body weight per hour. Other authors have also found that the

metabolism of the atrophic infant proceeded to a higher level than that

of the normal infant. McClure and Sauer have observed that atrophic

infants have a higher surface temperature than normal infants and there

is an increased insensible perspiration. An increased sugar tolerance

seems to fit in very well with such observations. It was observed that

the readings were constant in the cases in which several injections were
given.

Mental Defectives in a Southern State. — Anderson (Mcninl

Hygiene, October, 1919) gives a report of the Georgia Commission on
Feeble-mindedness and the survey of the National Committee for

Mental Hygiene. As a result of this survey he says that 40 per cent, of

the inmates of the almshouses were feeble-minded. Feeble-minded

families had been found in the State that had been supported by church

and organized charities for three or four generations. X study of a

t.vpical orphanage showed that 28.7 per cent, of the children were feeble-

minded. If the same percentage exists in the other orphanages in the

State, there are at least 810 feeble-minded in orphanages who need

special care and training in a school for the feeble-minded. At the

state prison farm 17.5 per cent, of the inmates were feeble-minded. The
striking fact at this institution was not so much the presence of feeble-

minded men, but the great number of other forms of mental abnormal-

ity, mental disease and deterioration, epilepsy and the like. In this

institution 65.8 per cent, of the inmates were classifiable in terms of

deviation from normal mental health. Of the women inmates of the

prison 42.8 per cent, were found to be feeble-minded. In the two
typical county jails studied 34 per cent, of the inmates were feeble-

minded, with a mental level of ten years or under. Of 122 immoral
women examined 43.5 per cent, were found to be feeble-minded. The
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present policy of treating these feeble-minded girls for venereal disease

and then turning them into the community to acquire it over again is

costly. Probably the greatest factor in the spread of venereal disease

is the feeble-minded prostitute. Of 100 cases of juvenile delinquents

studied in the juvenile courts, 17 per cent, were found to be feeble-

minded, In one reformatory for boys, 15 per cent, were feeble-minded.

In the State Reformatory for boys 24.1 per cent, were feeble-minded

and in the State Training School for Girls 27 per cent, of the inmates

were feeble-minded. These feeble-minded delinquent children later

become the chronic habitues of the jails, courts and prisons. In the

public schools 3.5 per cent.of the children examined were feeble-minded.

Control of Diphtheria by Cultures of the Noses and Throats of

School Children.—Gloyne {.Jnnr. Am. Med. Assn., January 10, 1920)

gives the results obtained in Kansas City, of which he is Health Com-
missioner. He says that the swabbing of the throats of the children

should be a measure adopted at the outbreak of a single case of diph-

theria in a school. The quarantine of carriers is as essential as is the

quarantine of those suffering from diphtheria. Two negative cultures

should be required as the minimum from all children who have had a

positive culture. A negative culture means something, but it does not

have the significance that a positive culture has. Antitoxin has a very

definite place in giving immunity against diphtheria, but it does not

kill the diphtheria bacillus. For this reason those who have had diph-

theria may continue to l)e carriers for ari indefinite time if great care

is not taken to get at least two negative cultures. Carriers usually

clear up in time without the use of antitoxin.

Methods of Administering Saline and Other Solutions to Infants and

Children.—Airman {Jour. Am. Med. Assn., January 24, 1920) says

that the administering of physiologic sodium chlorid and other solu-

tions to replace fluids lost from the body is a valuable method of carry-

ing certain cases over critical periods. Loss of fluid is often a more

serious condition in children because of the vomiting that so often

accompanies grave illness, and becavise of the difficulty of giving water

by mouth. A relative acidosis may easily result, which in a few hours

may greatly increase the gravitj^ of the attack. The reduction of fluid

is more marked in cases with a history of numerous watery stools

characterized by a rapid loss of weight, hollow eyes, and drawn, pinched

expression of the facies. The method of greatest service is that which

will permit the introduction and retention of large amounts of fluid

with the greatest ease to the operator and with the least discomfort and

danger to the patient. The methods used are: Administration by
mouth; rectal administration; hypodermoclysis; intravenous injection

by the intrasinus method or by injection into the femoral vein; intra-

peritoneal injection. The author has done considerable work with

this method and describes it in detail as follows: The instruments

needed are a medium-sized intravenous needle, an infusion bottle and
rubber tubing. The skin of the abdomen is carefully sterilized with

tincture of iodin and alcohol. The skin and the subcutaneous tissue

are picked up between the thumb and the forefinger, and the needle is

introduced in an upward direction through the abdominal wall in the

midline just below the umbilicus. Cai'e must be taken to avoid piercing
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a distended bladder, and while there is also danger of puncturing the

intestine, no record of this accident has been encountered. In cases

in which necropsy was performed there was found a small hemorrhagic

area in the abdominal wall and peritoneum, but no injury of serious

importance. When the needle has passed into the abdominal cavity,

the solution is introduced by gra\'ity. It was found much easier to use

the infusion bottle. Warm physiologic sodium chlorid solution has

always been used, of which from 100 to 250 c.c. may be given every

twelve to twenty-four hours. In older children 300 to 400 c.c. may be

given and if no untoward signs develop it may be given until the abdo-

men is slightly distended. The injection must always be made slowly.

After the operation the abdomen should be covered with a sterile dress-

ing. It has been shown by the phenolsulphonephthalein test and by
necropsy that from 40 to 60 per cent, of the fluid is absorbed in one

hour. The remaining solution acts as a reserve, the gradual absorption

of which explains the more protracted improvement in this method
as compared to the results obtained by other methods.

Vomiting in Infants.—Marfan {Le Nourrison, March, 1919) de-

scribes the vomiting of nursing children as a disease of habitual vomit-

ing in mu'sing. The gastric mucous membrane is unduly sensitive and
after each feeding there is a gastrospasm and the stomach casts up more
or less of its contents. It is a gastric neurosis and this explains the

variability of the findings in the chemistry of the stomach and of the

stools. If the spasms include the bowel there is constipation. In some
cases there is excessive swallowing of air. These children all show some
neuropathic tendency. As regards the treatment, in some cases the

treatment for inherited syphilis gives surprisingly good results. Some-

times a complete change of environment is necessary. The matter

vomited in these conditions is usually a colorless fluid made up of whey,

swallowed saliva and gastric juice, with floating clots of milk, as the

vomiting does not occur immediately after taking food, l)ut from fifteen

minutes to one and a half hours after feeding. The vomiting may occur

without effort or the child may be restless and scream and appear

relieved after vomiting. Sometimes abruptly moving the child will

bring on the vomiting.
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Conservative Myoma Operations.—The question of the advisability

of performing myomectomy rather than hysterectomy in certain cases
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of uterine myomata has been discussed on numerous occasions but as

yet there is anything but unanimity on this point among gynecologists

.

The question has recently been investigated in the PVauenklinik at

Lund by Essen-Moeller {Motiafs. f. Gcb. u. Gyn., 1919, 1, 36) from
five different standpoints, namely the immediate operative results,

ultimate results, recurrences, subsequent labors and malignant degenera-

tion of the myomata or of the remaining uterus. Concerning the first

question, in spite of the fact that for many years myomectomy has

always been considered to have a higher mortality than hysterectomy,

the author quotes statistics from European as well as American sources

to show that such is not the case, while he personally has performed

34 myomectomies without a death. He is therefore of the opinion that

the conservative myomectomy offers practically as good a primary

result as hysterectomy and therefore the latter operation should be

confined to those cases which are technically very difficult or in which
there is malignant degeneration of the growth. Taking up the question

of the ultimate results of operations he states that SO per cent, of the

cases that have had hysterectomies performed for myomata have been

relieved of their symptoms while only 40 per cent, of the myomectomy
cases have been so relieved since many of these latter cases continue to

suffer from bleeding and annoying discharges. Therefore from this

standpoint hysterectomy would be the preferable operation. Concern-

ing the question of recurrence of myomata after the conservative opera-

tion, much will depend on the number of years elapsing between the

operation and the examination, because the greater the lapse of time,

the larger will be the number of cases in which a recurrence will be found.

The mere fact that another myoma has grown, however, is not an indi-

cation for a second operation as many myomata give no symptoms or

other inconvenience. Of the 21 patients that this author examined

after myomectomy there was a recurrence in 7 but of these a second

operation was necessary in only four patients. Nevertheless there can

be no question but that myomectomy is distinctly inferior to the radical

operation from the stantlpoint of recurrence. When we consider the

possibility of a subsequent pregnancy after operation, there is no com-
parison between the two operations. Indeed it is this one point that

stands as the chief argument in favor of the conservative operation

since pregnancy is impossible after hysterectomy. The number of

pregnancies that occur after myomectomy is doubtful, the reports of

various operators giving statistics varying from 72 per cent, to 3 per

cent. A close study of the literature seems to show that the possibility

of subsequent pregnancy is most likely when the patient is under forty

years of age and also when the tumor that was removed was of a mod-
erate size. Large or nmltiple growths reduce the possibility of later

gestation. In regard to the possibility of subsecjuent degeneration of

the uterus that is left behind, the author has little to say since the pathol-

ogists themselves cannot always agree as to whether or not a given

picture is malignant. The gynecologist must perform the radical

operation in all cases in which there is a suspicion of malignant degenera-

tion, which cases are usually patients over forty years of age in whom
myomectomy is not the operation of choice from any standpoint.
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Radium Treatment of Cervical Cancer.—Kelly and Nkill {Am,
Jour. Surg., 1920, xxxiii, 2S!)) give a l)rief historiwil sketch of the use

of radium in the treatment of cancer, stating that when ra(iium was
first used, and it was found that big cancers of the cervix melted down
so remarkably under direct applications at the vaginal vault, a number
of surgeons soon ran out before the world, waving their arms franti-

cally like Archimedes of old and shouting, "Eureka! No more surgery;

radium cures all these cases; the panacea for cancer is found at last."

But the sad experience of matiy recurring cases began in a couple of

years' time to dampen even the ardor of these neophytes, until at

last a soberer judgment reigns. The present status of the case seems
to be this: In early and very favorable operative cases, operation,

preceded by thorough radiation, offers the best chance. Yet even
here Kelly concedes that if the patient is near enough to the radium
therapist to be seen at intervals, and will conscientiously keep under
observ'ation, radium alone will probably do more than operation and
without risk of mutilation. He ventures to predict that within five

years we are ail of us likely to be using radium to the utter exclusion

of operations. In all other cases, except this group, most favorable

for surgery, that is to say, in all in which there is any lateral fixation

of infiltration of the parametria, radium will do more for the patient

than operation, for here recurrences are almost invariable. In some
of these cases, as in masses of disease elsewhere, lingering nodules can
often best be treated by the insertion of the minute capillary sealed

glass points, each containing from tliree to five milleCuries of emana-
tion right into the tissues by means of a specially constructed hypo-

dermic needle. The points are buried and lie innocuous in the tissues

and the emanation sinks to zero in about five days. The authors con-

clude that in radium therapy, as in surgical therapy, two things are

of vital importance: (1) That the earlier that the case is seen the

better are the chances of a permanent result; (2) that every case ought

to be foUow^ed up carefully at intervals of a few weeks or months for

years. They believe that the best work in the treatment of cervical

cancer will be done by the man who commands both resources and
can resort with equal facility either to radium or to surgery, or can

employ both conjointly as seems best.

Roentgen Treatment of Benign Bleeding.—In the treatment of the

various types of uterine bleeding due to a benign cause by means of

the roentgen ray, Meyer (New York Med. Jour., 1920, cxi, 143) states

that in a single treatment of from forty to ninety minutes' duration,

depending upon the size of the patient, a permanent cessation of the

menstrual function and of hemorrhage can be produced. In his last

series of twenty consecutive cases, in which doses based on absorption

percentage administered at a single sitting were employed, the ages

ranged from seventeen to forty-five years, with no failure in the series.

The symptoms of the menopause are materially diminished and the

period of suffering shortened by one or two applications. The con-

traction of larger fibroids may require three or more repetitions of
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the treatment. When more than one treatment is to be gi\'en, from
four to six weeks Khould eUipse between apphcations, not alone to

await full reaction, but to allow the skin to recover from the cumula-
tive effect of tlie rays. The fibroid growths best sviited to irradiation

are the intramural type. The subperitoneal and particularly the

pedunculated variety had best be removed surgically according to

Meyer. The submucous or polypoid type of fibroids are practically

contra-indications to the use of radiotherapy. When complications,

and above all malignancy do not exist, the results are uniformly good.
A careful examination and correct diagnosis are essential or the result

may be anything but pleasant.

PATHOLOGY AND BACTERIOLOGY
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Non-Lactose Fermenting Organisms from the Feces of Influenza

Patients.—Stimulated by the occurrence of intestinal manifestations

of influenza in the recent pandemic Sherwood, Downs and McNaught
{Jour. Inject. Bis., 1920, xxvi, 16) undertook bacteriological examina-
tion of feces of cases of this particular type. Eosin-methylene blue

agar plates and Russell's medium were used for growing cultures from
feces and following isolation, strains were grown on the various sugar
and alcohol media. Enteriditis-like organisms were isolated from a
high percentage of influenza cases of above-mentioned type. By means
of agglutination and absorption tests (modified Dryer technic) strains of

enteriditis like organisms were apparently placed in four groups.

B. typhosus was isolated from tliree of 32 cases studied. There seemed
to be no correlation between the nature of the stools and the presence of

the enteriditis-like bacilli.

Hemolytic Streptococci in the Throat in Certain Acute Infectious

Diseases.

—

Otteraaen {Jour. Inject Dls., 1920, xxvi, 23) reports the

relative occurrence of hemolytic streptococci in the throats of 300
patients. Swabs taken from mouth, nose and throat were cultured on
blood agar plates. Fermentation tests of .50 strains gave results show-
ing that according to Hohnan's classification the strains fell into the

pyogenes and anginosus groups. Fifty-eight of 130 diphtheria cases

and 98 of 125 scarlet fever cases gave positive streptococcus cultures.

Results show that the throat is the area of predilection, while tlu; nose
and mouth do not seem to harbor the organisms freciuently. The
great majority of these patients were children, most of whom had
more or less enlarged tonsils. Virulence for animals of the organisms
studied was low. Human leukocytes, in the presence of nornuil human
sertim, easily phagocyted the hemolytic streptococci which liad been
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cultivated on media for a time. Other hemolytic streptococci isolated

from lesions in the body where they demonstrated invasive qualities

were not phagocyted until grown on artificial media, which seems to

show that resistance of hemolytic streptococci to opsonins may be lost

rapidly in artificial cultivation. After a comparative study the author
suggests the enrichment method as preferable to direct surface plate

inoculations in examinations for streptococci.

Further Attempts to Reduce the Resistance of the Guinea-pig to

Tuberculosis.—Attempts were made by Corper {Am. Rev. Tuberc,

1919, iii, 005) to reduce the resistance of experimental animals to the

tubercle bacilli with a view of hastening the animal diagnosis of tuber-

culosis. The experiments also offered an interesting study on tissue

resistance when injured. A variety of methods have been advocated
by various authors, for the early diagnosis of tuberculosis by injecting

suspected material into different regions where tissue damage had been
induced. The author studied the effect of trauma, mechanically
induced or resulting from chemical irritants. Glands were crushed;

lampblack or powdered glass were injected; or chemical irritants as

turpentine, croton oil, cantharidin, and capsicum were injected. In the

region of the injury small amounts of tubercle bacilli were inoculated,

using the macroscopic-anatomic tuberculosis as an index of the accelera-

tion of the tuberculosis in the guinea-pig. It was found that gland

crushing, the injection of turpentine, croton oil, cantheridin and capsi-

cum just prior to injection of virulent tubercle bacilli had no appreciable

effect upon the infection as compared with that obtained in control

guinea-pigs. Lampblack simultaneously injected with tubercle bacilli

had a retarding influence while powdered glass enhanced the develop-

ment of the lesions.

A Strain of Connective Tissue Seven Years Old.—An interesting

report of a strain of connective tissue isolated in January, 1912, and
cultivated for a period of seven years is given by Ebeling (Jour. Exper.

Med., 1919, XXX, 531). Transfers of portions of the tissue were made
each forty-eight hours into a medium composed of equal volumes of

chicken plasma and chick embryo extract, under the usual aseptic

precautions. These transfers were incubated at 39° C. on coverslips

sealed by vaseline and paraffine, to hollow glass slides. The growth of

the transferred tissue was measured by means of a projection apparatus.

The rate of growth was such that transplanted fragments became 13

times their original size in forty-eight hours. The rate varied, however,

up to as high as 40 times the original size, under the influence of various

factors. There was noted an e\'ident increase in the rate of growth in

the last five years, thought due to the addition of the embryonic juice

to the medium. It was always found that decrease in rate of growth

was due to deficient medium or extract, or the presence of alkali at the

surface of the slides. Plates are shown.

Streptolysin Production in Carbohydrate Media.—Stevens and
KosER {Jour. Exper. Med., 1919, xxx, 539) present a study of various

factors influencing the development of hemolysins in cultures of strep

tococci. A re%aew of previous work is given. Theories of acid inhibi-
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tion of growtli of streptococci with subsequent diminution in hemolysins,

as well as the sparing of protein metabolism (through which lysin is

elaborated in the bacterial body) in the presence of fermentable carbo-

hydrates thus diminishing lysin production. By incubating cultures

of streptococci in beef infusion, peptone, serum broth for ten to fourteen

hours and passing through Mandler filters they were able to obtain

strongly hemolytic filtrates. Acid production in carbohydrate was
followed by comparison to Sorensen series. The growth of the strep-

tococci was followed by plate counts and stained smears. The utilization

of carbohydrates by the streptococci, thus producing a luxuriant growth
is at the same time accompanied by a lessened lysin production through
the sparing of the proteus. The acid production reaching a value of

pH 5.5 in eight hours in dextrose media, lessened the vitality of the

organisms and thereby proteolysis, and is found to be destructive to

hemolysin at incubator temperature. The concentration of the acid

produced causes some hemolysis and a coincident brown discoloration

of the hemoglobin.

The Bacteriology of Chronic Empyema.—In the past few years the

bacteriology of empyema as seen in civil and especially military practice

has presented several predominating types of organisms, as principal

etiological factors. Gordon {Jour. Infect. Dis., 1920, xxvi, 29) presents

a study of the relative occurrence of these organisms and of other bac-

teria in empyema. The pneumococcus and streptococcus were found
to be the principal primary invaders. Secondary post-thoracotomy
infection, which is the rule, introduces a number of other bacteria which
vary in character and quantity, as the case develops chronicity. Cul-

tures were made on blood, beef infusion agar, from materials obtained

by aspiration of pus pockets by syringe l)eforc operation, and from a

looped needle introduced through a sterile tube inserted through the

drainage opening, at weekly intervals. Subsecjuently for three months
type II pneumococcus was found in one of 25 military cases, and in the

other 24 liemolytic streptococci were the primary invaders. Green
streptococci. Staphylococcus albus and aureus, diphtheroids and
chromogenic air bacteria were found as secondary infecting agents.

However, two proteolytic bacilli, one an atypical meml)er of the proteus

group, the other an atypical member of the FriedlJinder group were
found to be the most common .secondary invaders. The cultural and
biological characters of these two are given. Agglutinins in the sera

of 20 of 25 patients, titred from 1 : 400 to 1 : ;i200 against a representa-

tive streptococcus pyogenes (Hohnan's classification) isolated from the

chest fluid. The absence of streptococci in culture from empyema
fluids at tlie time the serum was obtained would indicate an active

immunity against those organisms. No agglutinins could be demon-
strated against various streptococcus viridans strains isolated from a

number of cases. Controls of serum from normal cases were negative.

Serum Reactions in Influenza.—Following their investigation of

the etiology of influenza, in the recent epidemic, Gay and Harris
{Jour. Infect. Dis., 1919, xxv, 414) present results of work on rabbit

immune serum, the serum of active and recovered influenza cases, and
of persons vaccinated by the injection of a presumably protective dose
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of a mixed vaccine comprising IS strains of influenza bacilli. Rabbits
were immunized by six to eight injections of a mixed vaccine of ten

strains of Bacillus influenzae grown on "chocolate medium," and killed

by suspension in 0.5 per cent, phenolized salt solution. After a first

injection of killed organisms, living cultures were employed. Agglutina-

tion tests at 37° C. for two hours, with the serum of immunized rabbits,

also Pfeiifer's phenomena of bacteriolysis, conglutination and precipitin

reactions were negative. Fixation antibodies were found in high dilu-

tions. Agglutination tests with the same serum, incubating three to

six hours at 5o° C. were positive. A variation in the agglutinability

of different strains of Bacillus influenzfe suggests the existence of different

groups of the organism. In the series of human cases, agglutination

tests at 37° C, conglutination, opsonin, precipitin, and intradermic

tests were negative. Fixation reactions were positive in 40 per cent,

of vaccinated cases and in one of twenty-nine acute cases; normal and
recovered cases were negative. Agglutination tests at 55° C. were posi-

tive in from three to six hours in 88 per cent, of acute cases, 46 per cent,

of vaccinated and 38 per cent, of recovered cases. The few normal

cases tested were uniformly negative.
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Experiments on the Nasal Route of Infection in Poliomyelitis.—
Flexner and Amoss {Jour. Exp. Med., 1920, xxxi, 123) state that

the experiments given in their paper, notwithstanding their seeming

diversity, relate to the conditions underlying the states of suscep-

tibility and refractoriness to infection with the virus of poliomyelitis

applied to the nasal mucosa. Certain monkeys are highly refractory

to inoculation via the nares, with the virus of poliomyelitis, appar-

ently in ^'irtue of a power possessed by the nasal mucous membrane
to destroy or otherwise render ineffective the virus applied to it.

This property of the nasal mucosa appears to be distinct from any
specific protective substance active upon the virus which may occur in

the blood. An effective nasal mucous membrane prevents the passage

of the energetically applied virus to the brain and spinal cord. The
virus of poliomyelitis energetically applied to the nasal mucosa will

survive for an undetermined period of time upon an ineffective, but for

a relatively brief period of time upon an effective membrane. The
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protective power possessed by the nasal mucosa is not in itself adequate
to prevent infection with the virus introduced upon it, since slight injury

to such independent structures as the meningeal-choroid plexus complex
favors the passage of the virus from the nose to the central nervous
organs. The normal nasal mucosa is, therefore, an invaluable defence

against infection with the virus of poliomyelitis; and the number of

healthy and chronic carriers of the virus is probably determined and
kept down through the protective activities of this membrane. Anti-

septic chemicals applied to the nasal mucosa upon which the virus has

been deposited exhibit no great protective action and are of doubtful

value. Indeed, it is not impossible that to the extent to which they
may affect unfavorably the destructive properties of the nasal mucosa
they may be even objectionable. Infection with the virus of polio-

myelitis applied to the nasal mucosa imder conditions favorable to the

extension to the central nervous organs and multiplication there may
be blocked or prevented l)y the injection of poliomyelitic immime
serum into the blood. While the exact manner and site of attack of the

immune serimi upon the virus is somewhat conjectural, when all the

available data are considered it seems probable that the meeting-place

of the virus and imnume serum is in the subarachnoifl space.

The Physical and Economic Benefits of Treatment for Hookworm
Disease. — Schapiho (Jour. Am. Med. As^n., 1919. Ixxxiii, 1507)

states that although the hfe, lal)or and customs of the people living

on the two estates studied do not dilfer from those that obtain

generally throughout the country (Colombia), and although every

effort was exercised to guard against error in conducting the study,

the number of cases studied is probably insufficient to justify the draw-
ing of conclusions that will apply to whole territories. Nevertheless,

the figures may be taken as pointing toward, if not as establishing the

following: There is a permanent increase in hemoglobin as a result of

treatment for hookworm disease. On one farm in spite of a 15 per cent,

reduction in unit pay the laborers earn 27 per cent. more. On another,

where there has been no reduction in imit pay, they earn 14.(5 per cent,

more. The owners of one farm are cultivating 33 per cent, more coffee

with the same number of laborers at a lower unit cost. In addition to

the benefits mentioned one estate reports a marked reduction in morbid-
ity and in infant mortality, and both estates report that the laborers

spend less than formerly, or else spend nothing at all, for quack medicines

and quack physicians to cure their infirmities.

The Chemotherapeutics of the Chaulmoogric Acid Series and Oth^r
Fatty Acids in Leprosy and Tuberculosis—Wai.kkh and Swkeney
Uovr. Ivjvct. Difi., 1920, xxvi, 238) state that cliaulmoogra oil con-

tains bactericidal substances that arc about one hundred times more
active than phenol. The bactericidally active substances of chaul-

moogra oil are the fatty acids of the chaulmoogric series, chaulmoogric
and hydnocarpic acids and possibly lower is omers of this series. The
bactericidal at;tivity of the chsiulmoogric acid series is specific for

the acid-fast group of bacteria and inactive against all other bacteria

tested. This specific bactericidal activity against acid-fast bac-

teria is a function of the carbon ring structure of the molecule of the
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chaiilmoogric acid series, which, so far as known, is found only in chaul-

inoogra oil and in oils of certain plants closely related to Taraktogenous
kurzii. The fatty acids of cod-liver oil, the salts of which constitute

Roger's sodium morrhuate, used in the specific treatment of tubercu-

losis, do not possess the specific bactericidal activity of the chaidmoo-
gric acid series. These facts supply a scientific basis for the use of

chaulmoogra oil and its products in leprosy. Their experiiiients do
not support the claims of Rogers for sodium morrhuate in the specific

therapy of tuberculosis. The bactericidal activity of the chaulmoogric
acids against all members of the acid-fast group of bacilli, together with

the clinical results obtained from their use in leprosy, furnish theoretical

grounds for the application of the chaulmoogrates to the therapy of

tuberculosis. Experiments on animals are now in progress to deter-

mine whether or not the chaidmoogric acid series have any practical

\alue in the chemotherapy of tul)ercidosis.

An Experimental Study of the Efficacy of Gauze Face Masks.—
Kellogg and MacMillan (Am. Jour. Public Hralth, 1920,

X, 34) state that gauze masks exercise a certain amount of

restraining influence on the number of bacteria-laden droplets possible

of inhalation. This influence is modified by the number of lasers and
fineness of mesh of the gauze. When a sufficient degree of density in

the mask is used to exercise a useful filtering influence, breathing is

difficult and leakage takes place around the edge of the mask. This

leakage around the edges of the mask and the forcible aspiration of

droplet-laden air through the mask is sufficient to make the possible

reduction in dosage of infection not more than 50 per cent, effective.

It remains for future controlled experiments on contagious disease

hospitals to determine whether the wearing of masks of such texture

as to be reasonably comfortable are effective in diminishing the inci-

dence of infection. Masks have not been demonstrated to have a

degree of efficiency that would warrant their compulsory application

for the checking of epidemics.

Causes of Blindness. The National Committee for the Prevention

of Blindness has tabulated the statistics of schools and day classes

for the blind for October, 1919. Among these, out of a total of

3847; 879, or 22.8 per cent., were caused by ophthalmia neonatorum.

Some of the other causes of blindness in the above total are: Blind

from accident, 304; progressive neareightedness, SO; trachoma, 53;

interstitial keratitis, 178; optic nerve atrophy, 394; congenital cataract,

411; and other congenital causes, 556.

The Eye as a Portal of Infection in Respiratory Diseases.—
CoRPER and Enright {Jour. Am. Med. Assn., 1920, Ixxiv, 521) state

that the eye must be considered as one of the important portals of

infection in respiratory diseases, and, although the greater part of the

infectious material entering by way of the eye is subsequently swallowed

and passes into the gastro-intestinal tract, a small but definite portion

of it finds its way into the larynx and trachea, where it may persist

even as long as a week. In its passage from the eyes the infectious

material traverses a definite channel, dependent on which eye it has
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entered or into which it has been introduced. Infectious material that

is ingested is far less likely to enter the respiratory tract than that

entering by way of the eye or nose.

Studies on Preservatives of Biological Products.—Neill {Hygienk
Laboratory Bulletin No. 112, U. S. Public Health Service, Washington,
D. C.) studied the effects of widely employed preservatives on con-

taminations accidentally found in biological products. He found that

certain contaminating organisms were extraordinarily resistant to the

killing action of phenols and of formaldehyde, though resistance to one
preservative did not necessarily correspond to resistance to another.

Some organisms were not killed by the maximum concentrations that

may be safely used in biological products. The necessity for scrupidous

care in the preparation of the products is emphasized.

Immunization Against Typhus Fever.—While the clinical evidence

of successful transmission of typhus infection to laboratory animals

is not very striking, yet when it is supported by properly conducted

controls, it is trustworthy. By those who have had extensive experi-

ence with experimental typhus, the appearance of fever in the rhesus

monkey ten days after inoculation of virulent typhus blood, and its

continuance for ten days are accepted as postulates of successful infec-

tion. Since the classic cross-immunity experiments of Anderson and
Goldberger conclusively demonstrated th'^ identity of the causal agents

of Mexican typhus and Brill's disease, and consequently the identity

of the two, it follows that any claim for the successful isolation of the

causal agent of Typhus exanthematicus would be best established on
the basis of the production of experimental typhus and cross-immunity

with virulent typhus blood. McCoy and Neill {Public Health Rep.,

June 1, 1917), in carefully controlled experiments, report complete

failure with the inoculation of living and killed (60° C.) cultures of

B. typhi exanthematici (Plotz) to produce either experimental infection

in the rhesus monkey, or any evidence of immunity against inocidation

with virulent typhus blood. They conclude merely that they have

presented evidence that a bacterial vaccine prepared from B. typhi

exanthematici (Plotz) failed to protect monkeys against Mexican
typhus.

Notice to Contributors.—All communications intended for insertion in the

Original Dei)artment of this Journal are received only with the distinct under-

staiidiiig that lluy are contributed exclusively to this Journal.
Contributions from abroad written in a foreign language, if on examination

they are found desirable for this Journal, will be translated at its expense.

A limited number of reprints in pamphlet form, if desired, will be furnished to

authors, providing the request for them be written on the manuscript.

All communications should be addressed to

—

Dr. Gkorgk Morris Piersol, 1913 Spruce St., Philadelphia, Pa.. U. S. A.
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Surgical Diagnosis
and Treatment

BY EMINENT SURGICAL AUTHORITIES

EDITED BY

Albert J. Ochsner, M.D., F.A.C.S.
rofessor of Surgery in the University of Illinois; Surgeon-in-Chief to the Augustana and St. Mary's

Hospitals, Chicago, 111.

^our octavo volumes of about 8jO pages each, with over 2000 illustrations^

ma?iy in colors. Cloth, per set, $40.00

'THE GREATEST SURGERY OF ALL TIME"
s what we believe you will call this work, for seventy-six of America's
.reatest surgeons have written it.

It in every sense reflects the current practice and thought of the most intensely active surgeons

f this continent. Its chapters tell the ivhy and hoio in the solution of each surgical problem,
ihat to do and what to avoid. It brings you in touch with the actual experience, reasoning and
ractical methods of men eminent in all parts of the country. Each one describes intimately
is methods of diagnosis, his plans for treatment before and after operation and gives his judg-
lent regarding them. This monumental work gives you the opinions 7wt of one man, Init the
omhined experience, skill and advice of seventy-six of otir foremost surgeons.

Each man writes on the field in which he
has achieved greatest success and fame

You will find nothing here that smacks of what is copied from text-books; but only fresh
material that represents the living work of today done by those who are the outstanding surgical
uthorities of the country. The illustrations arc almost, if not quite, as important as the text,

illuminating are they. Time and time again you will find ivhole series devoted to the detailed

isclosure of each step of a particular operation. The technique of difficult procedures is made
/onderfuUy clear and easily grasjoed through these admirable illustrations. Thoroughness is

he keynote of the entire work. No expense or pains have been sjared in its i^reparation. Proofs
ave been revised and again revised to insure smoothness of diction and the inclusion of all

p-to-date material up to the very minute of going to press. Destined to be the Standard
Uiierican Authority on Surgery, this work should find a place in the library of every Practitioner,
specialist and Surgeon for its value in daily use and as THE authoritative reference.

( See Opposite Page )
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Darier s Dermatology
^ For this second edition, Professor Darier subjected his book to searching and far-reaching

revision, incorporating also the notes made by Professor Jadossohn of Bern in the transla-

tion of the first edition into German. Thus the American edition has the added advantage
that in turn Dr. PoUitzer has added notes on conditions peculiar to American practice, and
from his own rich experience in clinical dermatology.

^ From the wealth of new material we would neous Diphtheria, the Leishmanioses, the

single out particularly those sections dealing Cutaneous Leukemias, the Tophi of Gout
with Anaphylaxis, Phagedena, the Sarcoids, and on the Serodiagnosis of Syphilis and
the Gangrenes, the Cutaneous Atrophies, treatment with the Arsenobenzols. The
Inguinal Epidermophytosis and the Der- third part of the book Therapeutic Notes has

matomycoses. The review of the general been rewritten in an endeavor to make them
interpretation of Tuberculosis, Congenital still more practical and to emphasize recom-
Syphilis and the Xanthomata has been mendations dictated by personal experience

notably modified; much new matter has as to the choice of medication and the errors

been injected on the Dyskeratoses, Cuta- to be avoided.

^ The first twenty-two chapters are given over to Morphology—the eruptive lesions and
non-eruptive cutaneous changes, the elementary dermatological forms and a description

of the principal syndromes derived from them. The Nosology of the Dermatoses is taken

up-—reviewing the diseases of the skin itself, the pathological entities with a definite etiol-

ogy, classified according to the nature of their cause. The third part, Therapeutic Notes,

contains the essential data required for dermatological treatment and prescriptions which
are indispensable.

By J. Darier, Physician to the Hopital Saint-I ouis, Member of the Academy of Medicine, Paris,

France; Honorary Member of the American Dermatological Association, etc. Authorized Trans-
lation from the second French edition. Edited with notes by S. Pollitzer, M.D., New York;
Ex-President of the American Dermatological Association; Corresponding Member of the French
Society of Dermatology and Syphilography, etc.

Octavo, 770 pages, illustrated with 204 engravings and 4 colored plates. Cloth, $8.50, net.

Just off Press HARE'S Eighth Edition

Symptoms in the Diagnosis of Disease
^ This volume is essentially devoted to a plan whereby a recognition of

symptoms will lead the physician to a diagnosis. To accomplish this the

symptoms used in diagnosis are discussed first, and their application to

determine the character of the disease follows. Thus, instead of describing

locomotor ataxia or myelitis, there will be found in the chapter on the Feet
and Legs a discussion of the various forms of loss of power in the legs, so

that the physician who is consulted by a paraplegic patient will be able

readily to reach a diagnosis. In the chapter on Cough and Expectoration
it is pointed out that hemoptysis may be due not only to pulmonary tuber-

culosis, but also to cardiac valvular disease, to pulmonary infarction, tho-

racic aneurysm, bronchiectasis and purpura, and these facts lead to differen-

tiation. So, too, in the chapter on Vomiting, its significance, both local and
remote, is discussed.

^ In other words this book is written upon the plan which is actually fol-

lowed in practice, namely, the upbuilding of a diagnosis by grouping the

symptoms.
By HoBART Amory Hare, M.D., B.Sc, Professor of Therapeutics and Diagnosis, Jefiferson

Medical College, Philadelphia; Physician to the Jefferson Medical College Hospital, etc.

Octavo, 562 pages with 195 engravings and 9 plates. Cloth, $6.00, net.

706-8-10 Sansom St. LalM#\ 0C# t" tLDlv^lLn 2 W. 4Sth Straet

PHILADELPHIA PUBLISHERS NEW YORK



THE BATTLE CREEK SANITARIUM AND HOSPITAL
Established 1866

MEDICAL
NEUROLOGICAL

OBSTETRICAL
SURGICAL

ORTHOPEDIC
RECONSTRUCTIVE

EDUCATIONAL DEPARTMENTS
Training School for Nurses Normal School of Physical Education
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ved on favorable terms- Registered trained nurses, dietitians and physical directors supplied.

DESCRIPTIVE LITERATURE MAILED FREE UPON REQUEST

THE BATTLE CREEK SANITARIUM
BATTLE CREEK Box 247 MICHIGAN

'New {Sd) Edition STARLING'S New (3d) Edilion

Principles of Human Physiology

MUCH that is new will he found in this enlarged edition. Particularly

is this true of the section on Sense Organs, revised and largely rewritten by

Dr. H. Hartridge, who also wrote the Section on Msion, a new and important

feature.

Numerous changes have also been made to include the very latest develop-

ments and advances in our knowledge of the Physiology of Nutrition, of

studies in Metabolism, of the Respiration, Circulation, Nutrition of the Brain,

of the Internal Secretions and Ductless Glands.

"Starling" is distinguished for its extremely practical presentation of the

subject-matter and for its clear and pleasing diction. The author had the

practitioner in mind as well as the student in writing this book for its central

idea is " Tlie only joundaiion for rational thcrapcntics is the proper vnderstanding

of the healthy body."

By Ernest H. Starling, M.D., C.M.G., F.R.S., F.R.C.P., etc., Jodrell Professor of

Physiology in University College, London. Octavo, 1315 pages with 579 illustrations,

10 in colors. Cloth, $7.50, net.

706-8-10 Sansom St.

PHILADELPHIA
LEA &, FEBIGER

PUBLISHERS
2 W. 45Ui Street

NEW YORK
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