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ORIGINAL ARTICLES 

TUBERCULOSIS OF THE KNEE JOINT IN 

CHILDREN* 

M. S. Henverson, M. D. 
Section on Orthopaedic Surgery, 
Mayo Clinic, Rochester, Minn. 

Tuberculosis of the joints in the order of fre- 

quency affects first the vertebral column, sec- 

ond the hip, and third the knee. The knee joint 

being superficially placed presents more objec- 

tive signs than the hip or the spinal column. 

Tuberculosis of the knee is commonly supposed 

to be about evenly divided in the sexes, and a 

little more common on the right side than on 

the left. It is more often encountered in child- 

hood and in early adult life, but is to be seen 

at all ages. Since the disease is further away 

from the trunk it is less dangerous to life than 

tuberculosis of the hip or of the spine. The 

treatment of this joint is easier than of the 

hip for the two long levers making up the joint 

permit of comparatively easy fixation, whereas 

in the hip joint the fixation apparatus must 

at least include the entire pelvis in order to pro- 

vide rest for the affected joint. 

ETIOLOGY AND PATHOLOGY 

The disease is caused by the tuberculosis 

bacillus, either human or bovine. It is hemato- 

genous in origin, always being secondary to a 

tuberculous focus elsewhere in the body. The 

usual primary focus is the lymph glands, par- 

ticularly the upper deep cervical, bronchial, or 

mesenteric group. As a result of the caseation 

of these glands and a breaking down of one 

of the vessels, the debris with some of the tu- 

berculosis bacilli enter the blood stream and are 

carried as small emboli to the right side of the 

heart and thence through the lungs into the 

*Presented before the Southern Minnesota Medical As- 
sociation, Fairmont, Minn., June, 1920. 

systemic circulation. It is possible also that 

the bacilli may gain entrance to the thoracic 

duct and be carried through it into the gen- 

eral circulation. , 

The reason that the bacilli select the bones 

and joints for a habitat may be explained on 

anatomic grounds. The blood supply to the 

long bones may be divided into three systems: 

(1) diaphyseal, (2) metaphyseal, and (3) 

epiphyseal (Fig. 1). The diaphyseal system is 

the least concerned with the subject under dis- 

cussion, but the vessels of this group run to- 

ward the epiphyseal end of the bone and 

anastomose with the metaphyseal vessels, the 

latter gaining entrance from the periosteal 

structures. All three systems anastomose quite 

freely at the metaphyseal area and, the vessels 

being larger, the circulation is correspond- 

ingly slower than elsewhere; therefore, any 

emboli of bacilli are apt to be arrested here. 

Fraser of Edinburgh did a large amount of 

experimental work on surgical conditions 

of bones and joints and found that it was 

difficult to infect bone marrow with tuber- 

culosis, even when he injected the bacilli 

directly into the marrow cavity; since he 

knew that clinically bone tuberculosis is com- 

mon he concluded that some change must first 

take place in the marrow in order to make the 

field suitable for the growth of the tuberculosis 

bacilli. He decided that a gelatinous degenera- 

tion in the marrow substance must first occur, 

and that such degeneration must be caused by 

the tuberculous toxemia or a hemorrhage in the 

bone substance. On such a medium the tu- 

bereulosis bacilli flourish. Sir Harold Stiles, 

for many years chief surgeon to the Royal Edin- 

burgh Hospital for Sick Children, reminds us 

that comparatively mild trauma may loosen an 

epiphysis and he therefore believes that some 

of the so-called sprains may easily cause a 

hemorrhage in the metaphyseal area and thus 

provide, in the hemorrhage, a suitable field for 
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tuberculosis bacilli to be deposited by the blood 

stream to begin their deadly work. This may 

happen many more times than would seem pos- 

sible and the resistance of the victim be so 

great that he is able to cope with the infection. 

It is possible that an embolus of tuberculosis 

bacilli may be locked up in this way during 

childhood, leaving an area that is a good site 

for the development of tuberculosis in adult 

life. 

Just how the tuberculosis bacillus gains 

entrance into the human body is of great inter- 

est. It is often thought that the dried exere- 

tion and sputum in the form of dust is inhaled, 

thus introducing the bacillus. Lawrason Brown 

has recently reported some experiments in 

which he collected dust and dirt from hovels 

previously occupied by persons who had died 

of pulmonary tuberculosis. This material was 

emulsified and injected into guinea pigs intra- 

peritoneally with negative results. It was only 

by practically taking the material from the lips 

of patients with open pulmonary tuberculosis 

that he was able to produce positive results in 

guinea pigs. Such experiments seem to indicate 

to bone ends (Lexer). 

that we have over-estimated the danger of in- 

fection by dried bacilli, but this should in no 

way permit of fewer precautions, From clini- 

eal experience, we well know the danger from 

contact and intimate associations. 

In 1901, when Koch read his paper at the In- 

ternational Medical Congress in London, he 

made some statements that show how far from 

the truth even so great a man as he can stray 

when he states as facts what are in reality mere- 

ly impressions. He stated that, ‘‘the bacillus 

of human tuberculosis is incapable of produc- 

ing tuberculosis in the bovines’’ and ‘‘the 

bacillus of bovine tuberculosis is to be con- 

sidered as practically incapable of transmission 

to man and that consequently the danger of 

contracting phthisis from the milk or meat of 

tuberculous bovines need no longer be guarded 

against’’. This brought forth much criticism 

and the question remained open until the work 

of Stiles and Fraser proved the error of Koch’s 

These observers had under their 

care many cases of surgical tuberculosis in 

children in the Royal Edinburgh Hospital for 

Sick Children and when a patient with tubercu- 

statement. 
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losis was brought to the hospital, the home of 

the patient was visited to investigate the living 

conditions, and to determine whether any mem- 

bers of the household or family were or had 

been suffering from tuberculosis in any form. 

The food was looked into and it was not long 

before the investigators were convinced that the 

milk supply, at any rate in the vicinity of Edin- 

burgh, was a great medium for conveying 

bovine tuberculosis bacilli. Miller and Mitchel} 

concluded that from 16 per cent to 20 per cent 

of the Edinburgh milk was infected with tu- 

bereulosis bacilli. 

Fraser very carefully examined the material 

obtained from the cases of surgical tuberculosis 

and determined whether it was due to the 

human or bovine type. He proved by various 

laboratory tests that 62 per cent of a series of 

cases of proved bone and joint tuberculosis 

owed their origin to the bovine type of 

bacillus. Seventy-one per cent of the 38 per 

cent said to be due to the human type pre- 

sented a history of tuberculosis, usually pul- 

monary, existing or having existed in some 

member of the family with whom the patient 

had been intimately associated. Fraser found 

while carrying on these experiments that it was 

easy to produce synovial tuberculosis in animals 

by introducing bacilli into the blood stream. 

Stiles believes that the infection is apt to be in 

the synovia more commonly in the knee than in 

any of the other joints. Trauma, as shown by 

this experimental work, at least as far as the 

bones are concerned, plays a prominent part in 

the production of tuberculosis; these observers 

agreed that a comparatively slight injury to 

the metaphyseal area may cause a slight hemor- 

rhage and thus provide the field for growth to 

the bacillus. 

DaCosta says, ‘‘To deny the possibility of 

traumatic tuberculosis is to deny many of the 

truths of pathology and some of the plainest les- 

sons of clinical medicine.’’ As far back as 1880, 

Max Schuller injected tuberculosis bacilli into 

the trachea of dogs and at the same time in- 

jured the right knee. Some of the animals de- 

veloped a general tuberculosis and some a con- 

dition that appeared histologically to be a tu- 

berculosis of the right knee. The knee that was 

not subjected to trauma was not affected in 

any case. Koenig maintained that trauma was 

Six months’ history. Disease 
apparently primary in patella. 

Fig. 2. Gir] aged 5. 

the causal influence in one half the cases of 

tuberculous joints. 

As shown by the anatomic work of Lexer, the 

synovial vessels, the metaphyseal vessels, and 

the diaphyseal vessels freely anastomose. Stiles 

states that there is no reason why both synovial 

and métaphyseal tuberculosis should not exist 

at the same time and that consequently there 

is no reason why one should not be secondary 

to the other. 

While from the viewpoint of treatment there 

is a great difference between tuberculosis of 

the knee joint in the adult and the like condi- 

tion in the child, the same is not true of the 

pathology. Although the pathologic picture is 

apparently different, the difference is readily 

explained by the fact that there is a preponder- 

ance of cartilage in the knee joint of the child. 

It is generally conceded that tuberculosis rare- 

ly, if ever, develops in cartilage. How then can 

we explain’ the common occurrence of the 

disease in childhood? In the first place, milk 

is a more common article of diet for the child 

than for the adult; second, trauma of the joint 

and possibly injury to the epiphyseal (meta- 

physeal) line is more common; third, children 

are more susceptible to all forms of infections, 

the immunity they possess being hereditary and 

not acquired, and fourth, the infection may 

often be primary in the synovia, gaining 

entrance through synovial vessels. It is not ex- 
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tremely rare to meet with the disease primarily 

in the patella (Fig. 2). 

SYMPTOMS 

The train of symptoms is more or less defi- 

nite and if there is any symptom of more im- 

portance than others it is the presistency of the 

complaint (Fig. 3). There are remissions but 

no intervals of complete freedom, Often a his- 

tory of trauma is elicited definitely preceding 

the onset of symptoms. A limp worse in the 

morning due to stiffness may be noted by the 

parents even before the child complains. Pain, 

although generally ‘mild, may be severe; in the 

latter case the onset is actte, simulating an 

acute infection. The suffering in such instances 

is extreme. Pain is a much less prominent 

symptom than in tuberculosis of the hip joint. 

Also, since the knee joint is a simple hinge joint, 

the mechanism back of the deformity produced 

is much simpler than that in the hip joint. The 

joint is superficially placed and the changes in 

the capsule of the joint are not hidden by 

muscular structures. The swelling produced by 

the effusion within the cavity and the inflamma- 

tory thickening of the capsule are at once evi- 

dent. Local heat can be detected on palpation 

but redness is only present when secondary in- 

fection supervenes, hence, the name ‘‘white 

swelling’’. 

Flexion is the primary deformity but as the 

disease progresses, the secondary deformities 

of external rotation with consequent knock- 

knee and subluxation develop (Fig. 4). Flex- 

ion advances rapidly due to the fact that once 

it is present the hamstrings have a great ad- 

vantage over the extensors. The biceps femoris 

through its insertion into the head of the fibula 

tends to flex and rotate outward and abduct the 

tibia, producing knock-knee. As the flexors 

gain the advantage, they tend to pull directly 

back on the tibia as it is flexed and produce a 

subluxation, a most troublesome deformity 

with which to deal. Atrophy of the thigh and 

calf muscles ensues and it appears to be more 

than the mere atrophy of disuse. Asssociated 

with this is atrophy of the bone, which shows 

Tuberculosis of the mee in Childhocd 
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Fig. 3. Chart showing prominent symptoms. 
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Fig. 4. 
little complaint for three years except limp. 
Exacerbation last year with development of flex- 
ion and subluxation. 

Girl aged 6. Injury at two years. Very 

up as an osteoporosis in the roentgenogram. 

Fever of one or two degrees is generally present 

but may be due to many other causes, especially 

in children; it should not, therefore, be taken 

too seriously. The von Pirquet test is of value, 

especially in young children, and should be 

used as an aid but should not be relied on to 

the exclusion of other means of diagnosis. The 

roentgen ray should always be employed but 

the picture in the early stages is not very defi- 

nite; so much cartilage is present that the 

amount of destruction may be minimized in the 

plate (Fig. 4). The area near the epiphyseal 

lines in both the tibia and the femur should be 

closely scanned to determine whether or not 

there is a bony abscess which might be drained 

extra-articularly. Joint symptoms of a mild 

nature almost premonitory in character may be 

produced by these metaphyseal abscesses. The 

roentgen ray is of less aid in diagnosing tu- 

berculosis of the knee in children than it is in 

the adult. If more than one joint is involved 

extreme caution should be used in diagnosing 

tuberculosis. The patient may be and generally 

is in good general physical condition, The 
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family history is important. Fraser, as I have 

stated, showed that in 70 per cent of the cases 

due to the human bacillus, a positive family his- 

tory was elicited. Aspiration and intraperiton- 

eal injection of the fluid or debris in a guinea 

pig is a very valuable test and should be used 

when practical. The occurrence of tuberculous 

glands of the neck, tuberculous peritonitis, or 

tuberculous involvement elsewhere naturally is 

evidence in favor of tuberculosis in the affected 

knee, Pulmonary tuberculosis is rare in chil- 

dren but when present is of serious moment. 

DIFFERENTIAL DIAGNOSIS 

Syphilis may simulate tuberculosis of. the knee 

joint ahd not infrequently causes effusion in the 

knee but it is apt to be present in both knees. 

Careful questioning may bring out the fact that 

syphilis is or has been present in one or both 

of the parents. The child, and the parents in 

suspected cases, should have a Wassermann test 

although a negative test, if the clinical signs 

point more to syphilis than to tuberculosis, 

should not be accepted as final. Iritis and 

Hutchinson’s teeth may throw the balance in 

favor of syphilis in an obscure case and should 

always be looked for. 

An arthritis due to an ordinary infectious 

cause is usually more acute and rapid in its 

course. The more chronic form of infectious 

arthritis, in reality an arthritis deformans first 

described by Still and hence ealled Still’s 

disease, may be confusing, but in such cases 

other joints soon show involvement and the 

patients are usually in a poor general condition 

(Fig. 5). General glandular enlargement and 

an enlarged spleen are common findings in 

Still’s disease and are absent in tuberculosis of 

the joints. 

Sarcoma of the lower end of the femur or 

upper end of the tibia produces joint symptoms, 

but on careful examination the enlargement 

will be noted in one or the other of these bones. 

A roentgenogram will definitely show the lesion 

and for this reason, if for no other, it should 

always be made in all affections of the joints or 

bones. 

TREATMENT 

The treatment may be roughly divided into 

general and local (Fig. 6). The fact should 

never be lost sight of that the disease being 

treated is tuberculosis and every means possible 
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Fig. 5 
ans. 
Indefinite diagnosis until year later when other 
joints became involved. 

Infant, aged 20 months. Arthritis deform- 
Roentgenogram shows synovial thickening. 

should be used to raise the patient’s general re- 

sistance. Open air, sunshine, tonics, nourishing 

food, and congenial and at the same time sensible 

surroundings, should be insisted on. In several 

instances I have seen children, who in spite of 

all our efforts were in a steadily downward 

course, change to a steadily upward course on 

merely having their companions changed and 

sensible amusements substituted for those caus- 
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ing nervous strain. Tuberculous children are 

often precocious and may read books in too great 

numbers and fit only for mature minds. It may 

be necessary to take a firm hand and dismiss a 

fond parent as an attendant and substitute a 

less interested and more phlegmatie person. The 

best of local treatment may be of no avail if the 

general treatment is not carefully supervised. 

The keynote to local treatment is conserva- 

tism. If treatment is instituted early and the 

proper means are taken to prevent the develop- 

ment of deformities, the management is easy. 

The patient coming late with subluxation and 

knock-knee and external rotation of the tibia is, 

on the other hand, most difficult to treat. <A 

properly applied plaster of Paris cast affords 

excellent fixation (Fig. 7A and B). The ordinary 

stiff legged brace, in mild cases, is often suffi- 

cient. In the more acute cases rest in bed with 

extension may be necessary and when the pa- 

tient is allowed to be up a plaster of Paris cast is 

indicated, with a high soled shoe on the opposite 

foot and crutches to prevent weight bearing. 

The Thomas extension splint (Fig. 8 A) is ex- 

cellent, but unless guarded against is especially 

prone to cause a relaxed knee joint.: As the con- 

dition improves, a walking caliper Thomas 

splint may be used (Fig. 8 B). All apparatus 

must be carefully supervised and care taken once 

the flexion is overcome to prevent genu-recurva- 

tum. When subluxation is present more elabo- 

Treatment of Tuberculosis of the Knee in Children 

| 
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Fig. 7. A. Outline showing short cast giving poor 
fixation. 

B. Long cast giving good fixation. 

rate measures are necessary. Prolonged traction 

with weight and pulley, with the line of pull 

carefully directed, may straighten the knee. So 

many hindrances may be put in the way of this 

method, such as little tricks of the patient to 

lessen the pull, and kind-hearted but really med- 

dlesome relatives and attendants who lift up the 

weights to ease the patient, that it may be better 

to give the patient a light anesthetic and gently 

force the knee straight. At the first indication 

of a tendency to further subluxation, the force 

should be stopped and a cast applied with the 

flexion deformity only partially corrected. This 

may be repeated and usually the knee can be 

brought straight in three or four attempts. The 

knee must never be moved back and forth, but 
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merely forced straight to the point where it 

seems safe. Not infrequently the knee can be 

brought down without the use of an anesthetic 

by merely applying a cast and at the end of a 

week or ten days removing it; at this time it will 

be found possible to obtain a few degrees more 

of extension, in which position a new cast is put 

on and the process is repeated until the knee is 

straight. This method always takes more time 

than when an anesthetic is used, and may be 

very slow and in some cases impossible. 

Aspiration of the joint and injection with 

some antiseptic solution such as formalin in gly- 

eerin or iodoform in glycerin is ordinarily 

looked on with disfavor. In ‘certain cases in 

which the effusion is extensive and the bony 

involvement apparently nil it may well be used. 

This should not be carried out with disregard 

to the proper mechanical measures to prevent. 

deformity, but should be used only in conjunc- 

tion with them. 

It has never been our custom in the Mayo 

Clinie to resect tuberculous knees in children. 

Stiles has reported a large series of resections 

and the results have been astonishingly good. 

In America, however, we have not thought it 

necessary to resort to surgery. The type of tu- 

berculous knee that is seen in the children in the 

Edinburgh clinic is more malignant than is seen 

in this country, and there seem to be very good 

grounds for the radical measures. 

When the patient comes late in the disease 

with probable multiple draining sinuses the 

prognosis is poor. Fixation must be provided. 

Surgery only serves to spread the trouble unless 

there is a definite sequestrum. Heliotherapy, 

with general measures, offers the most. Under 

proper instruction, the child should be exposed 

to the sun’s rays until the whole body is 

thoroughly tanned, care being taken not to burn 

the skin. 

Tubereculin is used by some but there is con- 

siderable controversy over its value. Its use 

was abandoned some time ago in the Mayo Clinic 

as we could see no benefit from it. 

The prognosis is reasonably good, especially 

if the treatment is started early and general and 

local measures are well and properly carried out. 

The question always asked by the parents is how 

long the treatment is to last. This can be an- 

wered only indefinitely ; the parents should be 



Fig. 8. A. Thomas extension knee splint showing 
ring resting on tuberosity of the ischium, thus 
giving a fixed point for extension. 

B. Thomas walking caliper split with the irons 
fastened in the shoe and the heel just short of 
contact in the shoe. 

told frankly that the treatment will mean years 

of observation and that a cure may mean a 

stiff knee, athough many patients recover with 

considerable motion and a few with practically 

full motion. A proper understanding with the 

parents at the start will secure their confidence 

and understanding. 

RESUME 

1. Tuberculosis of the knee is always secon- 

dary to a focus elsewhere in the body and may 

be caused either by the human or bovine tuber- 

culosis bacillus. 

2. Trauma is a prominent etiologic factor. 

TUBERCULOSIS OF KNEE JOINT IN CHILDREN 

3. The disease may be either primary in the 

synovia or in the bone. It is difficult to deter- 

mine which is the more common. It is the im- 

pression of the author from clinical experience 

that the synovial type is fully as commuu in 

children as the osteal type. fa > 

4. The symptoms are usually mild and the 

deformity develops surreptitiously with but 

little complaint from the child. 

5. The treatment is essentially conservative, 

and if instituted early, carefully planned, and 

carried to completion affords a good prognosis. 
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DISCUSSION 

DR. EMIL S. ‘GEIST, Minneapolis: I wish to con- 
gratulate Dr. Henderson on his paper because it ful- 
fills the requirements just as a modern woman’s dress 
does, in that it was short enough to be interesting 
and long enough to cover the subject. (Latghter.) 
When I see a patient afflicted with tuberculosis of 

the knee or other forms of joint tuberculosis, I ask 
why? We ” ow there are two ways of infecting 
children, either by means of some patient who has 
an e~°n tuberculosis, or from inadequate supervision 
o. . * ilk supply. Every case of joint tuberculosis 
in a child is really unnecessary and means that in 
some way or another a mistake has been made in the 
surroundings of the child or on part of the health 
authorities. 

I am sorry Dr, Henderson did not mention the dif- 
ferential diagnosi- of tuberculosis of the hip joint. 

A ¢ 
whi 
beir 
len. 
pen 
is 0 

tha’ 

tub 
bec 
kne 
stu 
ves 
the 
ves 
is | 

of 
era 

] 
abt 
de! 
chi 
joi 
an 

in) 

apace: 



= aS 

A case comes in with a beautiful cast on the knee 
while the disease started in the hip joint. The thigh 
being atrophic makes the knee look larger and swol- 
len. It is not an uncommon thing to have this hap- 
pen and it is rather difficult to explain why that cast 
is on the knee and not on the hip. The first picture 
1 owed of blood vessels in the knee joint explains 
that. 
Another reason why these children should have 

tuberculosis of the knee more often than adults is 
because there are more blood vessels growing in the 
knee joint of the child than in the adult. Lexer’s 
studies show very nicely how the number of blood 
vessels in the adult knee joint is much less than in 
the knee joint of the child. Of course, the more blood 
vessels, the more bifurcations, the more chance there 
is for embolus and all that sort of thing. 
Conservative treatment is the thing in tuberculosis 

of the knee joint in children; at the same time, op- 
erative treatment must sometimes be resorted to, 

Regarding resection, I happened to have in Paris 
about ten years ago immediately following an epi- 
demic of resections of knee joints. In other words, 
children at the age of eight or twelve had their knee 
joints resected, and I saw those cases twenty-two 
and twenty-four years of age with their legs eight or 
ten inches shorter than on the other side. Resection 
involves the epiphysis. The active growing centers 
of the leg are situated about the knee joint, and re- 
section is an operative procedure which, if done at 
all, must be done with the idea of conserving the 
epiphyseal cartilage. If an operation is to be done, 
I think the new operation of Dr. Hibbs, of New York, 
whereby he fixes the knee by using the patella a3 a 
graft, taking out the patella, making a place for it 
between the tibia and femur, and embedding the graft 
in there, making a bony bridge across from the femur 
to the tibia, and not involving the epiphysis should 
be done. This can be done in children who are ten or 
twelve years of age who have the very virulent type 
of tuberculosis that Dr. Henderson mentioned. Dr. 
Hibbs told me a few weeks ago he was doing that 
operation on this class of cases and has seen no 
reason to regret it. Operative treatment in tubercu- 
losis of the knee in children will occupy a rather 
small but definite place in surgery. 
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A STUDY OF CHEST CONDITIONS ASSO- 

CIATED WITH AORTIC DISEASES, 

SPECIFIC AND NON-SPECIFIC* 

By E. L. Tuony, B. A., M. D., F. A. C. P. 

Duluth, Minn. 

This paper will deal with an analysis of a 

group of cases classified primarily as aortic 

aneurysm, aortic aneurysm with aortic insuf- 

ficiency, syphilitic aortic insufficiency, syphili- 

tie mesaortitis, rheumatic endocarditis with 

aortic insufficiency, angina pectoris, and mis- 

cellaneous mediastinal conditions simulating 

aortic disease. 

We will find that as far as etiology is known 

we will deal chiefly with the results of (a) 

Syphilis, (b) Streptococeus or Rheumatic In- 

fection, (¢) Chronic Degenerative Vascular and 

Myocardial Changes. Statistical data will be 

given on the two latter groups, chiefly to ac- 

centuate and compare them with the first, which 

is virtually the chief subject of this compila- 

tion. 

In those conditions known to be due to 

syphilis, or in which we can prove it to be the 

cause, the absolute advantage and need of an 

early diagnosis is beyond ecavil. On the other 

hand, a word of caution is needed not to over- 

work it in assigning it as the cause particularly 

in the groups classified above as (c). Our sta- 

tistics of true major angina, for example, will 

not confirm the often expressed relationship to 

syphilis; they fall in a later decade of life, 

and occur with a different pathologico-anatomi- 

cal complex. Our possession of incomparable 

therapeutic weapons to overcome the destruc- 

tive propensities of the spirocheta pallida is 

only equaled by the amazing faculty of this 

organism to insinuate itself and devise its own 

protection. An apparently simple and evanes- 

cent ‘‘soft sore’’ at twenty can be the true 

source of aortic aneurysm at seventy. 

Nothing exemplifies better our changing 

standards than an historical survey of syphilitic 

aortic disease. The principle is not confined to 

any special field in Medicine, as witness the 

means now at our disposal to identify duodenal 

uleer. Compare our present knowledge of the 

incidence and importance of that condition with 

ae before the Minnesota Academy of Medicine, May, 
1920. 
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the teachings and practice of a scant twenty 

years ago. In changing from period to period, 

courage and conviction are necessary to cast 

off any of the traditions of the past, for fear 

lest in the mass of straw a few precious kernels 

of wheat might be concealed. Hence we have 

our massive and unwieldy text books and medi- 

cal systems ; the best excuse extant for our ever 

increasing periodical literature. 

THE INFLUENCE OF ROENTGEN-RAY AND SERO- 

LOGICAL STUDY 

The development of the X-ray and perfection 

of the fluoroscope, together with the Wasser- 

mann blood test, have done for the study of 

syphilitic ortitis what many specific tests previ- 

ously have done for other diseases: they have 

put into the background the elucidation of a 

great mass of less definite data. The distinct 

loss arising from the failure of younger clin- 

‘jicians to train their faculties and perceptions 

in the older lines of ‘‘physical diagnosis’’ is at 

least in part overbalanced by the enormous ad- 

vantage accuring to the patient, through earlier 

and more accurate diagnosis. The tendency, 

however, is not without its critics. Hoover’ has 

recently challenged an editorial in the A. M. 

A?’ which stated briefly, that aside from early 

Roentgen signs and serum findings, early speci- 

fie aortitis awaited a reliable means of identifi- 

cation, Even accepting Hoover’s proposition 

at its face value, and acknowledging all the 

claims, we only need refer back to his state- 

ment that ‘‘The older established methods of 

bringing out physical signs serve equally well 

as the newer diagnostic criteria’. We are con- 

fronted then, with the conclusion that the skill 

needed in the interpretation of the signs he 

mentions depends so greatly on personal fac- 

tors, the cultivation of particular senses in the 

examiner, as to render decisions by those less 

skilled liable to error and faulty judgment. In 

other words, while instrumental data and labor- 

atory technique may lead us away from in- 

tensive individual development, they are fortu- 

nately subject to standardization and therefore 

to a wider and more universal usefulness. We 

may state unequivocally that the Roentgen-ray 

is indispensable in modern chest diagnosis, and 

it is fit and proper that the clinician should 

know fully its possibilities and its limitations. 

The laboratory tests for syphilis no longer 
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need defenders, and in searching for the 

earliest evidence of syphilitic invasion of the 

aorta we may well heed the words of Elliott’: 

‘‘From the practical clinical standpoint ac- 

cumulating evidence is forcing the conclusion 

that a persistently positive Wassermann reac- 

tion in a patient without evidence of syphilis 

in the skin, mucous membrane or nervous sys- 

tem, points to the aorta as the next, most prob- 

able seat of the disease’. In speaking of sub- 

sternal oppression or pain in a middle aged 

individual, Schneider*—‘‘Should be proven 

clinically, radiologically, serologically and 

therapeutically to be free of syphilis’. Our 

own experience abundantly affirms the correct- 

ness,of both of these statements. The extent 

with which the X-ray and properly safeguarded 

Wassermann tests are used, is of far more than 

academic interest ; because the life and efficien- 

cy of a very large number of people depend up- 

on the accuracy and intensity with which the 

average doctor examines the average patient. 

There are few disease states in which the 

pathology has been worked out so definitely as 

syphilitic aortic disease. Yet, at the two ex- 

tremes—its terminal stage and its incipiency 

—there are few conditions more often mis- 

judged; aortic aneurysm in its various stages 

masquerades as bronchitis, asthma, tuberculosis, 

malignancy, ete.; or, in those with beginning 

substernal oppression and in the curable stage 

are either designated a neuralgia or a neuras- 

thenia. 

Little mention was made of the use of the 

X-ray in diagnosis until about 1905. Bab- 

cock’s. book’, published in 1903, refers to the 

X-ray as ‘‘useful in certain cases’’, Salinger’s 

translation of Leube’, scarcely mentions the X- 

ray at all. C. L. Green’s diagnosis’, published 

in 1907, ends the discussion strikingly by stat- 

ing: ‘‘The last 20 cases of thoracic aneurysm 

coming under the Author’s attention, have been 

subjected in each instance to the X-ray, and 

without it fully 50 per cent would have gone 

unrecognized’’. Osler himself wrote the article 

for ‘‘Osler’s Modern Medicine’, published in 

1909. In it he devoted 52 pages to a discussion 

of the general aspects of the disease, and only 

one brief page mentioning the possibilities of 

the X-ray. He had, however, the great gift 

of prophecy, and evidenced it by dividing his 

dis 

of 

Sig 

the 

no 

sel 

tis 

be 

re 

er 

pi 

th 

Wi 



CHEST CONDITIONS ASSOCIATED WITH AORTIC DISEASES 

discussion up into an analysis of (a) Aneurysm 

of Symptoms; (b) Aneurysm of Physical 

Signs. He clearly grasped the proposition that 

the early symptoms long antedated, as a rule, 

the disastrous ultimate structural change. But 

not until the period of 1910-1912 did the Was- 

sermann test begin to figure prominently in sta- 

tistical tables, and to furnish a connecting link 

between clinical histories, physical findings and 

post-mortem results. vs 

THE INFLUENCE OF ALLBUTT’S BOOK 

Few books have been so deservedly widely 

read as Clifford Allbutt’s ‘‘ Diseases of the Art- 

eries, Including Angina Pectoris’”. This com- 

pilation is remarkable not less for its amazing 

wealth of references to the literature than for 

the opinion and observations of the author. The 

work has certainly not lacked reviewers, not all 

of whom agree with the writer; but he has not 

failed to impress his point: the decided in- 

fluence of disease in the aortic wall in the pro- 

duction of that very definite something known 

as angina pectoris. From the standpoint of 

national conflicts, as evidenced even before the 

great war, it is of interest to read his tribute 

to the ‘‘Kiel’’ school and ‘‘Dohle-Hellersche 

Aortitis’’. Gradually as he proceeds he comes 

to refer to the dilated. syphilitic tube as the 

‘‘Hodgson-Welch Aorta’’. It is indeed well for 

us to know that an English speaking doctor, as 

early as 1876 accurately, if not elegantly, de- 

scribed the condition, and his name is now most 

often associated with the disease. Neverthe- 

less, Allbutt’s monograph on aortitis has a 

huge number of references to German speak- 

ing investigators, and despite the difficulty of 

repressing our strong international disgust, we 

must be willing to acknowldege their great 

worth. They were early in making the routine 

use of the Wassermann test, and should, with 

the French and the Americans, be given credit 

for the early use of the X-ray in chest diagnosis. 

More than these things they were early in do- 

ing detailed and accurate autopsies. Gruber’s 

monograph” in 1914, on Dohle-Hellersche 

Aortitis, is a good example of the clinical adap- 

tation of pathological knowledge previously de- 

veloped: of 120 cases, with 27 autopsies, the 

Wassermann reaction was positive in 100; only 

41 gave a history of having syphilitic infection. 

Such reports with similar findings soon multi- 
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plied until it came to be generally assumed that 

all aortitis was likely to be syphilitic and that 

all aneurysms should be associated with a posi- 

tive Wassermann reaction in the blood. In gen- 

eral, it is likely that American writers have 

failed to find as much evidence of non-specific 

aortitis as one might assume occurs in England, 

from a perusal of Allbutt’s book. To this, and 

several other matters of unusual interest, I will 

presently bring forward such evidence from my 

own records as has a bearing on the subject. 

In the meantime, in a field so full of interest 

and consequent distractions, we must coerce 

ourselves into focusing our attention on the 

main factors. : 

PATHOLOGY OF AORTIC DISEASE 

We seem to know as much about syphilitic 

aortic disease as we can likely hope to know, 

unless we should be given ultimately a specific 

preventive or a more specific cure. With this 

in mind, we might devise a set of postulates, 

stating that a disease to challenge our utmost 

capacity and public duty, should offer: 

(1) A known specific cause and technical 

methods enabling its identification and its ex- 

perimental use (animal inoculation). 

(2) Its pathological imprint on the tissues 

should be identifiable. 

(3) It should admit of clinical diagnosis and 

differentiation from conditions producing 

similar changes. 

(4) We should have a prevention and a 

cure. 

Little amplification is needed to bring out 

these features as applied to syphilitic disease 

of the aorta; the features of interest all co-ordi- 

nate. 

We may pass over the first statement with 

the remark that the skillful use of the dark 

field method, in the time requiring two genera- 

tions to move across the stage of life, should 

do for aortic aneurysm what vaccination and 

water purification have done for typhoid fever. 

In that day there will be no mention of harm- 

less, penile sores. 

The pathological imprint on the tissues is 

unmistakable, and despite its familiarity merits 

repetition. The well known perivascular in- 

flammatory infiltration, via the vasorum of the 

aorta, gradually cuts off these small vessels. 

The more or less persistent gummatous in- 
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vasion, despite apparent periods of latency, re- 

sults ultimately in weakening and dilatation. 

There is every reason to believe that the acute 

round eell infiltration indicative of activity is 

by no means as resistent as the connective tissue 

resulting when active infection is subdued. The 

typical aorta when viewed shows insunken, de- 

pressed areas, corresponding to the different 

degress of media thinning the raised edge is 

due in part to some proliferation of the intima. 

The aortic ostium is affected in a three-fold 

manner: (1) It causes adhesion of the valve 

eusps to the aortic wall. (2) Separating the 

cusps at their periphery, and allowing a maxi- 

mum of regurgitation. (3) About one-fourth 

inch from the plane of the valve it produces a 

scarring and a swelling that tends to gradually 

close the coronary arterial opening. The first 

two are constant evidences of syphilis; the last 

oceurs typically in syphilis, but may occur in 

certain non-specific inflammation, The coron- 

aries in their course are never plugged by 

syphilis, and like the peripheral vessels seem to 

escape. Where the heart is affected by gum- 

ma, the aorta is apt to be free*. Aortitis as a 

rule, precedes the valvular involvement. So 

definite is this pathology**, that even though 

decidedly overgrown with atheroma and in- 

timal changes, the true cause can be distin- 

guished. I recall seeing at autopsy a calcareous 

cast of the entire ascending aorta, with a defi- 

nitely dilated tube. Nevertheless, stripping off 

or cutting through the surface, characteristic 

media changes of syphilis could readily be dis- 

tinguished. To Allbutt are we indebted for as- 

signing to the intimal changes their very minor 

influence on hypertension and allied disorders. 

Atheroma is really a form of decay, seen 

earliest in the aorta as a rule near the base of 

*I recall several years ago doing a coroners autopsy on 
a man aged 36, who had left home in the morning perfect- 
ly well. His family did not know he had been at all sick. 
He dropped dead on his way home to lunch. At autopsy 
a large gumma was found occupying the apex of the 
heart and part of the interventricular septum. His aorta 
was perfectly free. 

**This has been written up so often that one hesitates 
to reiterate, but article after article is read wherein the 
writer has not made himself clear or has a misconception 
of the facts. A good illustration is a recent and otherwise 
excellent article (Tyler, A. F.: Syphilis of the Great 
Vessels; Am. Journ. of Syphilis, Vol. IV, No. 1): “The 
Pathology found is—that of the Syphilitic Plaque, fol- 
lowed by a weakening of the wall.—The aneurysmal sac 
is made up of intima and an adventitia—the media not 
being present. This is due to the fact that the media 
has ruptured under pressure from within, and the more 
tenacious (?) inner and outer coats withstand the stretch- 
ing (?). (All abbreviations and italics are my own ad- 
ditions.—E. L. T.) 

the valve cusp, and not crippling it. The sur- 

face fatty degenerative plaque is usually under- 

laid by a chalk deposit, Rheumatic or strep- 

tocoecie infection also singles out the aortic 

cusps, but when it does it never attaches them 

to them aortic wall, although they may adhere 

to each other. The valve cusps are prone to 

shrink in their radial axis, and leave an opening 

in or near the middle. Stenosis is impossible 

with a purely syphilitic valve; it is quite likely 

with a severe rheumatic. In the latter the 

mitral cusps rarely escape involvement also. 

CLINICAL DIFFERENTIATION 

Identifiable clinical data conform unusually 

well to those pathological differential criteria. 

The age incidence becomes of paramount inter- 

est, and certain rather dogmatic statements be- 

come quite justifiable. (1) Any uncompli- 

eated aortic insufficiency coming on after 35 

is probably syphilitic. (2) Rheumatic aortic 

insufficiency occurs at a much earlier age 

period, and is usually found unassociated with 

mitral disease. (3) Sudden death from aortic 

insufficiency occurs at an age period which 

those with early rheumatic etiology are not apt 

to attain. The ‘‘cor bovinum”’ is an unstable 

organ. But, just as it is possible to have a 

combination of striking atheroma and syphilitic 

disease of the wall, we may have a combination 

of rheumatic and syphilitic disease of the aorta 

and valves. I wish to report the striking fea- 

tures of such a combination. 

Male, aged 46, first seen five years ago. He 

had been ill about two months with acute 

endocarditis, with some shifting arthritis. I 

saw him in consultation with Dr. C. H. Mason 

of Superior, Wis., under whose care he pro- 

ceeded to good, fair recovery. When the acute 

symptoms had subsided a mitral and aortic in- 

sufficiency were very apparent. Reasonable 

compensation supervened, and the man went 

back to fairly heavy work. 

Now within a year, I have re-examined him; 

he has a large thoracic aneurysm, a positive 

blood Wassermann. He admits having had 

gonorrhea, but denies chancre. In all prob- 

ability, his aortitis was present even at the time 

he had his acute rheumatic infection, and the 

one condition was superimposed on the other. 

This is not an uncommon association post- 
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mortem, I simply wish here to point out that 

clinically the differentiation can also be made. 

So ealled ‘‘ Atherosclerosis’’, represented, as 

it is chiefly by intimal degenerative changes, 

can be objectively demonstrated, either by 

palpation of the superficial arteries or by a 

study of the eye grounds, or a Roentgen vis- 

ualization of some artery technically demon- 

strable, such as the posterior tibial or the dor- 

salis pedis. This latter procedure has been 

routine in our examinations for some time in 

conditions such as intermittent claudication, 

true angina, diabetes, or other trophic disturb- 

ances of the extremities. In many instances 

Roentgen plates show delicate, intricate struct- 

ural detail, pointing to the general degree of 

arterial degeneration. In fact, there are some 

plates of the chest that seem to show shadows 

arising from the intima of the aorta. 

PHYSICAL SIGNS 

A study at this time of most of the methods 

other than Roentgenological for determining 

the degree and amount of dilatation or length- 

ening of the aorta is quite profitless. So many 

signs have departed with that euphonious and 

alliterative rarity, the ‘‘tracheal tug’’. No 

doubt Hoover is right in holding to the value 

of Huchards’ early teaching and this would 

be particularly true if it were all we had. But, 

palpatory and percussion signs of minor de- 

grees of either aortic dilatation or elongation, 

are extremely elusive, and most of us might 

better admit it. The conformity of the chest 

varies so much, and the subject whose chest is 

best adapted to normal percussion and palpa- 

tion is not the one who may have the disease. 

In the same manner, any kind of uncomplicated 

systolic murmur, particularly at the base of the 

heart, is strikingly suited to stimulate the wild- 

est imagination. For the time being, at least, 

until our knowledge is greatly furthered, 

systolic murmurs as unassociated signs, should 

be practically disregarded. On the contrary, 

diastolic murmurs, as has been so often said, 

are full of meaning. Curiously enough, some of 

these minor ones are best heard with the un- 

aided ear in contact with the chest wall. 

Further than the well known differentiation, 

based on diastolic murmurs at the base, in the 

customary areas, the next most valuable differ- 

ential point is the quality of the tone. Quite 
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as important as the character of the sound, is 

the position where it is heard. Potain is 

credited by Allbutt with attempting to vivify 

the tone by likening it to that produced by an 

Algerian drum—the ‘‘bruit de taburka’’*. On 

the other hand, the measuring of sounds and 

their interpretation, is almost altogether sub- 

It is curious how difficult it is to de- 

cide by the character of the tone either the 

position the aorta occupies in terms of the chest 

wall, or the degree of tension within its lumen. 

Hoover’s contention that it is practically alto- 

gether a question of how close the aorta has 

come to the chest wall and the amount of tissue 

intervening, is somewhat borne out by a patient 

recently examined with an extensive tuber- 

culous infiltration proceeding from the right 

hylus up into the upper lobe. On forced expira- 

tion the second aortic tone would be said to be 

normal; after deep inspiration there seemed to 

be enough traction to the right to produce a 

tone very closely simulating the bruit de 

taburka. In weighing this important source 

of evidence it is fortunate that we do not need 

to rely on it exclusively. Syphiltic mediastinitis 

is apt to be an unconsidered part of most syphi- 

litie aortic pathology. This probably accounts 

for the fixation other than pulsation, so that 

the hint that auscultatory and percussion find- 

ings in syphilitic disease are not so liable to 

respiratory influence, is correct. 

ROENTGEN EVIDENCE 

A recent article by Martin” from the Roent- 

gen-ray Department of the Massachusetts Gen- 

eral Hospital, summarizes well the roentgen 

possibilities and gives the results of their 

Using a standard distance of 7 feet 

from the plate, he reports the distance from the 

right border of the ascending aorta to left 

border of the descending aorta to be between 

4.5 and 6 em. Chronie endocarditis, arterioscler- 

osis, syphilis, hypertension, high diaphragm, 

and dilated pulmonary arteries, are discussed 

as agents distorting and widening its normal 

shadow. The reader is urged to consult the 

original article because it gives a good, fair, 

working standard. 

With plate confirmation, a man well trained 

jective. 

studies. 

*I have on a number of occasions been struck by the 
remarkable features of this tone, and have made correct- 
ly a provisional diagnosis of aneurysm in the early stages 
of the examination, 
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in the use of the fluoroscope should not over- 

look any definite variation in the shadow of the 

great vessels, It is rightly not expected of the 

radiologist to always be able to give a specific 

cause of the shadow increase. Yet, the promi- 

nant knob at the upper left is indicative enough 

of arteriosclerosis, and certainly the bulging 

to the right in the region of the ascending aorta 

is with very few exceptions syphilitic. The 

time is here, however, when the patient’s his- 

tory and the entire clinical concepts will be as- 

sociated in the production of an accurate diag- 

nosis. So prominently does syphilis enter into 

the causation of the widened aorta, that it 

behooves us to devote more attention to 

the differentiation of those that are due to 

something else. An accidental combination of 

arteriosclerosis with hypertension should theo- 

retically give a combination that would tend 

to develop a uniformly dilated aortic tube. 

Fortunately, I have one such ease, very 

thoroughly studied, which I am satisfied shows 

a rathered marked aortic stretching, that is due 

to this combination. 

Mrs. T., Aged 59. A presenile woman, show- 

ing a greatly shrunken skin and generally un- 

dernutrition. She has bilateral cataracts, and 

presents a rather forlorn appearance. The 

blood pressures are 130 diastolic and 260 

systolic. From the kidney standpoint, she has 

nocturia, a trace of albumen usually, with a few 

casts, a P. S. P. output of 50 in 2 hours, and 

blood test showing no evidence of retention of 

nitrogenous end products. She has been diag- 

nosed as a ‘‘kombination’’ form of nephritis. 

She is a thin, fair individual, and the chest plate 

shows clearly enough definite aortic dilatation 

in both the ascending and descending portions. 

She has repeatedly negative Wassermanns. 

Our studies on hypertension (F. J. Hirsch- 

boeck”), confirm the .general assumption that 

syphilis cannot be considered more than a minor 

agent in its production. It is said that syphi- 

litic aneurysmal dilatation will give a denser 

shadow than the simple dilatation due to arter- 

iosclerosis. The plate in this case would tend 

to lend weight to that observation. 

It is well known that hypertension alone, 

possibly as Martin” states, when associated 

with a high diaphragm will produce a widen- 

ing of the great vessel shadows. Numerous in- 

stances could be brought forward to support 

this contention. The various combinations of 

cardio-renal disease and possibly late arterios- 

elerosis, are prone to be intimately mixed, and 

it is very certain that the roentgen evidence 

must be considered a part of the whole. Studies 

of the patient in the oblique position and a 

proper interpretation of the aortic knob, the 

questions of pulsation, posteriorly as well as 

laterally, heart fixation or displacement down- 

ward to the left, conformity of the spine, are 

all technical but very important points. 

The influence of mitral disease in changing 

the basal shadows, will not be considered in this 

article. Four instances of congenital heart dis- 

ease, which were diagnosed either as a pul- 

monary stenosis, patent ductus Botali, or simply 

labelled ‘‘congenital heart disease’’, leaving the 

lesion undetermined, were cases with such un- 

mistakable clinical signs, as to make the condi- 

tion difficult to confuse with the processes un- 

der consideration. 

MEDIASTINAL THICKENING 

Concerning the mediastinum, there are many 

points of unusual difficulty that arise. Ruling 

out substernal thyroid, the thymus gland, and 

acute mediastinal inflammatory accumulations, 

we have to deal chiefly with syphilitic, tuber- 

culous and malignant disease. Syphilis has 

been studied, as a primary source of mediastin- 

itis by Giffin” and others, but as has already 

been mentioned, it is a usual addition to a 

syphilitically diseased aorta, and in many cases 

of aneurysm is a very destructive association, 

complicating the diagnosis and inducing 

changes in the bronchi or lung, confusing our 

ordinary standards. 

G. R., a woodsman, male, aged 43, was under 

our care off and on for three years. At autopsy 

we found a very large aneurysm, eroding the 

spinal column. To summarize only the crucial 

data: During the pre-aneurysm formation 

period, he had numerous negative blood Was- 

sermanns. Yet a physician who had treated 

him six years previously for an ‘‘enlarged 

liver’’ and ‘‘ascites’’, said he lost all his symp- 

toms under anti-specific treatment. Under my 

eare his chest pains and a slight degree of 

hoarseness responded quite well to a short 

course of anti-specifics. Later on, in the course 

of his disease, and when the aneurysm had al- 
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ready formed, the roentgen evidence was as 

misleading as the serological had been in the 

beginning: he developed what his attendant 

called a pneumonia; thereafter his decline was 

persistent and rapid. Our roentgen findings 

were identical with those of the Mayo Clinic, 

where he was also examined during that stage 

of his illness. A report from Dr. R. D, Carmen 

reads as follows: ‘‘The X-ray finding was fluid 

filling the entire left chest; the urine, sputum 

and Wassermann tests were negative.—Aspira- 

tion in the eighth interspace was negative—An 

incision was made down to the pleura; there 

seemed to be a slight amount of movement un- 

derneath.—The fragment removed for micro- 

scopic diagnosis was negative.— There was 

nothing in his findings to suggest aneu- 

rysm during his visit here.’’ Our _ pre- 

autopsy diagnosis was malignancy, arising 

from the mediastinum. We found a large dis- 

secting aneurysm of the descending aorta, erod- 

ing into the vertebral column and strikingly 

encased by it. The left lung was as hard and as 

firm and dense as liver, and when the speci- 

men was X-rayed, attached to the heart, showed 

a denser shadow than the heart itself. Pass- 

ing the finger into the left pulmonary vein, a 

point of compression and closure could be easily 

made out. The lung, grossly and microscopical- 

ly, showed nothing more than an intense passive 

congestion. 

Here we have the striking evidence, with 

autopsy confirmation of a failure both of the 

Wassermann and the Roentgen-ray to properly 

identify the condition. 

A striking case of tuberculous mediastinal 

infiltration concerns a male, aged 48, who had 

consulted numerous physicians and hospitals. 

He had evidently had an old pulmonary tuber- 

culosis, later a hypertrophic arthritis deformans 

complicated the picture; but ultimately an in- 

terference with the return of the venous blood 

from the superior vena cava gave most startling 

venous enlargement of the veins in the neck 

and trophic disturbances in the right upper ex- 

tremity. 

This sort of process would naturally be ex- 

pected in a fibrous or shrinking type of tuber- 

culosis, chronic and persistent in its course. 

More difficult of differentiation are some of 

those cases in young children, presumably hav- 
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ing large masses of tuberculous gland elements 

at the biforcation of the bronchi and there- 

about. 

Primary malignancy, including Hodgkin’s 

disease, is accountable for more conditions of 

the true mediastinum proper than either tuber- 

culosis or syphilis. In the way of differential 

diagnosis, the patency or distortion of the 

oesophagus, as determined by the usual 

methods, yields practical aid. Several cases of 

supposed malignancy we have observed run a 

very chronic course, and unfortunately, autopsy 

confirmation has been withheld. In these cases 

one is always left with the uncertain feeling 

that despite negative findings they might still 

be syphilitic, and that at least a therapeutic 

trial is merited. In general, we should re- 

member that despite our so-called specific 

methods, the therapeutic tests for syphilis is 

just as good now as it was at a time when it 

was the chief standby of the clinician. 

THE PRESENT STANDING OF THE WASSER- 
MANN TEST 

Three patients in this series deserve unusual 

consideration. All three were observed care- 

fully at a time when in the course of a general 

examination the Wassermann was reported 

positive. Nothing was found, either in the his- 

tory or physical examination, to account for 

the positive finding. Two of them only had a 

moderate amount of treatment, and the third 

had none. Yet, within a period of three, five 

and six years respectively, they all return with 

definite aortic aneurysm, two in the ascending 

portion and one in the descending. Despite all 

that has been said about the danger of taking a 

positive blood Wassermann too seriously, ex- 

periences of this kind are apt to weigh very 

heavily with the conscientious physician. I am 

inelined to believe that we are prone to accept 

negative blood findings altogether too serious- 

ly. There are known to be a considerable num- 

ber of late aortic aneurysms even, with nega- 

tive blood findings. The use of provocatives 

to stimulate positive reactions is probably also 

less conclusive than previously held. Even 

negative tests in the spinal fluid must not be 

taken as conclusive evidence ruling out syphilis. 

If this has been demonstrated in true disease of 

the cerebrospinal nervous system, how much 

more so should we be cautious in accepting 
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negative spinal fluid as being determinative for 

lesions elsewhere. More will be said on this 

subject in the discussion of the cases of aorti- 

tis. 
CLASSIFICATION OF CASES 

A table is shown, dividing the cases that have 

been observed into certain groups, with the 

usual age, sex, social status, and dominating 

symptoms graphically shown. 

Groups ‘‘A’’ and ‘‘B’’: (both aortic 

aneurysm and aortic aneurysm associated with 

aortie insufficiency will be considered here to- 

gether). Of the 25 cases, 23 were males; 18 

married and 7 single. Of the 10 who had chil- 

dren, a total of 28, 7 belonged to a man who 

contracted his syphilis, however, after his wife 

died, and there would be no suspicion of heredi- 

tary influence on his family. The remaining 

9, therefore, had a total of 21 children. Syphi- 

lis was admitted by only 6, and denied by 19. 

The Wassermann positive in 16, negative in 6, 

and was not taken in 3. The average age 54.4, 

the oldest being 66 and the youngest 35. There 

was only 1 doubtful case, in which there was a 

fair history of rheumatism, but with a positive 

Wassermann. The cases were observed for a 

period varying from 1 to 5 years, with an aver- 

age of 1.5 years. Eleven died, and 6 autopsies 

were made, all showing aneurysm of the ascend- 

ing and arch of the aorta, except 1 in the de- 

scending aorta, Nine are still living, and show 

some improvement. Five are current and 

severe, and show no improvement. The fluoro- 

scope gave positive evidence in all except the 

1 doubtful case above mentioned. Ten were in 

the ascending aorta, 9 in the arch (usually in- 

volving some of the ascending aorta as well), 

2 were in the descending aorta, 1 distinctly ab- 
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dominal with a mass protruding below the ribs, 

and 3 designated as diffuse, Five, as noted in 

the table, were associated with a definite aortic 

insufficiency. 
LEADING SYMPTOMS 

Cough, dyspnea, substernal oppression and 

varying degrees of pain (angina) were most 

marked when the brunt of the dilatation was at 

or near the arch. Nevertheless, one of the cases 

of aneurysm of the descending aorta gave the 

most excruciating pain. Recurrent laryngeal 

involvement, with a brassy, characteristic 

cough, was observed in 7. An analysis of the 

cough is difficult, because it varies with, and 

depends on, the associated bronchitis or degrees 

of pressure. The change from time to time, de- 

pendent on the faulty drainage, associated in- 

fection, ete., must vary the amount of cough 

from period to period. Substernal oppression 

and the degree and extent of pain certainly 

seem to go hand in hand, but in only 2 cases 

could the type of pain or distribution be said 

to stimulate in any definite degree true major 

angina. Six cases, despite the position of the 

aneurysm, gave the seat of their distress in the 

epigastrium, and suspected stomach disease, 

suggesting that some of the earlier signs of 

aortic disease, like that of the heart, may be 

gastric. As isolated symptoms, 9 had severe 

cough, without much chest pain or oppression ; 

in 3, dyspnea occurred only after considerable 

excitement and effort, despite a very large 

aneurysm in the supra-sigmoid region. Natural- 

ly, those associated with aortic insufficiency 

had the greatest degrees of dyspnea arising 

from exercise, and were not so associated with 

either cough or substernal oppression. In these 

specific aortic insufficiencies, cardiac hyper- 

trophy was not found to the degree usually en- 

countered in the non-specific type. Myocarditis, 

while present in most of the late cases, was not 

mentioned in the beginning as having any in- 

fluence in 16 cases. A rheumatic history was 

given in only 2 cases that seemed reliable: 1 

is mentioned above as an association of both 

rheumatic and syphilitic disease, and in the 

other the diagnosis is still questionable. Rheu- 

matism was alleged in 6, who thought that their 

chest pains were rheumatic in origin. 

Two had tabes; 1 a gastric syphilis with 

hour-glass contracture; 1 a definite ophthal- 
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moplegia externa; 1 a severe postoperative ab- 

dominal hernia; 1 severe abdominal pain asso- 

ciated with attacks of jaundice, The diagnosis 

lies between gall bladder disease or a gastric 

crisis, and probably is the former. Four had 

leg ulcers, thought to be syphilitic, that re- 

sponded to treatment. 

SYPHILITIC AORTITIS 

This term is rather loosely used. What is 

meant is the aortic wall involvement before 

aneurysmal change has taken place. This num- 

ber here included might be made much larger 

were a little more courage available. The term 

has been held down rigidly to include only 

those having: (a) substernal oppression, usual- 

ly increased by exertion, and some pain; (b) 

a general sense of incapacity usually out of 

proportion to any demonstrable physical per- 

version ;* (¢c) persistent positive Wassermanns 

in the blood; (d) decided improvement under 

anti-specific treatment. 

Of the 7 cases, all were males; the oldest 59, 

the youngest 28, the average 37; 4 were mar- 

ried and 3 single. No rheumatic histories nor 

evidence of endocardial involvement found. All 

improved markedly under treatment except 

one, who took almost no treatment, and had a 

tragic death, presumably due to coronary 

closure. He had foresight enough, however, to 

get a very large insurance policy a relatively 

short time before he died. 

Three cases spoken of under ‘‘Aneurysm’’ 

certainly were aortitis when they were first ob- 

served, but they were not catalogued as such 

until outspoken aneurysm was present. 

We should be very slow to try to explain away 

positive Wassermanns, and equally loathe to ac- 

cept negative blood findings as determining 

whether a patient needs treatment or not. This 

must be our attitude until such time as known 

syphilities have tattooed into either their mem- 

ory or their skin a permanent record of what 

has been known concerning them or what treat- 

ment has been given, and the reasonable diag- 

nosis made at the time. There would still be, 

of course, a large number of individuals who 

acquire syphilis and have no knowledge of its 

early implantation. Yet, we would go a long 

*Allbutt’s contention that the pain arises from subad- 
ventitial irritation seems to receive general support. 
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way if the known cases* would carry around 

with them as one of their priceless treasures 

a document similar to an army discharge paper, 

giving in detail a history of their case and the 

amount of treatment they have had. 

RHEUMATIC AORTIC INSUFFICIENCY 

Twenty-nine cases, for purposes of compari- 

son, are studied as to their symptomatology. 

Eighteen were diagnosed as a primary aortic 

insufficiency without mitral involvement, and 

this seems higher than the usual statistics given. 

The history and the age, however, conform to 

the usual standard: the youngest included is 

14 years, and the oldest 57. The age average 

of the pure aortic insufficiencies is 27.3, and of 

the entire series 32.5. Two patients unusually 

well along in years for their respective lesions, 

raised the average considerably higher than it 

otherwise would have been. 

Aside from cardiac hypertrophy and the 

types seen, the roentgen evidence would be said 

to be negative. The same is true of the Wasser- 

mann test, and certainly none of these could 

be confused in the presence of striking objective 

symptoms with the syphilitic individual, with 

his disease confined to the aorta. 

ANGINA PECTORIS 

Fifteen cases, the average age: 62 (the young- 

est 49 and the oldest 74), have been tabulated. 

Only two of the patients were females. It will 

be noted that the fluoroscope, as well as the 

Wassermann studies, have given negative re- 

sults in all. 

The intensity of the substernal pain and op- 

pression was classified into four degrees, the 

degree being determined by the most severe 

of the attacks experienced. Numbering the 

groups I, II, III and IV, in degree of severity, 

all in Group IV had a sudden and tragic death. 

Three in Group III had sudden deaths, and 

one died of myocarditis and cardiac dilatation, 

the attacks letting up as soon as the heart 

muscle gave way. It is of interest to note that 

the remaining two groups all had hypertension 

of moderate degree, and would easily be classed 

as a possible stenocardia. In none of those dy- 

ing suddenly had there been a hypertension. 

Of a large number of syphilitics studied, none 

*The recent work of boards of health, including our 
own State Board of Health, is an excellent start in this 
direction, and physicians should cheerfully co-operate. 

as yet has produced a patient with Group IV 

type of pain. Allbutt maintains that most 

patients with the true major angina, under 45, 

are probably syphilitic, and this appears to be 

sound reasoning. Not much comment would 

be made at this time were it not for the fact 

that we so frequently hear in stentorian tones 

the implication that syphilis is the chief source 

of angina pectoris. Such is the amazing and 

long enduring result of the courageous if not 

cautious experiment of John Hunter! It will 

simplify matters a good deal if we realize that 

angina pectoris or sudden death in the middle 

aged or relatively young may well result from 

syphilitic aortitis, and, that our ordinary male 

in later life, exhibiting the tragic, prostrating, 

grinding reminder of the grim reaper, will show 

the objective evidence of intimal degeneration. 

Now, whether this intimal process will concern 

the coronaries, or the aorta itself, or the coron- 

ary ostia, evidently means less in the produc- 

tion of the disease syndrome than it does in de- 

termining the nutrition of the myocardium. In 

brief, one need not expect to make an etiologi- 

cal diagnosis from a study of the intensity or 

the distribution of the pain; a routine study will 

show in most cases over 45 that the process is 

based on a primary arterial decay. 

To properly safeguard those who have a gen- 

eralized syphilis, more or less inactive, against 

the late structural degnerations of the aorta, is 

the great problem of the medical attendant. To 

be sure enough that syphilitic aortitis is present, 

so that proper treatment will be given, before 

objective changes are determinable, requires 

judgment and a sincere interest in the welfare 

of the patient. Careful histories, and still more 

careful serum studies persistently made, are 

invaluable. But, where valuable time has been 

lost and structural changes are already pres- 

ent, the time has come when we must avoid in- 

efficient and meddlesome treatment, and give 

the most intense therapy that the patient can 

safely stand. 

For the time being this brief reference to 

treatment is all that will be made. Our older 

conceptions of latency in syphilis must be modi- 

fied. More or less active gummatous lesions 

occur in the aortic wall over very long periods. 

Replacement by connective tissue, firm and 

strong, is far preferable, as has been pointed 
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out before, to the loosely structured round cell 

infiltration. The treatment eliminating the 

gumma will at the same time constitutionally 

support the patient, and usually rid him of 

numerous lesions elsewhere. What is needed 

is a conscientious, scientific, early diagnosis; 

to be followed by an equally logical, intensive 

and persistent line of treatment. 
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CHRONIC INTERSTITIAL NEPHRITIS 

IN CHILDREN* 

By Roop Tayvor, M. D. 

Ph. D. in Pediatrics. Asst. Prof. Pediatrics, 
University of Minnesota. 

Minneapolis, Minn. 

A chronie interstitial nephritis whose most 

marked symptoms are excessive thirst, polyuria 

and retarded physical development, occasionally 

presents itself in childhood. 

The literature of the past fifteen years con- 

tains reports of sixty cases, nearly all of which 

were described in England. Its reported inci- 

dence in other countries has been small. Out of 

seventy-three cases of chronic nephritis in 

children seen by Heubner only one was of the 

interstitial type and in this country. Hill, of 

Boston, who in recent years has studied the sub- 

ject of juvenile nephritis more extensively than 

any other American, reports only one case of the 

severe chronic interstitial form. That the condi- 

tion is rare in England is evidenced by the fact 

that of five hundred and seventy-five cases of 

the disease collected by Sawyer, none occurred 

under the age of ten years and only four under 

twenty. 

Furthermore, Sawyer found only one instance 

of the disease in a patient so young as eighteen 

years in the records of Guys Hospital from 1872 

to 1882. 

Parkes Weber states that as a cause of juve- 

nile polyuria, it is less frequent than diabetes 

insipidus. One may question Parkes Weber’s 

dictum; but nevertheless accept the inference 

as to the rarity of the disease in childhood. 

It may be that in the past this disease would 

have been diagnosed more frequently in child- 

hood were it not for certain conflictions. 

One is pollakiuria. The practicing physician 

is so accustomed to the tale of frequent urina- 

tion amongst children that he is tempted to 

overlook polyuria. Another obstacle to correct 

recognition lay in the lack of modern methods 

for determining renal function and in the ab- 

sence of knowledge as to the effect of pituitary 

preparations upon the polyuria of diabetes in- 

sipidus, It is the writer’s belief that many 

patients formerly reported as having diabetes 

*Read before the Southern Minnesota Medical Associa- 
tion, Fairmont, Minn., June, 1920. 
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insipidus, were in reality suffering from the 

juvenile form of chronic interstitial nephritis. 

The two cases whose study forms the basis of 

this paper illustrate the familiar tendency, the 

symptomatology, the difficulty of recognition, 

the methods employed in the diagnosis and the 

poor prognosis of this disease. 

The first patient, Jean S., 9 years of age, 

had been troubled with excessive thirst and 

polyuria for five or six years, There was no 

definite time of onset and her parents were not 

certain but that her great thirst had begun even 

earlier. The parents and one other child are 

well, but an older brother of the patient died 

of nephritis when eleven years old. There was 

no evidence of syphilis and the Wassermann 

reaction was negative. 

When first seen, the patient was drinking 

large amounts of milk and was having morn- 

ing bouts of vomiting. Physical examination 

disclosed nothing of importance save for a dry 

skin, moderate malnutrition and retarded physi- 

eal development. Her urine output averaged 

four liters daily, ranging from two to six. Its 

specific gravity varied from 1.002 to 1.009. 

Casts or red blood cells were never found; but 

there was frequently a marked trace of al- 

bumen. Her eye grounds were normal and 

her blood pressure ninety-six systolic an sixty- 

eight diastolic. It is obvious that it was nececs- 

sary to exclude diabetes insipidus. 

Her blood urea at the first examination was 

105 mg. per 100 c. ec. When her excessive milk 

intake was reduced, this fell to below 30 mg. 

and her vomiting ceased. Her blood urea re- 

mained low and ten months later was under 20 

mg. 

Dr. L. G. Rowntree saw this patient and many 

of the tests were carried out under his direc- 

tion. Her average two-hour phthalein output 

was 12 per cent as contrasted with a normal 

at her age of 60 to 70 per cent. On a Mosenthal 

test diet, the specific gravity of her urine 

showed a definite fixation of from 1.007 to 1.009. 

It is evident that her kidney function was defi- 

nitely impaired despite the apparent absence 

of urinary abnormalities on first examination. 

In addition to chronic interstitial nephritis 

renal impairment resulting from congenital 

polyeystic kidneys might conceivably produce 

the same picture. Such kidneys are nearly al- 

ways enlarged. In this patient there was no 

palpable kidney tumor and no radiographic 

evidence of renal abnormality. 

Renal function in diabetes insipidus has been 

studied by Fitz and by Cowie. Both found a 

normal excretion of phenolsulphonephthalein 

and Fitz a normal non-protein blood nitrogen. 

Significant renal pathology has not been 

found post mortem in known cases of diabetes 

insipidus. The literature, however, contains a 

report by Heubner of an autopsy which showed 

contracted granular kidneys and a tumor of the 

hypophysis. 

It has been definitely shown that the admin- 

istration of preparations of pituitary gland will 

diminish the polyuria of diabetes insipidus. The 

feeding of raw gland substance and the injec- 

tion of its commercial preparations had no re- 

sult in this case. 

The second patient, Robert P., was brought 

in because of failure to gain in weight. He had 

marked rickets with genu valgum. He was ob- 

stinately constipated and his rectum was filled 

with impacted feces. The father and mother 

were well. They had had one previous child 

who had developed a polyuria at the age of 

six months and had died at the age of three 

years of ‘‘Brights Disease.’’ 

The patient was said to have been healthy 

until he was weaned at fourteen months. He 

then had tonsilitis with fever for two and one- 

half weeks and his parents believe that his 

trouble dates from that illness, It was difficult 

to obtain all the patient’s urine, but his fluid 

intake averaged two liters a day, or about one 

fourth his body weight. He was always thirsty 

and required water many times during the 

night. On one day 1225 c.c. of urine was col- 

lected. The specific gravity was nearly always 

from 1.008 to 1.010. A trace of albumen and 

a few casts were present in nearly every speci- 

men. His two-hour phenolsulphonephthalein 

excretion was 11 per cent on one occasion and 

15 per cent on another. His blood urea on a 

low protein diet was 16.6 mg. Creatinin de- 

terminations were not made. No kidney tumor 

could be palpated. His blood Wassermann was 

negative and he showed no signs of syphilis. 

The evidence in this case pointed so clearly 

to nephritis as the cause of the patient’s trouble 
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that no study was made of the effect of pit- 

uitary extract. 

As regards the etiology of this disease in 

early life, little is known, Several of the re- 

ported cases were very evidently due to lues. 

That it follows an acute diffuse or parenchy- 

- matous nephritis is argued against by the fact 

that only a small percentage of the reported 

cases have been known to have had a preceding 

acute nephritis with edema. In fact the history 

of edema is noticeably lacking. However, it 

is possible that such a condition could have de- 

veloped during intra-uterine life. In fact, 

Karsner reports a well developed baby who 

died forty-five minutes after birth and on whom 

at autopsy there was found an acute parenchy- 

matous nephritis. Acute parenchymatous 

nephritis has been observed by several report- 

ers during the first weeks of extra-uterine life. 

Sawyer points out the difference between the 

sex incidence of parenchymatous nephritis 

which he states occurs more frequently in 

males than in females and the ratio in the inter- 

stitial form which in his series of forty-six col- 

lected, was as two males to three females and 

believes that this discrepancy argues towards 

some other cause than a preceding paren- 

chymatous nephritis, 

The familial character of this type of 

nephritis has been previously pointed out by 

Dickinson and Barber. ° 

Autopsies reported by Miller and Parsons, by 

Naish and others, uniformly showed small 

shrunken granular kidneys, usually weighing 

less than an ounce and with fibrous overgrowth 

and lymphocytic infitration of the interstitial 

tissue. 

Neither patient showed increased blood pres- 

sure or cardiac enlargement. This is in accord 

with the majority of reported cases. 

Both of the writer’s cases were obstinately 

constipated, apparently the result of the organ- 

ism’s great demand for water with consequent 

inspissation of the contents of the bowel. This 

symptom was successfully treated with liquid 

paraffin, Otherwise treatment was directed 

towards building up and protecting the child, 

the diet containing protein largely in the form 

of milk, the quantity of which was limited. 

The first patient reported spent the winter 

in Florida, but died shortly after her return, 
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probably from uremia. Her home was in an- 

other state and no autopsy was made. 

These two cases and those gleaned from the 

literature combine to give a composite picture 

of juvenile chronic interstitial nephritis as fol- 

lows: A female child rather poorly developed 

and somewhat under nourished, her skin is dry, 

rather brown, and somewhat inelastic. Her 

most troublesome symptom is thirst. Further 

study reveals first, polyuria, and second im- 

paired renal function. She is always on the 

brink of urema and lives at the most only a 

few years past childhood. 

The writer wishes to emphasize the following 

conclusions: First, that in any chronic disease 

of infancy or childhood accompanied by wast- 

ing or retarded physical developement it is 

necessary to study the function of the kidneys 

more extensively than is done by ordinary ex- 

amination of a single specimen of urine. Sec- 

ond, that since in chronie interstitial nephritis, 

as it occurs in childhood, large quantities of 

urine may be passed containing none or little 

albumen and no easts or erthrocytes, other tests 

of kidney function must be made before the 

kidneys are pronounced sound and some other 

diagnosis, as for example that of diabetes in- 

sipidus is made, 
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DISCUSSION 

DR. L. G. ROWNTREE, Rochester: I think that 
the paper of Dr. Taylor is very timely. I have seen 
two cases of this disease in addition to those reported 
by Dr. Taylor, and possibly one other, making a total 
of five. In all but one instance the initial diagnosis, 
before studies were made, was incorrect. I think 
that I can probably emphasize the difficulties of diag- 
nosis by relating a story. 

In the early days of our work with phthalein we 
found in the ward a child about 10 years of age diag- 
nosed diabetes insipidus. On going into the history 
of the case we found this patient had visited the 
dispensary at Johns Hopkins, and on account of the 
polyuria and the low specific gravity of the urine, 
was considered a case of diabetes insipidus. After 
entrance to the hospital the patient was used as the 
subject of many discussions on diabetes insipidus. 
Dr. Geraghty and I were interested and made tests 
of the renal function, and were tremendously sur- 
prised to find 7 per cent phthalein output. We made 
a diagnosis of chronic interstitial nephritis, despite 
the absence of eye ground changes, vascular and car- 
diac changes, and of albumin in the urine, although 
the dispensary history indicated that a trace had 
been found on one occasion. On a second test we 
found the output only 3 per cent, so we adhered to 
our original diagnosis. About three days later al- 
bumen appeared in the urine in small amounts. The 
next day the child developed headache, on the third 
day convulsions, and on the fourth day, died. The 
autopsy revealed an advanced chronic interstitial 
nephritis. 

Here, then, was a clean-cut case of chronic inter- 
stitial nephritis proven by autopsy, and diagnosed 
diabetes insipidus. The true condition was not rec- 
ognized in the wards of one of our leading hospitals. 
It brings home the question of the diagnosis of 
chronic interstitial nephritis in childhood. Appar- 
ently in early childhood there was little or no change 
in the vascular system, such as is usual in the dis- 
ease in older life. This may be because the tissues 
are young and vigorous, and the disease short lived, 
time not permitting of the vascular changes so com- 
mon in this disease. 

Albumen may appear intermittently. This does 
not help very much in the differential diagnosis, be- 
cause in 16 out of 26 cases of diabetes insipidus re- 
ported at the Mayo Clinic, albuminuria was inter- 
mittently present; consequently, the presence or ab- 
sence of small quantities of albumen would not help 
very much in the diagnosis. 

The second case I saw in Vienna in the wards of 
Von Pirquet. There were two cases side by side 
putting out three to six litres of urine a day. Dr. 
Von Pirquet said that one patient had diabetes in- 
sipidus with a pituitary lesion, and the other had 
chronic interstitial nephritis. Renal functional 
studies were made at our suggestion and the diag- 
nosis of diabetes insipidus showed a high phthalein 
eutput, while, in the case of chronic interstitial ne- 
phritis, it was greatly reduced. The diagnosis was 
really quite easy, since the child showed definite evi- 
dences of Frohlich’s syndrome. 

In addition to these cases, I have seen one other. 
This was also diagnosed diabetes insipidus. It was 
in a child, first seen at seven years of age, and again 
at nine. In this child the phthalein output was 20 
per cent. Small amounts of albumen were constantly 
present. Because of complete failure to respond to 
pituitary extract, I firmly believe this is also a case 
of chronic interstitial nephritis. In many instances 
the diagnosis is one of exclusion. I do not believe 
that we can make a diagnosis of chronic interstitial 
nephritis in childhood until we have excluded dia- 
betes insipidus. In some cases of polyuria with 
marked involvement of renal function, with the ab- 
sence of reaction to pituitary extract, we can make 
a diagnosis of chronic interstitial nephritis, even in 
the absence of an albuminuria. 

Dr. R. N. ANDREWS, Mankato: In going over 
the literature on the subject of chronic interstitial 
nephritis in children I am convinced with the author 
of the principal paper that this disease occurs much 
more frequently than we think. The reason that it 
is overlooked is because of the lack of careful diag- 
nosis and perseverance in individual cases. I realize 
that the findings are often rather obscure, and yet 
when all thegacts are taken into consideration the 
diagnosis can usually be made. We have many 
children come to us who are undersized, weak, gener- 
ally run down, anemic, who are examined in a geti- 
eral way, with one examination of the urine and are 
treated as a case of anemia, when, if everything was 
considered in the way it should be, these very cases 
may have at the root of all their trouble, a chronic 
nephritis. 
We must not lose sight of the fact that some of 

these children who have a chronic nephritis with the 
accompanying symptoms of general weakness, etc., 
may have back of all this a syphilitic taint. If all 
of these cases came to autopsy this would be abso- 
lutely verified, but as they do not, we can only sus- 
gest this in passing as being something worthy of a 
further consideration. 

Much has been said concerning the classificaticn 
of nephritis. It is claimed that a pure chronic inter- 
stitial nephritis is almost a nonentity. We may have 
a case showing all the symptoms of nephritis, such 
as polyuria, asthenia, visual disturbances, no edema, 
with low specific gravity of the urine, small amount 
of albumen, occasional casts and we are inclined to 
say this is a case of chronic interstitial nephritis; 
but when the case finally comes to autopsy there is 



a pathology not only in the structural tissue, but 
also in the parenchymatous tissue. In other words, 
the two types of nephritis overlaps so that it is im- 
possible to say that either one or the other exists in 
itself. Consequently they have adopted at Harvard 
this classification of a chronic nephritis: 
Chronic nephritis 
a. with edema 
b. without edema 
ec. with hypertension 
d. without hypertension 

In going over the record of the Children’s Hospital 
in Boston for the past fifteen years (this is a hospital 
of 60 beds), we find the diagnosis of pure chronic 
interstitial nephritis was made only once. The cases 
were examined there more carefully than they would 
be in an ordinary run of a private practice. The 
diagnosis is made in a good many of these cases as 
one of chronic nephritis, there being no distinction 
between the types. In the same period of time the 
diagnosis of diabetes insipidus was made five times, 
so in this institution at least, diabetes insipidus is 
more common than chronic interstitial nephritis. 

There is a type of chronic interstitial nephritis, 
rather rare, which is found more frequently in Eng- 
land than elsewhere, associated with infantilism, In 
this type of case we have the polyuria, low specific 
gravity, 1003-1006, slight trace of albumen and a 
very few casts. Patient subject to headache, vision 
is poor and there may be an albuminuric retinitis. 
Blood pressure usually normal. Vascular changes 
may be nil, or there may be some cardiac hyper- 
trophy and a high blood pressure. Functional tests 
are low and prognosis is bad. Etiology of these cases 
is unknown. A 12 to 13 year old child may be only 
four feet high and much under-developed. There 
are two types of cases; one with a chronic inter- 
stitial nephritis and the other type without a true 
nephritis; that is, without any renal disease but 
with a diabetes insipidus, 

Dr. Lewis Hill, Boston, cites a case of a child seven 
years old, who, since a year old had been subject to 
bilious attacks. Child has always been thin. These 
attacks would come on once a month, then once a 
week, then two times a week, and would last from 
12 to 24 hoyrs. They would begin a 3 or 4 in the 
morning with headache and vomiting and would not 
bear relation to over-fatigue or over-eating. Child 
drinks a lot of water and passes a great deal. Urine 
negative, with an occasional trace of albumen, no 
casts, no blood. For the past two months headache 
has been almost constant, there is poor vision, and a 
week ago there was blood in the urine. Now we 
have an albuminuric retinitis, with no edema; spe- 
cific gravity of urine 1010-1014, contains some gran- 
ular and some hyalin casts. Phenolsulphonephthalein 
55 per cent. 

These cases illustrate how hard it is to make a di- 
agnosis of nephritis early, but how easy it is when 
you have all the symptoms which are recorded here. 
It is these early cases that we should be on the look- 
out for and if possible diagnose. Most of these 
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children do not seem very sick and nephritis would 
never have been diagnosed except for repeated ex- 
amination of the urine with various tests applied. 
We must bear in mind, however, that these children 

are always under-developed both mentally and phys- 
ically. The blood pressure where the case is at all 
advanced, or where the disease has existed for some 
little time is usually high, there is cardiac hyper- 
trophy and visual and gastric disturbances. There 
is polyuria and pollakiuria. This is the only form 
of nephritis in infancy in which the blood pressure 
is high with a cardiac hypertrophy. Whenever a 
persistent high arterial tension occurs with albumi- 
nuria and other signs of disturbed renal functiun, a 
case of contracted kidneys exists. 

There are a few tests that are of practical value in 
making a diagnosis of nephritis, not only from the 
diagnostic, but also from the prognostic standpoint. 
First, is the functional test with phenolsulphoneph- 
thalein. It must be remembered that children run 
a little high, the normal average being 70 per cent. 
This test is reliable and should be used. Again, we 
have a two hour renal test of Mosenthal. This is 
ordinarily easy to carry out and is of considerable 
value in checking up a case. A repeated low phthal- 
ein test means the kidneys are severely damaged and 
the prognosis bad. Finally the examination of blood 
for creatinin and urea-nitrogen. This is more diffi- 
cult because of the chemistry involved. A high blood 
urea is of a bad prognostic sign. 

I do not care to go into the treatment of this dis- 
ease because time will not permit. Again, there is 
considerable difference of opinion as to the methods 
to be used; suffice it to say in these cases a marked 
restriction of diet is not necessary; but hygiene and 
general living conditions are more important. 

DR. ROOD TAYLOR, Minneapolis (closing the dis- 
cussion): I presented this subject to bring out a 
good discussion, and that I think I have succeeded in 
doing. I feel that we have been very fortunate in 
having Dr. Rowntree come out here and stay here 
and teach us and stimulate us to know more about 
the subject of nephritis. 

Dr. Andrews mentioned the diagnosis of infantil- 
ism. I purposely avoided it, although a number of 
cases are reported in the literature as renal infanttl- 
ism, as chronic nephritis with infantilism, and so 
forth, because I think any chronic disease in early 
childhood, whether it be chronic nephritis, hepatitis, 
hematogenous jaundice, chronic intestinal indigestion, 
no matter what the disease is, it will produce a type 
of retarded physical development which is entirely 
secondary. 
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ACUTE DILATATION OF THE STOMACH* 

By O. W. Hotcoms, M. D. 

St. Paul, Minn. 

The term itself implies merely a symptom, 

but in common usage refers to a distinct entity 

of uncertain etiology, characterized clinically 

by a sudden onset, rapid distention of the ab- 

domen, usually vomiting of quantities of dark 

watery fluid, and symptoms of collapse. 

Brinton (1858) and Rokitanski (1863) were 

among the earliest writers to call attention to 

the condition. Later Fagge (1883) more ac- 

eurately described it. Since this time a number 

of papers have appeared on the subject, and a 

relatively large number of cases reported. 

The following points with reference to the 

anatomy ‘and movements of the stomach are of 

interest. The stomach hangs suspended from 

the esophagus by its cardiac extremity, The 

pyloric extremity is more or less mobile. When 

empty it hangs almost vertically in the back 

part of the abdomen; when distended it rotates 

on its transverse axis so that the anterior sur- 

face is turned upward and the posterior sur- 

face downward. In this way the stomach is 

brought well against the anterior abdominal 

wall. The orifices are guarded by sphincter 

muscles normally in a state of tonie contrac- 

tion. The opening of the cardiac sphincter oc- 

eurs either as a result of pressure of food or 

drink from above or as a part of the reflex 

act of swallowing. The pyloric sphincter is 

opened by the presence of fluids or foods in a 

semi-solid condition, being especially favored 

by the presence of free hydrochloric acid. The 

stomach is regarded as an automatic organ, 

similar to the heart,—stimuli to movement aris- 

ing within itself. In addition, it is supplied by 

regulatory fibres,—motor from the vagi and in- 

hibitory from the splanchnics. The duodenum 

is the most fixed part of the small intestine; it 

begins on the right side of the body of the first 

lumbar vertebra, and ends at the left side of 

the second vertebra. In front of the third por- 

tion are the superior mesenteric vessels and 

the root of the mesentery (Davis). : 

Owing to our limited knowledge regarding 

*Read before the Ramsey County Medical Society, St. 
Paul, April 26, 1920. 
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the pathogenesis of acute dilatation, many 

theories have been advanced as to its probable 

cause. In the main, two groups of cases occur: 

(1) Post operative; (2) Those arising 

spontaneously in which no operative interfer- 

ence has taken place. 

In 1918 Doolin of Dublin collected 188 cases. 

In this series 69 per cent occurred after opera- 

tions, while 31 per cent occurred in non-opera- 

tive conditions. Of the operative cases 96 per 

cent occurred after operations on the abdominal 

viscera ; 4 per cent after extra-abdominal opera- 

tions. In the non-operative cases several fac- 

tors may be responsible for the precipitation 

of an attack, such as overeating or injuries to 

the abdominal wall. The condition may occur 

during the course of acute or chronic illnesses ; 

in rare instances after child-birth. Still others 

have been observed in cases of spinal deformity, 

and finally, a number of cases occur without any 

apparent cause. 

For purposes of discussion, the theories re- 

garding the etiologic factors may be divided 

into functional and organic or mechanical. 

1. Functional. 

Paralysis of the stomach. This is probably 

the most accepted explanation. It was first 

suggested by Brinton’ and later supported by 

such writers as Steida, Von Herb, and particu- 

larly by Braun and Seidel’. In support of this 

it may be said that many cases occur in which 

no organic or mechanical factor can be traced 

either during life or at post mortem. 

As to the cause of paralysis, Braun and Seidel 

conclude that it is due to alterations of gastric 

innervation-central, peripherial and reflex; 

that all surgical forms, as well as those occur- 

ing in association with infectious diseases, and 

with constitutional and other ailments, may be 

explained on this basis—that injury to the 

muscle fibers through mechanical, inflammatory 

or toxic lesions is possible, though no gross his- 

tological changes have thus far been observed. 

Experimentally, the condition has been pro- 

duced in dogs by section of the vagi’, also in 

dogs under same conditions, which have had a 

gastro-enterostomy’, 

Under this division, too, must be classified 

1Brinton (1858) Lectures on diseases of the stomach. 
*Braun & Seidel Progressive Medicine, No. XL. p. 47. 
%Carion & Hallan (1895). 
*Steida (1900). 

th 

di 

In 

be 

" 

n 

ce: © O 

_ an me et © SlCr SlCUWMD 



———— 

a 

ACUTE DILATION OF THE STOMACH 487 

those cases which have been observed to occur 

during anesthesia in the course of an operation. 

In several such cases the swallowing of air has 

been noted, and the cause of the dilatation at- 

tributed to this. Except as a factor operating 

upon an already prepared basis, this must be a 

neglible element, since none of the habitual 

aerophagics appear to be susceptible. 

2. Organic or mechanical. 

(a) Compression of the horizontal portion 

of the duodenum by the root of the mesentery 

and mesenteric vessels (Rokitanski). This is 

illustrated in cases of the removal of a pelvic 

tumor; the intestines sink down into the empty 

space and so put a drag upon the root of the 

mesentery with its vessels so as to cause a com- 

pression of the duodenum at its crossing. As 

opposed to this theory, is the rarity with which 

the condition is met after child-birth. And only 

in a small percentage of cases is there a notice- 

able degree of compression post mortem. 

(Doolin). 

(b) Torsion or volvulus of the stomach. 

When such an accident, though rare, occurs, 

ideal conditions are brought about to produce 

a dilatation, by the complete mechanical closure 

of both the cardiac and pyloric orifices of the 

stomach. But that this has no part in the av- 

erage case of acute dilatation is demonstrated 

by the ease with which a stomach tube may 

be passed in all such cases, : 

It is evident that the malady may occur under 

the most varied conditions, but what the real 

factors are in its production are still sub-judice. 

Certainly no one theory thus far advanced ex- 

plains more than a limited number of cases. 

Apparently then, while the effect may be the 

same, the development of a case may be the 

result of either a functional or mechanical de- 

rangement. 
SYMPTOMS AND DIAGNOSIS 

The condition may occur at any age, but the 

ages between 20 and 40 are most common. It 

occurs oftener in females than in males. Statis- 

ties vary, but approximately three-fourths of 

all cases occur after operations. In well de- 

fined cases the onset is sudden. In the post 

operative group, the beginning may be on the 

operating table or while the patient is still 

under the influence of the anesthetic. More 

frequently, however, there is a lapse of one to 

several days before symptoms occur to indi- 

cate anything out of the ordinary. Vomiting 

of quantities of green or dark brown fluid as- 

sociated with a distention of the abdomen may 

be the first signs to attract attention. Unless 

relieved by lavage, when once begun, vomiting 

may be more or less continuous. A few 

mouthfuls of fluid accompanied by eructa- 

tions are raised every few minutes with- 

out any particular effort. In most 

instances the vomitus is yellow at the onset, 

changing to green, and later to a dark brown 

or black. In some instances it may remain yel- 

low throughout, and in these cases often has 

an offensive, almost feculent odor. The green 

color is due to the presence of bile, while the 

dark brown or black is the result of an admix- 

ture of blood due to hemorrhages consequent 

upon the dilatation. In the cases personally 

observed free hydrochloric acid has been ab- 

sent. 

The distension in most instances is very 

marked, in others extreme, so much that it 

greatly impedes the respiration as well as the 

heart action. The lower border of the stomach 

may reach well below the navel and in some in- 

stances into the pelvis. It is due in part to the 

presence of fluid, in part to gas. The source of 

both is still in dispute. Some hold that the gas 

is nothing more than swallowed air, while 

others believe it is the result of fermentation, 

probably both are important factors. 

Equally interesting is the question of the 

source of the fluid. The rapidity of the recur- 

rence of large quantities after removal, at times 

seems almost unbelievable. While the offensive 

character at times would indicate an intestinal 

regurgitation due to retro-peristalsis, yet the 

most plausible explanation would appear to be 

gastro-circulatory stasis. 

Other symptoms of secondary nature follow 

in rapid sequence, such as respiratory and cir- 

culatory distress. The respiration is quick and 

shallow, the pulse rapid and feeble. The tem- 

perature falls. Often there is restlessness and 

an anxious expression. In some instances there 

is cyanosis and lividity ; in others the complex- 

ion changes to a yellow waxy color. The tognue 

is dry and beefy, and thirst unquenchable. The 

urine is scanty and occasionally suppressed. 

Post mortem the stomach is described as being 
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enormously dilated and occupying the greater 

portion of the peritoneal cavity. The gastric 

walls are thinned and the seat of numerous 

hemorrhages and erosions. In many cases the 

duodenum, up to the mesenteric crossing, par- 

ticipates in the dilatation. Keen’ records a case 

where the first portion of the jejunum was also 

involved. 

PROGNOSIS AND TREATMENT 

The number of recoveries vary in direct pro- 

portion to the recognition and treatment of 

each case. The high mortality quoted by the 

early writers and the relatively large number 

of recoveries recorded in the more recent papers 

are sufficient evidence of this. 

The prompt use of the stomach tube is the 

treatment par excellence and will save the ma- 

jority of cases. All food, as well as water by 

the mouth, should be with-held and proctoclysis 

with rectal feeding instituted. Where the rec- 

*Keen's Surgery. 
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tal salines are not taken well, hypodermoclysis 

should be given. As a rule the period is brief 

and every effort should be made to maintain 

whatever balance of vitality the patient may 

still possess, The manner and frequency of 

giving the lavage is important. A tube of 

rather large caliber is best suited for the pur- 

pose. Owing to the toxicity of the gastric con- 

tents it is essential that the lavage be thorough. 

At Bethesda Hospital we have been using an 

apparatus originated by the late Dr. Lundholm 

for this purpose. This device consists essential- 

ly of a three-way stop cock connected with 

tubes in such a manner that the water is first 

syphoned into the stomach from a pail held a 

couple of feet above the level of the patient, 

and then by a change of the connection, 

syphoned out of the stomach through a tube 

leading to a pail on the floor. Luke warm water 

is used and the washing is continued until the 

return is clear. By the use of this simple de- 

vice the stomach is quickly and thoroughly 

washed. Just as soon as there is a tendency for 

the distention to recur, the stomach should be 

emptied and thoroughly flushed, whether it be 

in one, two or three hours. Ordinarily a lavage 

every three or four hours will accomplish the 

purpose and make the patient comfortable. In 

many instances the patients experience such a 

relief, that after the first or second washing 

they themselves give notice when a lavage is 

required. The washings are continued at speci- 

fied intervals until the gastric contents return 

clear from the start of the lavage. At this stage 

feeding by mouth may be begun; water first, 

then liquids cautiously increased. 

The other important form of treatment is the 

prone position first described by Schnitzler. Of 

26 cases reviewed by Borchgrevink’, 22 recov- 

ered by this treatment. The patient is turned 

with the abdomen down, a pillow or two being 

placed under the hips for support. Considering 

the gratifying results reported by this simple 

method, a fair trial at least should not be 

neglected. 

Except as circulatory stimulants and to meet 

symptomatic conditions, drugs have little or no 

value in the treatment of these cases. Bassler 

recommends a single dose of Elaterin in the 

form of the Titration of Elaterin, Gm. 0.032, by 

*S. G. & Ob., 1913. 
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Two-way cock, Lundholm siphon apparatus. 

mouth as a purgative. Also enemas of powdered 

alum, Gm. 30.0 to 500 ¢.c. of warm water. 

Unless there are definite signs of organic ob- 

struction which can not be relieved by lavage 

or posture, surgical interference is not indi- 

cated. Besides the improbability of relieving 

the situation, none of these cases are in a condi- 

tion to either take an anesthetic or be operated. 

SUMMARY 

1. Acute dilatation of the stomach, while 

not common is by no means rare. 

2. Though the symptoms are much alike, the 

pathogenesis is not the same in all cases. The 

geneses of the functional and organic types are 

essentially different. 

3. As pointed out by Robson (Keen’s Surg- 

ery), volvulus or torsion of the stomach is a 

condition in itself and should be treated as 

such. 

4. Many eases follow operations for ap- 

pendicitis and other abdominal conditions 

which are not diagnosed, but improperly at- 

tributed to shock, ileus, intestinal obstruction, 

and the like. 

5. Mild cases may, and undoubtedly do re- 

cover at times spontaneously. In most in- 

stances, however, untreated cases rapidly prove 

fatal. 

6. Early and repeated gastric lavage will 

save the majority of cases. In well developed 

cases at least one trial lavage should be given 

where the first return of the gastric content 

is clear before the washing is discontinued. 

7. The posture treatment should not be for- 

gotten. Cases may be saved by this procedure 

where other measures fail. 

8. Surgery is not indicated except where 

there are definite signs of obstruction, in which 

cases naturally lavage and posture fail. An 

offensive or feculent odor of the vomitus or 

gastric content is not in itself prime evidence 

of an obstruction. 
CASE REPORTS 

CASE 1. Acute dilatation of stomach fol- 

lowing ingestion of foreign matter. C. O., age 

5, Aug. 19, 1910. 

This case occurred under the most extraordi- 

nary circumstances. At about 7 p. m., the 

boy, who before that time had been playing 

in front of the house, suddenly disappeared. 

His mother, together with a visiting neighbor, 

went to search for him. They found him head 

first in a latrine in the rear of the house. 

Whether he had gone there to vomit or under 

what circumstances he had met with this ac- 

cident, I was unable to learn. He was taken 

out and brought into the house in an uncon- 

scious condition. At the time of my arrival 

he was deeply cyanosed, respiration shallow 

and irregular, pulse barely perceptible. His 

abdomen was distended to an extreme degree. 

Few ounces of frothy, offensive fluid druled 

from the mouth. It was apparent that he had 

swallowed quantities of foreign toxic matter. 

I passed a stomach tube and immediately re- 

lieved him of large volumes of gas, and in the 

washings, quantities of most nauseating putri- 

fied fecal material. By the time I was through 

with the lavage, his consciousness began to re- 

turn, his general condition markedly improved, 

and the size of the abdomen was down to prac- 

tically normal. Except for a slight rise in tem- 

perature the following day and a moderate 

diarrhea, which persisted for a few days, re- 

covery was rapid and uneventful. 

Comment: This case is illustrative of the 

type occurring after the ingestion of large 

quantities of food or foreign material. In this 

instance possibly there was a swallowing of air 

together with quantities of toxic matter. 

CASE 2. Acute dilatation of stomach with- 
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out apparent cause. Mr. C., male, age 48. 

Suddenly after retiring about 11 p. m. began 

to complain of extreme distress in the upper 

abdomen. On my arrival I found the patient 

leaning back in a Morris chair. He complained 

of great distress and said he could neither sit 

up nor lie down; his abdomen was greatly dis- 

tended and tympanitic, especially to the left of 

the median line. Respiration was impeded and 

pulse small and irregular. Though not particul- 

larly nauseated, he suggested that if he could 

only vomit he thought he would be relieved. I 

suggested a stomach wash of which he ap- 

proved. Immediately he was relieved of 

quantities of gas and a thin serous, greenish, 

odorless fluid. Recovery was prompt. He 

passed a good night, and except for a slight 

soreness of the upper abdomen, the patient was 

well the following day. 

Comment: In this case no known factor re- 

sponsible for precipitation of the attack could 

be traced. In a recent conversation with him, 

he informed me that he has had two similar 

attacks, but much milder. In each instance 

he was able to relieve himself by inducing 

vomiting. 

CASE 3. Acute dilatation of stomach fol- 

lowing cholecystotomy for cholelithiasis. Mrs. 

S., age 54, Feb. 4, 1911. 

This patient was a woman of small statue, 

rather lean, but otherwise in fairly good physi- 

eal condition. For the past 7 or 8 years she 

had suffered from repeated attacks of pain in 

the upper abdomen, of varying intensity and 

duration. She had never been jaundiced. Ex- 

cept for a moderate tenderness in the region of 

the gall bladder, physical examination was 

rather negative. 

Operation (Ether anesthesia). Right rectus - 

incision. The gall bladder was imbedded in 

an extensive mass of adhesions rather difficult 

to separate. After having accomplished this, 

the gall bladder was opened and a number of 

pea sized stones removed. No stones were pal- 

pable in either of the ducts. The pyloric end of 

the stomach was rather fixed, on account of ex- 

tensive adhesions in this region. Appendix 

about normal and not removed. Tube drain in- 

serted, wound sutured, and patient returned to 

her room in good condition. 

Proctoclysis was administered from the start. 

Afternoon passed without anything of note. 

Evening, T. 98.3, pulse 84, respiration not re- 

corded. 

Feb. 5. Patient had not slept much but 

rested fairly well. Morning, T. 98, pulse 84. 

During the day she took some water and liquid 

nourishment. Evening, T. 98 3/5, pulse 80. 

Resting well. 

Feb. 6th, at 2:30 a. m. The record shows 

patient became extremely restless; she com- 

plained of pain in the abdomen and there was 

great distention. Pulse 120, respiration 50, 

rectal temperature 101.2. A Nobles enema was 

given with good results and some flatus ex- 

pelled, At 5:30 a. m. pulse 120, respiration 46, 

rectal temperature 100 1/5. There was no 

vomiting, the abdominal distention continued, 

and the patient died in a state of collapse at 

9:30 a. m. 

Comment: Unfortunately, a diagnosis was 

not made in this case until the patient was 

moribund. No post mortem examination could 

be obtained. This case is illustrative of a well 

defined post operative type, which, when un- 

treated, rapidly prove fatal. 

CASE 4. Acute dilatation of stomach fol- 

lowing cholecystotomy for cholelithiasis and 

suspension of uterus. Mrs. B, age 38. June 

11, 1913. 

Patient of average size and build. She had 

complained of dyspetic symptoms about 6 years. 

At no time had there been a clear cut attack 

of gall stone colic. Symptoms of hyperacidity 

and a vague distress in the upper abdomen were 

the chief complaints. Examination: Color and 

nutrition good, chest negative; moderate ten- 

derness in right epigastric region and at Me- 

Burney’s point. Pelvie examination showed a 

marked retroversion of the uterus; excessive 

hypertrophy of the cervix, and extensive lacera- 

tion of the perineum. 

A two-stages operation was decided upon: 

First, laparotomy, for cholilithiasis with short- 

ening of the round ligaments. Second, perineal 

for the purpose of amputation of the cervix and 

repair of the perineum. 

First Operation (Ether anesthesia). Right 

rectus incision. Gall bladder opened and three 

large stones removed; tube inserted for drain 

and incision closed. A median incision was 

made from the umbilicus to the pubie bone. A 
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chronic appendix removed and a Baldy-Web- 

ster operation for shortening of round liga- 

ments done. The abdomen was closed. The 

patient was returned to her room in good con- 

dition. 

There was nothing unusual to note during the 

first two days. Pulse and temperature normal, 

There was no post operative vomiting. On the 

second day, she had in addition to water, 2 

ounces of buttermilk, and later 4 ounces of 

chicken broth. 

Suddenly at noon on the third day, she began 

to vomit. First at 1:20 p. m. a moderate amount 

of brownish fluid, then at 3:20 and at 4:15 p. 

m. a large amount, and after that frequent 

raising of small quantities, until at 5:30 when 

I saw her she was very restless and distressed 

from a marked distention of the abdomen. The 

nurse was required to hold a basin in front of 

her mouth almost continuously, as every few 

moments, almost without warning, she would 

raise a few mouthfuls of thin dark brown fluid. 

Her temperature at this time was 97.4, pulse 

84, respiration 24. Her pulse was feeble but 

not excessively rapid for this type of case. I 

decided at once to begin the use of the stomach 

tube. Immediate temporary relief was ob- 

tained. I was not aware of the benefits to be 

derived from systematic lavages at frequent 

intervals at this time, hence the washings were 

given only as seemed to be indicated after the 

first treatment. After 5 or 6 lavages, continued 

over a period of 48 hours, this patient made an 

uneventful recovery. 

Comment: This was another rather typical 

post operative case, arising without any appar- 

ent cause. On Nov. 8, 1913, her perineal opera- 

tion was done; cervix amputated, cystocele ob- 

literated and perineum repaired, Following 

this operation, there were no post operative 

complications. 

CASE 5. Acute dilatation of stomach fol- 

lowing operation for acute perforative appen- 

dicitis with general peritonitis. Miss R. C., age 

18. Sept. 12, 1915. 

When I saw this patient she gave a history 

of having been ill with a pain in the right side 

of the abdomen during the past 6 days, rather 

bad for 3 days, but only severe for one day. 

Temperature 102, pulse 100. On examina- 

tion, there was general abdominal rigidity, - 

most marked over McBurney’s point. A diag- 

nosis of general peritonitis was made and an 

operation was advised, 

Operation. A right rectus incision was made ; 

a general peritonitis was found. The appendix 

was gangrenous at the distal end; at the middle 

there was a perforation at the site of a fecal 

concretion. The appendix was removed. A 

large tube was placed so as a drain the posterior 

cul-de-sac, and another to drain the lumbar 

fossa. The wound was sutured and patient re- 

turned to her room. 

The patient was placed in Fowler’s position 

and proctoclysis ordered. She had emesis three 

times during the first night; first, of a light 

green color, then changing to a dark green. - 

Morning of first day. Temperature 98.4, pulse 

114, respiration 30. Nothing out of the ordi- 

nary took place during the day. Evening tem- 

perature, rectal 101 F, mouth 97.6, pulse 102, 

respiration 28. 

Morning of second day. Temperature 98.4, 

pulse 102, respiration 22. Had had one large 

stool and several small ones. Had taken some 

hot water and small amounts of orange juice; 

about midnight had vomited 3 ounces of green 

fluid; slept at short intervals. During the day 

she had another large stool, and again vomited 

about 4 ounces of green fluid. Evening temper- 

ature 97.6, pulse 96, respiration 22. 

Except that the patient had a moderate 

diarrhoea, i. e. passing 4 or 5 stools per day, 

nothing out of the ordinary took place the fol- 

lowing two days. Temperature about normal 

and pulse ranging about 100. 

On the fifth day, her abdomen became dis- 

tended and she complained of being distressed 

but did not vomit. A lavage was ordered. The 

returns showed some undigested particles of 

food. A temporary relief was obtained, but 

again during the night she had emesis of 1 

ounce, and at 3:30 a. m., 16 ounces of fluid of 

an offensive odor and brown color. After this, 

gastric lavage was ordered to be given every 

4 hours. Rectal feeding was instituted and 

protoclysis continued. The lavages were con- 

tinued for 48 hours before the first returns of 

the gastric contents were clear. At nearly 

every lavage the contents had a decided fecu- 

lent odor, which was very offensive in char- 

acter. At no time during this period did her 
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temperature rise above normal. After the 

gastric symptoms subsided, however, there was 

an evening rise of one to two degrees for a few 

days. The pulse, however, receded and ap- 

proximated the normal. 

After the washings returned clear from two 

trial lavages, feeding by mouth was begun, and 

convalesence was uninterrupted, 

Comment: To my mind this case represents 

one of the post operative types of a toxic origin, 

which though in many instances not recognized, 

are not infrequent during the course of peri- 

tonitis—general or local. 

CASE 6. Volvulus or Torsion of Stomach. 

Mr. M. (Referred by Dr. Thos. Gratzek) Boiler- 

maker, age 54. Feb. 16, 1916. 

While at work drank considerable water ; be- 

gan to feel pain in stomach which rapidly be- 

eame severe; could not go home unassisted. 

Was nauseated but could not vomit. Had eaten 

some oranges at noon; bowels had moved same 

morning. Was seen by Dr. Gratzek at 11 p. m.; 

temperature 99, pulse 110. Tenderness, marked 

rigidity in upper abdomen. 

Feb. 7, 7 a. m. Very marked distension in 

upper abdomen, marked rigidity and tender- 

ness; could not pass stomach tube. Was sent 

to Bethesda Hospital where I was asked to see 

him. At this time he was in great pain, 

nauseated, but could not vomit. On examina- 

tion found same condition present,—namely, 

extreme distention in upper abdomen, lower ab- 

domen retracted. Again an attempt to pass 

stomach tube was unsuccessful. At 2 p. m. he 

was sent to the operating room and prepared 

for operation. After he completely 

anesthetized, another unsuccessful attempt at 

passing the stomach tube was made. An in- 

cision was made in the upper abdomen, through 

the rectus, slightly to the left of the median 

line. Stomach was found to be extremely 

dilatated. A purse string suture was placed, 

and within the cirele a large trocar was in- 

serted. A large amount of gas was emitted, 

with small amount of dark fluid and particles 

of food. Trocar was withdrawn and purse 

string tightened and tied. 

An interesting point was that when purse 

string suture was cut and stomach allowed to 

drop back, we were unable to again locate point 

was 

at where same had been placed, indicating that 

a great deal of rotation had taken place. 

The abdomen was closed. Stomach tube 

could now be passed without difficulty. The 

patient made an uneventful recovery, and has 

been in good health since that time. 

Comment: This case represents a type clear- 

ly due to mechanical causes, and while the 

symptoms produced are much the same as in 

the functional cases, the condition is essentially 

different and requires operative means for re- 

lief. 

CASE 7. Acute dilatation of stomach fol- 

lowing operation for acute perforative appen- 

dicitis with general peritonitis. Mr. F. V., age 

45. Merchant. This patient gave a history of 

having been ill two days. Onset sudden, with 

colicky pains, some vomiting, but no movement 

of the bowels except by enema. Temperature 

99, pulse 64, respiration 18. 

On examination there was a moderate dis- 

tention of the abdomen; no rigidity to speak 

of, but some tenderness slightly to the right and 

just below the umbilicus. 

Owing to the uncertainty of correct diagnosis 

in this case a median incision was made from 

the navel down. A general peritonitis was 

present; the appendix was ruptured and part- 

ly buried in a tuft of omentum. The distal end 

was partly gangrenous. The appendix, with 

the affected portion of omentum was removed. 

A large drain was placed in the pelvis and the 

wound sutured. 

On the first day the patient had emesis of 

clear, watery fluid, following the operation. A 

quart of rectal salines was retained during the 

afternoon. Evening temperature 99.5, pulse 

80, respiration 22. He had a fairly good night 

and passed the following day as well as the 

average case. 

On the second day there was more distention 

of the abdomen than there had been before. 

During the day as enema was given, but no re- 

lief was obtained from this. Gastric lavage 

was ordered. The contents of the stomach re- 

turned greenish in color. Evening temperature 

98.6, pulse 84, respiration 24. 

Third day. A fair night was recorded ; pulse 

and temperature about the same ; but abdominal 

distention and distress continued. Gastric lav- 

age was given and ordered to be continued 

So rer 
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every four hours until the first returns would 

be clear. The character of the conents is de- 

scribed on the chart as a brownish green and a 

greenish yellow, and yellow with bile. During 

the day he had a large liquid stool. Evening 

temperature registered 98.8, pulse 76, respira- 

tion 22. 

After three washings had been given the re- 

turns were practically without color and the 

lavages were discontinued. The patient did 

well until the evening of the following (4th) 

day, when he again vomited 17 ounces of brown 

fluid at one time, and about an hour later, 2 

ounces. Again gastric lavage was begun and 

kept up every four hours. Except at certain 

times when the patient was asleep, this was 

kept up for two and a half days. At the end 

of that time the washings began to return clear 

and were ordered discontinued, During this 

period his temperature and pulse remained nor- 

mal; bowels moved quite naturally, proctoclysis 

and nutrient enemas were given. 

On two occasions during the following 4 or 

5 days, he became distressed and required a 

lavage, but the return fluid was practically 

colorless in each case. Feeding was gradually 

resumed and the patient went home well on the 

18th day after the operation. 

Comment: This case illustrates another of 

the toxie post-operative types of gastric 

paralysis. Without the persistent use of the 

stomach tube conditions would undoubtedly 

have proved fatal. 

CASE 8. Acute dilatation of stomach fol- 

lowing oophorectomy for ovarian cyst. Mrs. 

A. G. H., age 73. This patient was of slender 

build ; nutrition rather below normal, but other- 

wise in fair physical condition. She complained 

of a gradual enlargement of the lower abdo- 

men, which had been noted during the previous 

six months. She also complained of dyspeptic 

symptoms and of a vague pelvic pain. On 

physical examination a well defined pelvic 

tumor was palpable in the lower abdomen. 

Nov. 21, 1919. Patient was operated upon 

under ether anesthesia. An ovarian cyst about 

the size of a man’s head was removed. No diffi- 

culty was encountered at the operation, and 

the removal of the tumor consumed but a short 

time, 

After the completion of the operation, the 

patient was returned to her room and passed 

a fairly comfortable day. Nothing unusual was 

noted in her convalesence until the morning 

of the third day. At 4:30 a. m. she had emesis 

of a moderate amount of yellowish fluid. The 

evening temperature on the day before was 98, 

pulse 75, respiration 20. 

Third day. On the morning of the third day, 

when vomiting first took place, she had a tem- 

perature of 99, pulse 75, respiration 46. Her 

abdomen was rather distended ; she complained 

of gas pains but appeared to be relieved by the 

passage of a rectal tube and a saline enema. 

Food was withheld; protoclysis had been given 

from the beginning and was continued. Eve- 

ning temperature 98.6, pulse 78, respiration 

18. 

Fourth day. Though nauseated at times, had 

spent a fairly good night. Temperature 98.6, 

pulse 78, respiration 18. Abdomen showed 

rather marked distention. During the day she 

vomited five times, the quantity varying from 

4 to 8 ounces, the fluid being dark brown, and 

on one occasion greenish fluid with some un- 

digested food. Evening temperature 98, pulse 

75, respiration 20. ; 

Fifth day. A fairly good night reported; no 

vomiting; bowels moved with an enema, Tem- 

perature 98.2, pulse 76, respiration 36. Ab- 

domen greatly distended, especially to the left. 

Patient began to show signs of exhaustion; 

eyes sunken, and yellow waxy complexion. 

Gastric lavage was given. A rather large 

quantity of brown fluid was removed and a 

quantity of gas expelled through the tube. The 

gastric contents had a decided offensive odor. 

Chemical analysis showed the absence of free 

hydrocholoric acid but gave reactions for bile 

and blood. 

After two subsequent lavages at intervals of 

4 hours the patient made an uneventful re- 

covery. 

Comment: This case represents a type of 

acute dilatation in which it is thought the cause 

is due to the sinking down of the intestines in 

an empty space, produced by the removal of a 

tumor, and thus causing traction on the root 

of the mesentery and thereby a compression of 

the horizontal portion of the duodenum. 
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PRE-ECLAMPTIC TOXEMIA AND POST 

PARTUM ECLAMPSIA* 

By A. L. McDonaLp 

Duluth, Minn. 

A recent experience with the following case 

of Post-partum eclampsia left a tragic impres- 

sion. From the onset the condition seemed to 

have been utterly unavoidable and also irre- 

sistible in its progress. 

Mrs. P., age 23 second pregnancy. Family 

history negative. Personal history; no acute 

illness or infection. First pregnancy about 

two years ago was normal resulting in spon- 

taneous labor and a healthy child. The present 

pregnancy was uneventful with no excessive 

vomiting or evidence of toxemia. The patient 

‘ had been under the care of another physican 

and recent urine examinations had been re- 

ported negative. She had been in usual good 

health up to the onset of labor which oceured 

at term in the early morning of Jan, 27, 1920. 

Being unable to reach her own physician I was 

called and arrived at the termination of 

a normal spontaneous labor. The baby 

was at full term, living and healthy in 

every respect. The placenta was expelled 

spontaneously and was normal. Bleeding 

seemed somewhat excessive so a hypodermic 

injection of Burrows-Wellcome ‘‘Ergotoxine’’ 

was given, resulting in a prompt reaction. The 

patient was left in good general condition at 8 

A. M. She complained of slight distress across 

*Read before the St. Louis County Medical Society, 
March 11, 1920. 
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upper abdomen, but as this was not severe and 

there was no nausea, it did not attract the at- 

tention to which it was, perhaps entitled. At 

noon I was called to the house and found her 

comatose, with a history of several convulsions. 

She was somewhat cyanotic, with edema of the 

face but none of the extremities, her breath- 

ing stertorous. She was given % grain of 

morphine and prepared for removal to the hos- 

pital, during which time there were several 

severe general convulsions. On arrival at St. 

Mary’s hospital the patient was put in a hot 

pack, morphine repeated and Chloral hydrate 

given per rectum. During the next hour there 

was a general convulsion about every 20 

minutes, with deep coma and stertorous breath- 

ing in the intervals. At 5 P. M. temperature 

was 101, pulse 100, full and bounding. Blood- 

pressure 140-90 marked cyanosis, some edema 

of the face but none of the extremities. Fifteen 

ounces of bloody urine were obtained by cathe- 

terization, and showed only a trace of albumen 

and a few casts. A pint of saline was given 

by hypodermoclysis and continuous procto- 

elysis started. Without my orders chloroform 

had been used during the convulsions, but ether 

was substituted and proved equally efficient. 

At 10 P. M. the condition was much the same, 

convulsions every 20 minutes, with deep coma, 

stertorous breathing, marked cyanosis, and 

blood-pressure 140/80. 400 Ce. of blood was 

taken from the vein and other measures con- 

tinued, followed by cessation of the convulsions, 

and improvement in color though she remained 

comatose and at no time regained conscious- 

ness. Jan. 28, 9 A. M. temperature 106, pulse 

140 and weak. Cold packs and sponges seemed 

to control the temperature for a time but there 

was no response to active stimulation. Twenty 

ounces of rather bloody urine were obtained 

during the day. The patient grew progressive- 

ly worse and died at 8 P. M. just 36 hours after 

delivery. 

A partial autopsy was permitted and took 

place the next morning. Face somewhat bloat- 

ed but there was no general edema and none in 

the ankles. The abdomen contained a small 

amount of clear fluid, and the intestines were 

moderately distended with gas. The uterus 

was firmly contracted and of usual size. Liver, 
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enlarged, extending below the costal margin, 

was pale yellow and mottled with numerous 

hemorrhagic areas scattered over the surface. 

On microscopic section it gave characteristic 

picture with areas of necrosis about the portal 

veins in the lobule. The kidneys were perhaps 

a little enlarged and markedly congested, and 

,the pelves contained considerable bloody urine. 

Capsules stripped easily and, on section, the 

anatomical markings stood out beautifully. 

Microscopical study showed normal glomeruli, 

congested convoluted tubules with pale cells, 

and the lumens contained much detritus. 

There is at present, too great a tendency to 

class all convulsive seizures occurring late in 

pregnancy and during or following labor, as 

eclampsia. Many of them are in fact uremic 

rather than eclamptic. We may group such late 

toxemias with convulsions under three headings. 

1. Uremie convulsions, characterized by 

high blood-pressure, edema, decreased output 

of urine, and findings pointing to nephritis. 

These are usually preceded by premonitory 

symptoms commonly described as ‘‘preeclamp- 

tie toxemia.’’ At autopsy there is evidence of 

some type of nephritis while other findings are 

variable. 

2. Eclamptic or hepatic toxémia, character- 

ized only by convulsions, coma, and at autopsy 

by certain definite changes in the liver. Blood 

pressure is normal or only slightly elevated. 

The urinary findings may be negative, or pres- 

ent evidence of sudden irritation with decreased 

amount of urine of high specific gravity, hema- 

turia, albumen and casts. In eclampsia per se, 

there are no recognized warnings or definite 

preeclamptiec symptoms or signs. At autopsy 

in these cases the only constant and typical 

findings are in the liver, others being more or 

less incidental. 

3. Hepatic or eclamptic toxemia may de- 

velop in women whose kidneys are already 

defective and be superimposed upon an early 

nephritic toxemia, in which case there will 

be a more or less definite pre-toxie stage with 

high blood-pressure, odema, eye symptoms, and 

urinary findings. Autopsy will demonstrate 

lesions in both the kidneys and liver. 

One is impressed with the fact that eclampsia 

may and often does occur in women who are 

under good observation and in whom there is 

no warning evidence to be obtained in the 

blood-pressure, urine, or the ordinary pre-natal 

examination. For instance, a personal com- 

munication from Dr. J. W. Harris, Resident 

Obstetrician at The Johns Hopkins Hospital, 

describes three cases which occurred recently in 

women who had been under regular observation 

and who presented none of the pretoxic signs. 

One of these patients had nineteen convulsions, 

another eleven, and the third had five con- 

vulsions following a normal spontaneous labor. 

The highest blood-pressure in these cases were: 

108/70. 120/85. 150/90. and in but one was there 

enough albumen to be measured by the Esbach 

reagent, that showing only a trace. These 

women were treated for the toxemia only and 

all recovered. 

Some patients do show more or less definite 

evidence of ‘‘preeclamptic toxemia,’’ most of 

the findings of which point to renal deficiency 

rather than to liver toxemia. The condition 

may be said to be preuremic and not preeclamp- 

tic. One is forced to the conclusion that the 

urinary findings preceding or during eclampsia 

are somewhat incidental, unless there be or- 

ganic changes in the kidneys in which case it 

is difficult to say that the entire condition is 

not uremic. In fact, in the absence of autopsy 

findings, the differential diagnosis between 

eclampsia and uremia is by no means definite 

or simple. We must therefore conclude that 

many of the attacks classed as eclamptic are in 

truth, uremic. In some of the cases of eclamp- 

sia which occur ‘‘ Like a flash from a clear sky’’ 

with no pretoxic symptoms, there is a sudden 

partial or complete anuria, hematuria, with 

albumen or casts, in other words an overwhelm- 

ing of the kidneys by toxic substances being 

excreted, may we assume as a result of the he- 

patic lesions. It is also apparent that the usual 

preeclamptic findings will be most evident in 

women whose kidneys are already defective. 

Therefor in such cases the condition is more 

likely to present premonitory evidence in the 

pretoxie stage so that treatment may be insti- 

tuted at an earlier period with better prospect 

of success, whether the impending attack be 

uremic or eclamptic. 

From a purely scientific standpoint it would 
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seem that clinical and chemical research on 

eclampsia should be limited to those cases 

which show a minimum of signs of renal dis- 

turbance. It is to be hoped that such work 

may develop some more early definite evidence 

of liver deficiency which may be considered as 

truly preeclamptie. For the present however 

we must accept the term eclampsia at its face 

value, though certain that it includes many 

eases of uremia with no hepatic or eclamptic 

toxemia. 

Aside from the clinical and patholigical evi- 

dence, there are a number of facts which sug- 

gest that eclampsia develops under conditions 

rather different from those predisposing to 

renal toxemia and uremia. Personal observa- 

tion and conversation with obstetricians con- 

vince me that a large proportion of these cases 

occur during the winter months when the wom- 

en are taking less exercise especially out of 

doors. Gessner (Centralblatt fur Gyn. Vol. 53. 

No. 50.) notes that in the province of Baden 

for six years preceding the war, eclampsia oc- 

curred in from 1.5 to 2 instances in 1,000 con- 

finements, but fell to 0.8 per 1,000 during the 

war. Also, at the Hanover Maternity the num- 

ber of cases fell from : 25 in 1914 to 23 in 1915, 

13 in 1916, 10 in 1917, and 7 in 1918. He as- 

cribes this to the fact that women were working 

harder and taking more exercise rather than 

to restrictions in diet. If diet, i. e. protein and 

fat were important causal factors, cows whose 

diet is entirely vegetable should not have 

eclampsia. He explains this condition in cows 

as due to a lazy phlegmatic life, incomplete 

oxidation, and accumulation of fat in the tis- 

sues. He also describes a fat anemic type of 

woman what is predisposed to eclampsia and 

suggests the possible prophylactic value of 

thyroid and pituitary extracts. 

Shears, in his interesting book (Obstetrics, 

Normal and Operative) lays much stress on 

incomplete oxidation in the tissues due to faulty 

hygiene and lack of exercise in the fresh air. 

His ideas are extremely suggestive. 

We assume that the condition is due to the 

retention within the maternal organism of cer- 

tain abnormal products of metabolism. These 

give rise to definite degenerations in the liver 

and later to convulsions, coma, and only sec- 
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ondarily to changes in the kidney. There may 

be either: A. Overproduction of such ma- 

terials from one of two sources; 1. The prod- 

uct of conception. On this assumption we have 

to explain the fact that the convulsions and 

toxemia may be controlled and the pregnancy 

continue. Williams (textbook of Obstetrics) 

quotes Lichtenstein who collected 120 such 

eases of which 56 gave birth to dead fetuses » 

and 64 to normal babies at full term.. We have 

also to explain the post-partum type of eclamp- | 

sia. 2. The toxic products may be produced 

in the maternal organism by change of habits, 

lack of fresh air, and to diet, though this latter 

is not often much changed. B. There may be a 

true retention of such substances with incom- 

plete oxidation and elimination due in great 

part to change of habits. 

On the basis of such reasoning we must con- 

clude. 

1. Prenatal care should include supervision 

of hygiene and our patients must be taught the 

value of regular exercise and fresh air. 

2. Blood-pressure and urine examinations 

as commonly carried out are most important in 

detecting early evidence of renal deficiency, 

but are not sufficient to give warning of im- 

pending eclampsia at least in the uncomplicated 

eases. For this information we shall have to 

await further research. 

3. In view of the fact that pregnancy as 

such plays a more or less indirect role in the 

etiology, we should direct our first efforts to 

overcome the toxemia. This will include: con- 

trol of convulsions by morphine, chloral and 

ether; elimination by sweating, hot packs, but 

most rapidly and efficiently by bleeding. Ex- 

cessive dehydration must be avoided by fluids 

administration by rectum, subcutaneously, or 

intravenously. A recent article by Titus (J. A. 

M. A. Vol. 74 No. 12 p. 777) is most suggestive 

and establishes a logical reasoning for inten- 

sive administration of sodium bicarbonate, 

glucose, and carbohydrates in these cases. Rad- 

ical termination of pregnancy should be under- 

taken only in special circumstances, and then 

with a keen appreciation of the difficulties and 

risks of rapid surgical delivery. 

SS cee SS) 
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THE MECHANICS OF DIGESTION.* 

By Cuarues N. HENsEL, M. D. 

St. Paul, Minn. 

Two main factors are concerned in digestion, 

chemical and mechanical. The chemical factor, 

studied and analyzed for many years, was the 

first source of our knowledge of digestion but 

apparently, in spite of all the recent advance in 

fractional gastric analysis, it has reached al- 

most its height as a source of information of 

digestive function. 

The mechanical factor on the other hand has, 

until the last few years, been but little studied, 

although a search of the literature of over a 

quarter of a century reveals numerous isolated 

observations on the mechanical activities of the 

digestive tract as studied in the animals. 

Hess’, in 1886 and 1887, published some inter- 

esting experiments on the varying degrees of 

tonus in different portions of the intestinal ea 

nal. By an ingenious method he noted that the 

downward pull of a balloon in the intestine was 

greatest near the pylorus, decreasing as the bal- 

loon progressed towards the ileum. 

Other observers noted differences in the mus- 

cular thickness as well as differences in sensi- 

tiveness to stimuli in different parts of the in- 

testinal tract. 

In 1898 Bayless and Starling* formulated their 

law of the intestine, namely, ‘‘that excitation at 

any point in the gut causes contraction above 

and inhibition below’’. 

A little over a decade ago Cannon’, of Boston, 

commenced his experiments utilizing the X-ray, 

just beginning to become popular, instead of the 

fistulous animals previously used. He fed his 

animals food mixed with bismuth, watching the 

movements of this opaaue mass through the en- 

tire length of the gastro-intestinal tract by means 

of the fluorosecope. The animals were quickly 

accustomed to laboratory procedures so that the 

observations were made under relatively normz! 

conditions. 

Cannon’s first work was directed to a study 

of the importance of tonus in gastro-intestinal 

motility and the relation of the vagus nerves to 

it. Having cut the vagus nerve supply to the 

esophagus, he noted that there was an immedate 

*Read before the Southern Minnesota Medical Associa- 
tion at Fairmont, Minn., June, 1920. 

paralysis, the esophagus ballooning out under 

pressure of the bismuth column without forcing 

it ahead into the stomach. Continuous observa- 

tions, however, showed that after twenty-four 

hours recovery commenced to take place, tonus 

returned, and soon the esophagus was foreing 

food into the stomach apparently as well as be- 

fore. Furthermore, he noted that, in the early 

stages, if the amount of bismuth introduced into 

the esophagus was small, no movement took 

place, but if the amount of bismuth was large, 

so that the walls of the esophagus were greatly 

distended, some of the bismuth was forced 

through the cardia, a small amount remaining 

however, which did not move. 

By this experiment he demonstrated first, that 

the esophageal wall has within itself an inherent 

tonicity, and secondly, that distention is an im- 

portant factor in exciting of the 

esophagus. 

activity 

These experiments of vagus section were re- 

peated on the stomach, small intestine, and later 

en the colon. In each ease the severing of the 

nerve supply was followed by temporary paraly- 

sis with resumption later on of normal function, 

independent of the central nervous system. 

Severing of the sympathetie nerve supply to the 

gastro-intestinal tract did not alter tonus or 

cause temporary paralysis. Apparently the 

vagus increases tonus and the sympathetic re- 

laxes tonus, and the balance between these two 

keeps up a proper state of tonus in the gastro- 

intestinal tract. 

If, instead of cutting the vagus, it was stimu- 

lated, an inerease of tonus was noted. Just 

when this tonus acts normally, without stimula- 

tion, is hard to say, but since increase of tonus 

causes peristalsis to appear and cutting the vagi 

before food is eaten causes no peristalsis, there 

must be a setting of tonus along with psychie 

secretion (as shown by Pavlov’) with the sight, 

smell and the eating of food. ‘‘After diges- 

tion is well started the vagi can be cut without 

altering either the nature of peristalsis or rate 

of gastric emptying.”’ 

state maintains itself. 

In some way the tonic 

In another series of experiments on dogs the 

abdomen was opened under warm normal saline 

and a soft mushy mass injected into the empty 

stomach. At these operations the stomach was 

not always found to be in the same condition. 
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Sometimes it was large, atonie and flabby and 

seemed to give way before the injected mass 

without any reaction whatever. At other times 

the stomach was small and contracted, and, as 

soon as the soft mass was injected, began to act 

on it with peristaltic contractions, 

Here again we see the importance of tonus in 

its relation to motility, and by tonus Cannon 

means that the muscle is shortened and resilient. 

Observing the progress of food through the 

colon, he noted the presence of a pulsating con- 

striction ring near the ileocecal valve. This had 

been referred to by previous writers, but, ac- 

cording to Cannon, its importance had not been 

realized. He noted that with each pulsation of 

this constriction ring a wave passed down the 

canal. 

Furthermore, he observed that if, while these 

waves were runnng along the canal, the liquid 

contents were almost entirely withdrawn, tnese 

waves ceased, but reappeared as soon as the fluid 

was reintroduced into the canal in sufficient 

amount to cause distention. Again we see the 

importance of distention as a factor in gastro- 

intestinal motility. If the stretching be too 

great peristalsis is just as promptly stopped as 

if the stretching be insufficient. 

In further analyzing this pulsating ring we 

go back to the well known principle of physiolo- 

gists that a muscle stimulated and responding 

by contraction is refractory to further stimuli 

during all the stage of contraction and during 

the first part of the stage of relaxation. It is 

only during the latter part of the stage of re- 

laxation that it is again susceptible to stimula- 

tion. Consequently, if we have a constriction 

ring and the right degree of stretching as a 

source of stimuli, then as long as this stretching 

lasts we are going to have pulsations of this cou- 

striction ring and, from the above explanation, 

it must act rhythmically because the ring is not 

open to stimuli during its refractory period. 

Consequently we have added the explanation of 

the third factor in gastro-intestinal motility, 

namely, rhythmicity. 

We have then three factors necessary for nor- 

mal gastro-intestinal motility—tonicity of the 

wall, the necessary degree of stretching of this 

tonie wall, and the rhythmic contractions due 

to this stretching. 

In further studies Cannon found that this 
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pulsating tonic ring could be made to appear 

anywhere in the colon by pinching the wall cr 

by applying a weak solution of barium (which 

raises muscle tonus). This ring would send 

downward running waves and if, at the end of 

these waves, the colon was again stimulated by 

pinching, reverse waves could be started which 

blocked the oncoming waves. If the colon were 

stimulated in the middle, waves might be seen 

running in either direction. 

Factors Varying Tonus.—Putting of food into 

the stomach raises its tonus above that of the 

intestine and peristaltic waves start carrying the 

food towards the pylorus, but if the entire tract 

be watched for a number of hours under the 

fluoroscope, it will be noted that while the stom- 

ach may empty to a certain point quite rapidly, 

there comes a period when the food will lie for 

some time without moving. This may be ex- 

plained on the ground that food in the stomach 

has raised its tone above that of the intestine. 

When a certain amount of food has entered the 

intestine the tone of the intestine is likewise ele- 

vated and may be equal to that of the stomach. 

consequently no movement can take place until 

either more food is put into the stomach or 

movement takes place lower down in the intes- 

tinal eanal. 

We must regard the entire gastro-intestinal 

tract as a unit and realize that, though sepa- 

rated by many feet of small intestine, the stom- 

ach and cecum are in reality very close together 

through their nerve supply and that what goes 

on in one part is reflected by the other. 

‘*Roith® describes two cases in which rectal 

injections brought about movements in the up- 

per colon although the bowel in between had 

been completely severed.’’ 

Alvarez’ noted on graphie records ripples 

running from pylorus to cecum in a few seconds. 

Roentgenologists have observed that putting 

food into the stomach sometimes causes material 

to pass through the ileo-cecal valve or rush 

through the colon. 

Some individuals experience a desire to go to 

stool immediately after meals. One of my cases 

had to go to stool immediately if he ate straw- 

berry jam with his meal. 

The character of the food taken likewise has 

its effect on tonus. Patients who have vomited 

liquids repeatedly, may cease to vomit if given 
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solid food. This is often true in post-operative 

cases where, as will be shown later, the trauma 

of the operation may have elevated intestinal 

tone. Apparently the solid food raises gastric 

tone sufficiently to overcome the reverse peri- 

stalsis and set the current running downward 

again. 

Pleasurable psychic stimuli likewise have*a 

tonus-raising power. This is seen in the activity 

of the stomach of a hungry dog on the taking 

of food, while Hiaudik and Steiler’ noted slow 

vastrie emptying when food is taken without ap- 

petite. 
Effect of Irritating Lesions—Any irritating 

lesion in any part of the intestinal tract will 

raise the tonus of that portion above the normal, 

will retard the current coming towards it, and 

hasten the current going from it. If thére is any 

lesion in the region of the ileo-cecal valve, such 

as chronic appendicitis or adhesions, it will 

raise the tonus of this portion of the gut above 

normal and prevent the normal progress of the 

food through the small intestine, raising the 

tonus backward all along the line and bringing 

about a slow gastric emptying referred to 

above. 

Smithies’ says ‘‘of 482 cases of gastric stasis 

due to ascending influences only 21 showed re- 

tention after removal of appendices or restora- 

tion of natural conditions in the bile tract’’. 

Aaron” in fluoroseoping a case of chronic ap- 

pendicitis noted that pressure over McBurney’s 

point caused epigastric pain and pylorospasm. 

These clinical observations were substantiated 

by experiments of Hedbloom and Cannon”. 

They irritated the cecums of cats with croton oil 

and found that on the following day the ani- 

mal’s stomach emptied very slowly in spite of 

active gastric peristalsis, and that there was 

great slowing of the current in the small intes- 

tine as well. 

In the above experiment, apparently the local 

raising of tonus in the gut wall, following in- 

jury, has a protective effect on the injured gut 

in not allowing material to come near it. Can- 

non and Murphy” noted that directly after high 

intestinal section and suture, while gastric peris- 

talsis was not interfered with, the pylorus re- 

mained tightly closed for almost 6 hours after 

recovery from anesthesia and did not permit 

food to pass into the injured gut. He comments 

on the coincidence between this period of delay 

and the time required for the primary healing 

of the intestinal wounds. Undoubtedly some of 

the socalled post-operative ileus may be due to 

trauma of the gut during operation and is Nat- 

ure’s way of protecting the canal until the acute 

results of injury have subsided. 

In some individuals frequent feedings do not 

work well because, in spite of the increased 

tonus due to the repeated putting of food into 

the stomach, the tone of the colon is so high that 

the food does not move along and consequently 

the stomach does not empty properly. These 

people will often regurgitate food or vomit 

from these frequent feedings. If, however, in 

these cases the current through the colon can be 

speeded they will take care of the increased 

number of feedings with great benefit. This is 

more likely to oceur where something has raised 

the tonus of the colon, such as adhesions around 

the cecum and lesions around the rectum and 

anus. 

Roentgenologists frequently attest the fact 

that any irritating lesion in the region of the 

pylorus will speed the current through the en- 

tire canal; some of them going so far as to say 

that the presence of the head of the bismuth 

column in the descending colon within six hours 

is pathognomonic of a lesion in the region of the 

duodenum such as chronic gall bladder, peri- 

cholecystitic adhesions, or pancreatic disease. 

So much for irritating lesions and food in the 

upper portion of the tract. We have seen how 

the putting of food into the stomach raises its 

tonus above that of the intestine. We may like- 

wise see how the putting of food into the rectum 

will raise its tonus above normal. This has 

been frequently observed in attempts at rectal 

feeding. The tonus of the descending colon may 

be so elevated above normal that reverse peris- 

taltic waves may be started and cramps, nausea 

and even vomiting ensue. 

Rolliston and Jex-Blake” out of 96 cases col- 

lected from the literature of gastric ulcer fed 

by rectum alone found that nausea, colic or vom- 

iting occurred in 26 (about 25 per cent) and in 

most of these 26 cases even colonic flushing 

caused nausea. 

Of irritating lesions in the region of the reec- 

tum, hemorrhoids and fissures are the most com- 

mon. These elevate the tonus of the deseending 
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colon so that the feces are held back out of the 

ampulla of the rectum and even gas does not 

easily pass out through the rectum but. accumu- 

lates at the splenic flexure. Alvarez says ‘‘this 

is so constant a finding that I have come to re- 

gard a large tympanitic Traube’s space as al- 

most diagnostic of hemorrhoids.”’ 

Case“ of Battle Creek believes he has demon- 

strated roentgenologically that adhesions of the 

pelvic colon, where it crosses the left psoas and 

dips into the true pelvis, are a source of chronic 

constipation in many women because they pre- 

vent the ampulla of the rectum from filling nor- 

mally and thus the rectal stimulus for stool is 

absent. I believe that both factors, namely, ad- 

hesions of the pelvic colon and irritating lesions 

around the rectum, may be responsible for con- 

stipation in many individuals. 

Soper” speaks about the relief of constipation 

in a large proportion of his patients from the 

use of local applications to the rectum and sig- 

moid through the proctoscope of a saturated so- 

lution of magnesium sulphate which relaxes 

muscular spasm. 

There is still a condition which has not been 

adquately understood, commonly known as 

spastic constipation, manifested symptomatic- 

ally by alternating attacks of constipation and 

diarrhoea, by frequent passage of narrow flat 

ribbon-like stools and occasional attacks of in- 

tense left-sided colic relieved shortly by the tak- 

ing of a slowly given, intensely hot enema or a 

hypodermic of morphine. In these cases the de- 

scending colon may be palpated as a narrow, 

finger-like cord in the left flank and flucroscopy 

reveals a small narrow descending colon and 

sometimes a transverse colon without the usual 

haustral segemental markings. This condition 

sometimes seems to follow great nervous strain, 

mental anxiety and the frequent taking of ir- 

ritating catharties to relieve chronic constipa- 

tion. 

Alvarez “ has shown so well how this latter 

condition may occur by his experimental studies 

on the purging of rabbits. These animals were 

given doses of the usual irritating catharties 

such as castor oil, jalep, magnesium sulphate, 

ete., proportional to their body weight, and their 

colons were removed at autopsy 21 hours later. 

In some eases the descending colon was found 

contracted to a hard white cord with a very nar- 
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row lumen; in other cases the colon was atonic 

and flabby, was filled with a watery fluid, and 

the mucosa inflamed and congested with 

small ecchymotic hemorrhages scattered 

throughout. Excised segments in Ringer’s solu- 

tion showed weak and irregular contractions 

and were less sensitive to drugs applied locally. 

CONCLUSIONS 

To recapitulate: To have an edequate under- 

standing of the mechanical factors concerned 

in digestion we must think of the gastro-intes- 

tinal tract as a unit from mouth to anus, real- 

izing that what goes on in one portion of the 

tract may be reflected in the activity of another 

portion quite remote from it; that the progress 

of food is conditioned on the state of muscular 

tonus of the walls of this tube; that, given a 

state of tonus, a requisite amount of distention 

is essential to bring out intestinal activity ; and 

that, given distention, rhythmical waves will 

ensue; that variations in the normal progress 

may occur, due to abnormal elevation of tonus 

through irritating lesions; and that the whole 

progress is dependent upon a balancing of forces 

between one portion of the tract and another; 

that the vagus nerves send tonic impulses to the 

entire tract as far as the middle portion of the 

colon, while fibres to the descending colon and 

rectum come from the 2nd to 4th sacral nerves, 

but that the tract has apparently an inherent ca- 

pacity within itself of maintaining tonus; that 

irritating lesions in the region of the rectum 

will raise the tonus of this portion above normal 

and slow a current coming towards it and even 

bring about nausea and vomiting; and that le- 

sions around the cecum act in a similar manner. 

‘‘Briefly, gastro-intestinal symptoms are mo- 

tor symptoms that arise when normal progress 

of food is disturbed, namely, speeding, slowing, 

stoppage and reversal.’ If one can once grasp 

these ideas of the alimentary canal, many of 

those obscure problems that have baffled expla- 

nation in the past will be made clear and treat 

ment directed along these lines will yield sur- 

prisingly satisfactory results. 
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DISCUSSION 

DR. GEORGE D. HEAD, Minneapolis: I appre- 
ciate very much being called upon to discuss this 
subject because it is a matter of importance. Dr. 
Hensel, in his analytical way, has gone to the root 
of the subject. I am quite sure it is a very good 
sign when we are willing to take up these matters 
relating to the functional side of digestion and dis- 
cuss them from the standpoint of the facts as they 
have been demonstrated by experimentation. 

I sometimes feel that in our desire to advance our 
knowledge so rapidly we forget the things that have 
already been taught and learned, and it is a good 
plan occasionally for the young men, as well as the 
men with gray hair, to go back over the work of 
previous observers, cull over the literature, and 
learn really what is known. 

Three names come to my mind as pioneer observ- 
ers or men who have contributed a great deal to the 
subject of the neuro-circulatory side and secretory 
side of the digestive apparatus. The first and fore- 
most of these, and one I am sorry Dr. Hensel did not 
mention, is our great American gastro-physiologist, 
Dr. Beaumont, who did his work in the first part of 
the nineteenth century, and whom none of us should 
ever forget, because I believe he has contributed 
more to our actual knowledge concerning gastric di- 
gestion than any one of the observers and experi- 
menters who has succeeded him, 

The second man to whom we are greatly indebted 
is the Russian observer and experimenter, Pavlov, 
who has contributed much in his experimental work 
upon dogs by the production of an artificial acces- 
sory stomach. He has been able to study the secre- 
tory activity, the absorptive power, and the move- 
ments of the gastric wall in these so-called accessory 
stomachs. 

And the third man to whom we are indebted and 
the one whose work Dr, Hensel has mentioned most 
frequently is Dr. Cannon, of Boston. 

I want to say a word or two about Beaumont’s 
cbservations. You will recall, if you have read the 
life of Beaumont, his observations upon his patient 
St. Martin, who sustained a gunshot wound of the 
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lower chest and abdomen, which produced a hole in 
the stomach high enough so that, when it healed, 
a trap door was formed over the opening in the 
stomach wall. By pushing down this little door or 
portion of tissue that grew over the opening in the 
stomach, Beaumont was able to study St. Martin’s 
digestion. The observations were not made upon a 
dog or other animal, or upon a sick person, but upon 
a strong, healthy man. Beaumont observed a lot of 
things, and I happen to have at home the little brown 
book in which Beaumont first reported his observa- 
tions, a few copies of which are still in existence. I 
take down that book frequently and read over and 
over again his observations. If you can get hold of 
it, I think you should read it from cover to cover. 

Beaumont observed that if St. Martin was ill with 
any infectious disease, like a severe cold or tonsilitis, 
and was fed with the usual foods, the meal ingested 
would lie for hours practically unaltered in the 
stomach, much as if St. Martin had swallowed a 
stone. Instead of the normal pink appearance of the 
mucous membrane with the elevated red papillae 
projecting above the surface of the stomach wall, 
which was usually seen following the taking in of a 
meal by St. Martin, the mucous membrane, when he 
was sick, took on a dark, angry looking appearance, 
and was covered with a grumous, mucoid material. 
If St. Martin became angry—and he frequently did 
whenever Dr. Beaumont would ask him to perform 
some service for him, since St. Martin lived with 
Beaumont for years, during which time these obser- 
vations were made—the food would lie for hours 
sometimes in an undigested or partially undigested 
state, and did not pass on into the duodenum until 
such time as St. Martin had recovered his normal 
state. These observations, and many others made by 
Beaumont, illustrate what Dr. Hensel has pointed 
cut with relation to the facts controlling the secre- 
tory activities of the stomach and of the intestinal 
tract, 

The facts relating to the control of the secretory 
activities of the stomach remain yet to be deter- 
mined, whether these disturbances of secretion de 
pend upon altered states of the internal secretions or 
glands outside of the stomach, or whether it is a 
question of vasomotor control of the circulatory sup- 
ply in the stomach wall, or of the secretory glands 
in the stomach itself remains still to be determined. 
I do not think anyone knows, but the practical point 
is that there is a very large and important factor 
entering into the act digestion in all of us, which 
we do not understand, which we call nervous con- 
trol, but which plays'a very important role. It lies 
at the basis of fully one-half of the gastrointestinal 
disturbances which we as physicians are called upon 
to treat. 

DR. HUGH S. WILLSON, Minneapolis: There are 
two points I would like to bring out in regard to 
gastrointestinal motility. 

The first is the relation of motility to gastric 
acidity and the probable acid control of the pylorus. 
With high acids the emptying time of the stomach 
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is slower and the head of barium column in any 
given time will be less advanced than in cases with 
low acids or achylias. This has been so obvious that 
oftentimes a fair estimate of gastric acidity can be 
made by observing the position of the head of the 
barium column in six hours. 

The second point is in relation to colonic motility. 
After several years of constant observation of the 
barium meal in the colon I have never seen any but 
mass movement and that is comparatively rarely 
seen. We are always able to tell when a mass move- 
ment is about to take place by observing a mass of 
barium which has separated and in which all of the 
Haustral markings are wiped out leaving a banana 
shaped body. Within a few moments this mass will 
take on a rather rapid movement, traveling any- 
where from a few inches to two or three feet. If 
no further movement is to take place for the time 
being the Haustral markings will then disappear. 

DR. GEORGE EUSTERMAN, Rochester: Natu- 
rally we are watching to see if the physiologist can- 
not help us in the elucidation of some of these prob- 
lems. In the first place, I think the physiologist has 
been too prone to work out his problems by follow- 
ing his own conception of what they should be; that 
the clinician has not been consulted enough is usual- 
ly shown by the fact that Cannon says gastroenteros- 
tomy is an imperfect operation, and that pyloro- 
plasty is more perfect. In our experience the oppo- 
site is true. Based on the treatment of sick human 
beings, we must remember, at all times, that treat- 
ing animals and sick human beings are different 
propositions. 

The second observation concerns the pain of ulcer. 
The physiologist maintains that in ulcer the pain 
is intermittent. We know the pain of ulcer is in- 
variably a continuous pain, and perhaps on that ac- 
count some of these conclusions may be questioned. 

With reference to achylia, a patient may have 
gastric disturbances without local symptoms unless 
motility is disturbed. By peristalsis we undersand 
a rhythmic contraction of the stomach wall around 
its contents. 

Dr. Head brought out an important point, namely, 
that the practical factors should not be overlooked 
in some of these motor functions. In connection 
with peristalsis we have factors that are both me- 
chanical and psychic. On the basis of new investi- 
gations, it seems to me, the mechanism of peristalsis 
is not repeated in the stomach wall but in the 
duodenum and depends on the location of the caps. 
By tonus we now understand the ability of the 
stomach wall to contract around its contents at all 
times, 

In connection with the observations of Dr. Can 
non, Dr. Carman tells me that shortening of the di- 
ameter which Cannon has seen in the experimental 
animal does not obtain in the sick human being. 
He speaks of the dog’s stomach as being elevated 
and the long axis of the stomach contracts. That 
is not true in the human patient. 

CHAS. N. HENSEL, St. Paul: (Closing the dis- 
cussion): Realinzing that this factor of gastro-intes- 
tinal motility is not stressed enough in the literature 
and believing in its value as an aid to diagnosis. I 
brought the matter to your attention today. There 
is so much to be said on this subject that I can only 
give you a bird’s-eye view of it. 

As Dr. Head has said, Beaumont was indeed the 
pioneer along with Pavolv, but their work was 
necessarily limited chiefly to the chemical side of 
digestion for this was about all they could observe 
through fistulae. Cannon, on the other hand, using 
the X-ray, had the advantage of studying the entire 
gastro-intestinal tract at one time, thus proving that 
the digestive tube acts as a unit—a fact that seems 
to have been but little appreciated. Cannon’s work 
was not by any means confined to animals, the find- 
ings on animals being verified on man as well. Al- 
varez, in San Francisco, for the past half decade 
has been satisfactorily applying these ideas in a 
large clinical practice, but the profession generally 
still seem loath to put into daily use these ideas. 
The research laboratory has given us much valu- 
able information but we have not had the wit to 
use it. 
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. EDITORIAL 

VIENNA PHYSICIANS 

Poor Vienna. Reports from all sources give 

a picture too awful to comprehend, of the mis- 

ery in the once gay and lighthearted city. 

Must we actually go there and see with our 

own eyes to be moved to help our fellow phy- 

sicians there? 

It seems to some almost like a providential 

retribution that Vienna should be forced to pay 

such a penalty, following a war that the Aus- 

trian government was so instrumental in fore- 

ing upon the world. Shall we, however, let our 

fellow physicians and their families starve ? 

American physicians and American medicine 

have peculiarly benefited by an intimate con- 

tact with the profession in Vienna. It has been 

estimated that some two hundred Minnesota 

physicians have personally studied in Vienna. 

How many who have means to spare, have 

lifted their little finger to help the starving 

members of their own profession ? 

Spasmodie attempts have been made in iso- 

lated cities in the United States for Vienna re- 

lief. A local committee in Chicago has raised 

a considerable amount since the Armistice (we 

are still at war, which automatically prevents 

Austrian immigration) and as contributions in- 

cluded those from without the profession, re- 

lief was extended outside the profession in 
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Vienna. An ‘‘American Relief Committee for 

Sufferers in Austria’’ has been established with 

headquarters at 261 Madison Avenue, New 

York City. Frederick C. Penfield, former 

American ambassador to Austria, is the honor- 

ary chairman. 

A special fund for the aid of Vienna phy- 

sicians alone has been created by this commit- 

tee. If you possibly can, send a check to the 

treasurer of this committee, Alvin W. Krech, 

President Equitable Trust Company, 37 Wall 

Street, New York City. 

DR. GEORGE MILLER STERNBERG 

The name of Dr. Sternberg will ever be asso- 

ciated with that of Dr. Gorgas as the activities 

of these two most unusual men were strikingly 

similar. They were leaders in the same period 

of medical history—a period made remarkable 

by the discovery of the role played by micro- 

organisms in respect to disease and particularly 

epidemiology. 

Dr. Sternberg entered the army in 1861 and 

served with the Union forces through the 

Civil War, in various Indian campaigns and as 

surgeon general from 1893 to 1902, which 

period included the Spanish-American War. 

He proved throughout his career to be any- 

thing but a narrow army doctor. Interested 

from the start in bacteriology and disinfection 

it was he that discovered the pneumococcus 

and first demonstrated in this country the 

organisms of malaria, cholera and tuberculosis. 

His interest in yellow fever began at Gov- 

ernor’s Island, New York, and he fought many 

epidemics of the disease in our sea-board cities 

and unquestionably saved the country untold 

losses from the disease. He at one time con- 

tracted the disease himself. He was a member 

of the first Havana yellow fever commission 

and studied the disease extensively in Cuba, 

Mexico and Brazil. 

In 1900, when surgeon general, he appointed 

the Yellow Fever Board which, under Dr. 

Walter Reed, conducted the experiments that 

so conclusively proved the mosquito to be the 

earrier of the yellow fever organism. It was 

he who founded the Army Medical School, 

organized the Army Nurse Corps and the 

Dental Corps, and established many military 
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hospitals including the tuberculosis hospital at 

Ft. Bayard. 

In his later years he devoted himself to social 

service work and the city of Washington has 

benefited much in the improvement of living 

conditions and in the tuberculosis situation as 

a result of his activities. 

Dr. Sternberg was one of the great medical 

men of the country and owed much in the way 

of assistance and encouragement to his wife. 

She has recorded his activities in book form 

which will serve as an accourate account of the 

eareer of one of America’s foremost medical 

men. 

THE BABCOCK AMENDMENT 

The State. Constitutional Amendment No. 1, 

introduced by Mr. Babcock, will be voted upon 

November 2nd. The salient features of the 

amendment are given for the benefit of the phy- 

sicians of the State. 

The primary feature of the new law is, that 

ordinary taxation is not to be increased but 

automobile owners are to pay on an average 

eighteen dollars per car per year, which tax 

will finance a most complete system of main 

highways throughout the state. This tax will 

vary according to the horse power and value of 

the machine and will go into a sinking fund 

which will be used to pay the interest on bonds 

and in time the bonds themselves. The amend- 

ment merely authorized the legislature to issue 

the necessary bonds not in excess of $10,000,- 

000 a year nor to total more than $75,000,000. 

At present this tax of eighteen dollars per ve- 

hicle will raise some $5,000,000 and make a 

hitherto unavailable Federal Aid Allotment of 

$2,840,000 possible. If the number of machines 

in the state increase in the next few years at 

the rate they have in the past two, the mark of 

$10,000,000 will soon be met yearly. 

The money raised from this source is to be 

used for the Trunk Highway System. If the 

amendment is adopted county appropriations 

now turned into the state will be used locally 

by each county. 

The scheme is a good one. While the indi- 

vidual auto tax may seem large, eighteen dol- 

lars is a small item in the expense of operating 

a machine as most of us know. The eighteen 

dollars and more will be saved on wear and 

SOCIETY MEETINGS 

tear if any considerable country driving is 

done. 

The value of good roads was recognized by 

the Romans. The good roads of France prob- 

ably saved Paris in the late war. Good roads 

today are more essential than ever on account 

of the motor car. Good roads reduce the dis- 

-advantage incident to distance. 

In the physician’s sphere of activity, good 

roads are of primary importance. The county 

physician knows how short-lived his car is, 

simply on account of bad roads. They delay 

him at times when speed is a life saving propo- 

sition. 

When it comes to medical meetings we have 

experienced the delays caused by the poor 

roads throughout the State. Those of us who 

have spent a vacation touring know how in- 

ferior our roads are to our sister state, Wiscon- 

sin. 

Let us vote for the Babeock Amendment No- 

vember 2nd. 

REPORTS AND ANNOUNCE- 

MENTS OF SOCIETIES 

RED RIVER VALLEY MEDICAL SOCIETY 

The Red River Valley Medical Society held its mid- 
summer meeting at Warren, Minnesota July 12, 1920. 

The meeting was in point of attendance one of the 
largest in the history of the society. 

The program consisted of clinics at the Warren 
Hospital and the following excellent papers: 

1. Some Obscure Bone Lesions—Dr. Emil Geist, 
Minneapolis, Minn. 

2. Observations on Extra-uterine Pregnancy—Dr. 
Theodor Bratrud, Warren, Minn. 

3. Health Survey of Marshall County—Miss Eliza- 
beth Hanson, R. N., County Nurse, Warren, Minn. 

4. Differential Diagnosis of Pulmonary Tubercu- 
losis—Dr. M, George Milan, Thief River Falls, Minn. 

Special entertainment was provided for the visiting 
ladies. 

SOUTHERN MINNESOTA MEDICAL ASSOCIATION 

The annual meeting of the Southern Minnesota 
Medical Association will convene at Mankato, Minn- 
esota, November 29th and 30th, 1920. The following 
are members of the Program Committee: Dr. A. F. 
Schmitt, Chairman, Mankato; Dr. H. W. Meyerding, 
Rochester, and Dr. E. M. Hammes, St. Paul. 

ST. PAUL CLINIC WEEK 

St. Paul has decided to hold a Clinic Week from 
Jan. 10th to 15th, ine., 1921. Nine large hospitals will 
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be available for clinics. and two scientific and one 
social meeting will make up the evening programs. 
Details and tentative program will be given in our 
next issue. Dr. F. J. Plondke, Lowry Bldg., St. Paul 
is Chairman of the Committee on Arrangements. 

OBITUARY 

DR. HOWARD LANKESTER 

Dr. Howard Lankester for twenty-five years one 
of the best known physicians in St. Paul died July 
30th at Columbia Hospital, Milwaukee. He was 
within a few months of being 75 years old. He was 
born in England and came to America in 1887. He 
began the practice of medicine in Grand Forks, 
N. D. About 25 years ago he settled in St. Paul. He 
served as City Health Commissioner from 1910 to 
1914. In October, 1918, when the influenza was at 
its height, Dr. Lankester, although 72 years of age, 
volunteered his services to the government. In 1919 
he retired and went to Louisville, Ky., to live with 
his son. He was on his way to visit his daughter in 
Milwaukee when he became seriously ill. His widow, 
two sons and one daughter survive him. 

DR. VAN WILCOX 

Dr, Van Wilcox died at the age of 48 years at his 
home in Minneapolis, July 20, 1920. He is the son 
of the late Dr. M. R. Wilcox of Henderson, Minn. Dr. 
Van Wilcox after graduating from the University 
practiced out west, returning to Minneapolis about 
fifteen years ago. He is survived by his widow, one 
son, and a brother, Dr. M. Russell Wilcox of Minne- 
apolis. 

DR. J. C. FITCH 

Dr. J. C, Fitch, for more than fifty years a prac- 
ticing physician of Hastings, died at his home on 
July 23, 1920. He was born in Fitchville, Ohio, in 
1841. He was a graduate of the Rush Medical College 
and was a veteran of the Civil War. He was married 
to’ Miss Frances Smith in Sharon, IIl., in 1867. He 
is survived by his widow and one daughter. 

DR. BURTON J, MERRILL 

The sudden death on July sixteenth of Dr. Burton 
J. Merrill of Stillwater, came as a shock to his many 
friends in the Northwest, notwithstanding the fact 
that he had been afflicted for several years with heart 
trouble. 

Dr. Merrill was born in 1856 in Palmyra, Iowa and 
was a son of Philo and Sophira (Woodward) Merrill. 
He was educated in the public schools of Grinnell, 
Iowa and graduated from Grinnell College in 1875. 
He received his M. D. at the Bellevue Hospital Medi- 
cal College, N. Y. in 1881 and moved to Hudson, Wis- 

consin. In 1882 he was married to Cornelia A. Mer- 
rill and moved the same year to Stillwater. 

In early days Dr. Merrill was Professor of Thera- 
putics and Materia Medica of the St. Paul Medical 
College and served as County Physician and Coroner 
of Washington County and also at one time as City 
Health Commissioner. He was also for a number . 
of years Physician and Surgeon of the Minnesota 
State Prison. 

NEW AND NON-OFFICIAL 

REMEDIES 

During August the following articles have been 
accepted by the Council on Pharmacy and Chemistry 
for inclusion in New and Non-official Remedies: 

Armour & Co.: 
Corpus Luteum Tablets—Armour 5 grains. 

Diarsenol Co.: 
Sodium Diarsenol. 
Sodium Diarsenol 0.15 Gm. Ampules. 
Sodium Diarsenol 0.3 Gm. Ampules. 
Sodium Diarsenol 0.45 Gm. Ampules. 
Sodium Diarsenol 0.6 Gm. Ampules. 
Sodium Diarsenol 0.75 Gm. Ampules. 
Sodium Diarsenol 0.9 Gm. Ampules. 

Sterile Solution of Lutein-H. W. D.—Each cubic 
centimeter contains the water-soluble extract of 0.2 
Gm. lutein-H. W. D., freed of protein in physiological 
solution of sodium chloride. (for a discussion of the 
actions and uses of ovary preparations, see New and 
Non-official Remedies, 1920, p. 201.) The solution is 
supplied in the form of Ampules Sterile Solution of 
Lutein-H. W. D., containing 1 Cc. Hynson, Westcott 
& Dunning, Baltimore. 

Ovarian Residue-H, W. D.—The residue from the 
fresh ovary of the hog, after the ablation of the 
corpus luteum. Ovarian Residue is used for the same 
conditions as the entire ovarian substance, but is 
claimed to have the advantage of being somewhat 
more stable. Ovarian Residue-H. W. D. is supplied 
in the form of 5 grain tablets only. Hynson, West- 
cott & Dunning, Baltimore (Jour. A. M. A., Aug. 7, 
1920, p. 378). 

Benzyl Benzoate-Seydel.—A brand of benzyl ben- 
zoate complying with the tests and standards of New 
and Non-official Remedies, For a discussion of the 
actions, uses and dosage of benzyl benzoate, see 
New and Non-official Remedies, 1920, p. 48. Seydel 
Manufacturing Company, Jersey City, N. J. 

Tablets Anterior Pituitary—Armour 5 grains.— 
Each tablet contains 5 grains of desiccated pituitary 
substance (anterior lobe) Armour (See New and Non- 
official Remedies, 1920, p. 207). Armour & Co., 
Chicago. 

Tablets Ovarian Substance—Armour 5 grains.— 
Each tablet contains 5 grains of Ovarian substance— 
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Armour (See New and Non-official Remedies, 1920, 
p. 202). Armour & Co., Chicago. 

Riodine.—A 66 per cent solution in oil of an iodine 
addition (see Iodine Compounds for Internal Use, 
New and Non-official Remedies, 1920, p. 143). Rio- 
dine is supplied only in the form of Riodine Cap- 
sules 0.2 Gm. E. Fougera & Co. Inc., New York 
(Jour. A. M. A., Aug. 14, 1920, p. 477). 

PROPAGANDA FOR REFORM 

Internal and External Antisepsis.— Despite the 
numerous efforts to demonstrate the efficacy of this 
or that chemical agent or drug as a gastro-intestinal 
antiseptic, the outcome has been that the supposed 
benefits were due to catharsis in most instances 
rather than to any real effect upon the bacteria in 
situ. Similarly, J. F. Norton, in an investigation made 
for the Council on Pharmacy and Chemistry, has 
shown that the value of “antiseptic” and “germicidal” 
soap depends on the soap and not on the antiseptic 
or germicide contained in them. In fact, ordinary 
toilet soap and the green soap used by surgeons was 
more efficient, evidently because the added antisep- 
tics and germicides interfered with the lathering 
qualities of the soap (Jour. A. M. A., Aug. 14, 1920, 
p. 478). 

Quinin and Urea Hydrochlorid for Local Anesthesia. 
—Quinin is a protoplasmic poison, and _ tissue 
necrosis may be caused by strong solutions of quinin 
salts. That this deleterious reaction actually does 
occur and has mitigated against the general use of 
quinin and urea hydrochlorid is confirmed by the re- 
port of the Committee of the A. M. A. on the Ad- 
vantages and Disadvantages of Local Anesthesia in 
Nose and Throat Work. The committee reported that 
the only local anesthetic that produces edema and 
sloughing is quinin and urea hydrochlorid. The 
committee found that, as this local anesthetic has 
been abandoned in other fields of medicine, so it 
has been discarded for use in nose and throat opera- 
tions. Two physicians who had published articles 
extolling the value of quinin and urea hydrochlorid 
in nose and throat operations now state that they 
have discontinued its use, though they had not pub- 
lished this unfavorable conclusion (Jour. A. M. A., 
Aug. 21, 1920, p. 559). 

Value of Schick Test.—The Schick test, which can 
readily be applied to a large number of persons, 
makes it possible to differentiate those immune from 
those susceptible to diphtheria. It also facilitates the 
attempt to increase the number of the immune by 
suitable prophylactic toxin-antitoxin injections. By 
the use of the Schick test and toxin-antitoxin injec- 
tions, institutions have been kept free from cases of 
diphtheria for years (Jour. A. M. A., Aug. 21, 1920, 
p. 545). 

Silver Salvarsan.—According to a report of the 
Medical Research Committee of Great Britain, silver 
salvarsan is apparently a molecular combination of 
arsphenamine and silver in some form. The sub- 

INTEREST 

stance is on trial, and its promiscuous use at this 
time would be ill advised. In the United States no 
license for the sale of silver salvarsan has been 
granted by the Treasury Department and hence it 
may not be sold in interstate commerce (Jour. A. 
M. A., Aug. 28, 1920, p. 626). 

lodex and Liquid lodex.—The A. M. A. Chemical 
Laboratory examined Iodex in 1915 and found that 
it contained only traces of free iodin, though claimed 
to contain “5 per cent therapeutically free iodin”. 
Even the total quantity of iodin was shown to be 
only about one half of the 5 per cent claimed to be 
present as free iodin. 

OF GENERAL INTEREST 

Dr. B. Sorose of Minneapolis will locate at Moor- 
head. 

Dr. H, A. Miller of Minneapolis has moved to 
Waseca. 

Dr. Bernt Odegaard of Minneapolis will locate in 
Albert Lea. 

Dr. C. H. Clark formerly of Duluth has located 
at Greenbush. 

Dr. A. Sommerfeldt of Greenbush has gone back 
to Norway to live. 

Dr. R. M. Evans of Rochester has gone to Brazil 
where he will practice. 

Dr. J. G. Havens formerly of Cloquet and Owatonna 
has joined the Austin Clinic. 

Dr. R. I. Stewart of Minneapolis has taken over 
Dr. O. S. Levin’s practice at Wendell. 

Dr. A. F. Branton of Willmar, and Miss Helen 
Tompkins of Mankato were married on Aug. 3rd. 

Dr. H. A. Fasbender will locate in Hastings. He 
graduated from the University of Minnesota in 1919. 

Dr. John H. Dorsey of Glencoe has gone to his old 
home at Grantsville, Maryland, where he will prac- 
tice. 

Dr. O. W. Scholpp has returned to Hutchinson 
from Chicago where he has been taking post graduate 
surgical work. ° 

Dr. F. M. Dryden of Hallock has just returned from 
the east where he took a post graduate course in 
diseases of the eye, ear, nose and throat, 

The physicians of Redwood and Brown counties 
have formed a medical society to be known as the 
Redwood-Brown County Medical Society. 

Dr. G. A. C. Cutts has become associated with Dr. 
W. E. Chapman of Litchfield. Dr, Cutts was formerly 
located at Grove City and has spent the last year in 
California. 

Drs. E, J. Huenekens, Max Seham and C. R. Moriari- 
ty announce that they will hereafter be associated 
in the practice of diseases of children at 538 LaSalle 
Bldg., Minneapolis. 
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Dr. H. W. Hill, formerly with the Minnesota Public 
Health Association, is now Director of the Institute 
of Public Health, Western University, Toronto, 
Ontario, Canada. 

Dr. Hal Downey, Professor of Animal Biology in 
the Medical School of the University of Minnesota, 
has been engaged for a month in research work at 
the Mayo Clinic. 

Dr. E. P. Lyon, Professor of Physiology in the Uni- 
versity of Minnesota, will deliver a Mayo Foundation 
Lecture on “Physiologic effects of humidity,’ Sep- 
tember 29 at the Mayo Clinic. 

Dr. Iver F. Selleseth has resumed civil practice and 
announces the opening of his offices at 820 Donald- 
son Bldg., Minneapolis. He will limit his practice 
to orthopedic surgery. 

A group of some twenty physicians of St. Paul 
have instituted plans for practicing their profession 
as a group. They will form the staff of the new 
Miller Memorial Hospital in St. Paul and will office 
in the Lowry Building. 

Dr. F. W. Gaarde, formerly a member of the staff 
of Rush Medical School, has joined the medical staff 
of the Mayo Clinic as First Assistant in the Section 
on Diseases of the Thorax. 

The Osler Society for the study of Medical History 
has been organized by a group of twelve men in the 
Mayo Foundation. Dr. W. C. MacCarty, Associate 
Professor of Pathology, has been chosen president. 

Dr. Udo J. Wile, Professor of Dermatology and 
Syphilology in the Medical School of the University 
of Michigan, lectured last month at the Mayo Clinic 
on “A study of the spinal fluid in 1869 cases of 
syphilis at all stages.” 

Dr. Leonard G. Rowntree, Professor of Medicine in 
the Medical School of the University of Minnesota, 
and Dr. Reginald Fitz, associate in medicine of the 
Massachusetts General Hospital, have joined the staff 
of the Mayo Foundation and the Mayo Clinic at 
Rochester, Minn. Drs. Rowntree and Fitz will be as- 
sociated in the further development of research in 
internal medicine and in the hospital care of medicial 
cases in the Mayo Clinic. 

The Graduate School of the University of Minne- 
sota will offer a nine months’ preliminary course of 
graduate work in ophthalmology and otolaryngology. 
The course will consist chiefly of advanced work in 
the science departments, giving fundamental] train- 
ing essential to this specialty. The course is not 
intended to prepare students to enter private prac- 
tice, but is designed to serve as a basis for further 
thorough clinical training. Such training may be 
obtained by service as resident in a special hospital, 
or by acting as assistant-in a clinic of recognized 
standing, or by service in a fellowship under the 
University of Minnesota Graduate School plan. The 
course will begin September 29. Requests for in- 
formation should be addressed to the Dean of the 
Graduate School, University of Minnesota. 

PROGRESS 

Abstracts to be submitted to Section Supervisors. 

MEDICINE 

SUPERVISORS: 

F. J. HIRSCHBOECK, 
FIDELITY BLDG., DULUTH. 

THOMAS A. PEPPARD 
LA SALLE BLDG., MINNEAPOLIS 

INFLUENZA IN THE TUBERCULOUS: Morris 
Fishberg & Ernst Boas, (Amer. Jour. of Med. Sc., 
Aug., 1920). Fishberg has constantly since the war 
upheld his »elief that the relationship between in- 
fluenza and tuberculosis is merely incidental, and 
that influenza as a precursor or an activator is a 
nearly negligible element. With his experience at 
the Montefiore hospital, during the recent epidemic 
in January and February of 1920, he had a morbidity 
of 28 cases of influenza in 127 tuberculous patients, 
the proportion being about the same as in non- 
tuberculous individuals exposed to infection. From 
his experience also he shows that the stage of tuber- 
culosis has no influence on the liability of the patient 
to contract influenza. Of the 28 patients, however, 
who contracted the disease, 9 died, and 22 developed 
bronchopneumonia, an incidence of bronchopneumon- 
ic development higher apparently than is usually seen 
in uncomplicated influenza. In 1918 his experience 
was that the tuberculous patients relatively showed 
less tendency to bronchopneumonia than the non- 
tuberculous. In the epidemic of 1920, however, this 
has not been the case, and the tendency to its de- 
velopment seemed to be more noticeable. The 
clinical course of influenza was similar to that in 
non-tuberculous patients, and there seemed to be no 
relationship whatever between the clinical form of 
tuberculosis and the development of influenza; 
neither did he note any definite tendency to compli- 
cating conditions as a result of the concomitant in- 
fluenzal infection. 

F. J. HiRscHBOoECK. 

SURGERY 

SUPERVISORS: 

E. MENDELSSOHN JONES 
LOWRY BLDG., ST. PAUL. 

VERNE C. HUNT, 
MAYO CLINIC, ROCHESTER. 

AFTER CARE IN SUPERAPUBIC PROSTA- 
TECTOMY—SOME NEW FEATURES: T. L. Deavor 
(Amer. Jour. of Surg., Vol. 34, No. 7) compares the 
suprapubic and perineal methods in order to bring 
out the features of postoperative care. The advan- 
tages of the former operation are, in his opinion, as 
follows: 
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1. Entire field open to inspection and within easy 
reach. Rectal pressure elevates the prostatic region. 
In cases of sepsis it is the first stage in a two stage 
operation. 2. Complications, that is hemorrhage, 
stone, prostatic bar, easily handled. 3. Gland is 
just as easily accessible. 4. No more damage need 
be done to the prostatic urethra. 5. Drainage both 
ways may be used. 6. Catheter may be fixed in 
bladder. 7. Wound well placed for subsequent 
drainage, away from the rectum. 8. Fistula almost 
unknown. 9. Mortality not increased. In the 
perineal case we have less shock, and less danger 
of ascending infection. 

As a result of trauma to the bladder incident to 
opening and removing the gland, the expulsive power 
of the bladder is diminished and thus gravity drain- 
age is very important. It is immediately established 
by means of a large catheter which is allowed to re- 
main in position. Self-retaining catheters and these 
fixed in position by means of adhesive are unsatis- 
factory, and he has devised a method in which a 
strong piece of linen thread is sewed though the 
eye of the catheter, which extends into the bladder 
one inch, and then brought out through the abdomi- 
nal wall lateral to the wound and tied over a rubber 
tube. When the catheter is removed the linen is 
drawn up one inch, iodined, cut off, and the catheter 
withdrawn. He uses aromatic sulphuric acid to keep 
the earth phosphates in solution and prevent pre- 
cipitation on the catheter. 

The drainage tube in the wound should be of firm 
material and of large size. It is fastened to the 
bladder wall by a purse string suture, drawn tightly, 
which maintains a water-tight union for about a 
week. After the operation the bladder is irrigated 
freely with hot boric to test the drainage system and 
to remove blood. Drip irrigation is started, enter- 
ing the large tube and draining out of the catheter. 
Ice cold boric is used if the patient is not too feeble. 
The bladder is flushed every three hours. 

If clots form to obstruct the drainage they may 
be aspirated by means of a large syringe or flushed 
out with the irrigation. 

There being no adhesive tape on the catheter, local 
cleanliness is made much easier, and should be ac- 
complished by means of frequent use of soap and 
water and bichloride. In the later stages when 
hemorrhage has ceased and mucous has begun to 
clog the tube, soda solution is of assistance as an ir- 
rigation. The importance of shortening the period 
in bed is emphasized. The patient should be up on 
a back rest early and out of bed in two to four days. 

The upper drainage tube is removed in two to 
four days, but the catheter remains until the bladder 
function is restored, from one to three weeks. After 
the upper tube has been removed a clamp may be put 
on the catheter and removed every half hour, in order 
to help restore the muscle tone of the bladder. 

After leaving the hospital routine care, proper 
nursing, and advice as to habits should be given. 

PROGRESS 

Laxatives, urinary antiseptics and the care of any 
remaining cystitis, should be considered very im- 
portant. 

Harowp E. HULLSIEK. 

GYNECOLOGY AND OBSTETRICS 

SUPERVISORS: 

ARCHIBALD L. McDONALD, 
FIDELITY BLDG., DULUTH. 

ALBERT G. SCHULZE, 
LOWRY BLDG., ST. PAUL. 

INCISIONS OF THE INTRAVAGINAL PORTION 
OF THE CERVIX IN THE COURSE OF LABOR AT 
TERM: M. V. Cathala, (Gyn. et Ob. Revue Men- 
suelle, Vol. 1, No. 2). Although this procedure is 
unpopular in France, the author attributes bad results 
to improper selection of cases and unstandardized 
technique. When definite indications have been met 
such incisions permit prompt and safe delivery at 
term. Concerning obliteration and dilatation of the 
cervix, Cathala lays more stress on the condition of 
the ring formed by the attachment of the vagina 
about the cervix. Unless this has been dilated to 
a diameter of about 9 cm, passage of the fetal head 
will result in extension of the incisions as lacerations 
into the broad ligaments no matter what be the con- 
dition of the cervix. The degree of this dilatation 
may be measured or estimated by the arc of a circle 
formed by the protruding presenting part and cervix 
into the vagina. To give a diameter of 9 cm the arc 
should be at least 14 cm measured by the fingers in 
the lateral culdesacs. If the greatest diameter of the 
fetal skull has passed or can pass this ring, incisions 
are permissible, otherwise vaginal cesarean section 
is indicated. The author reports 14 cases, 12 of whom 
were primiparae. Indications were fatigue of the 
mother or fetal distress. Delay was due to scar 
tissue in 1, and slight pelvic contraction in 12, with 
slow and imperfect dilatation of the cervix. 

Other methods: Bags are difficult to insert be- 
tween fetal head and distended cervix, and are likely 
to disturb engagement and position. Manual Dilata- 
tion is often incomplete and may result in extensive 
tears. Instrumental dilatation is even more danger- 
ous. Method: The author uses an anterior incision 
in the median line and if necessary also posteriorly, 
large vessels are avoided, there is less hemorrhage, 
apposition is better, and there is less eversion or de- 
formity. If it becomes evident that the head can 
not pass the vaginal ring, one can still] do a typical 
vaginal section. He does not incise the perineum. 
With good retraction the cervix is visible and tena- 
cula are not used. The incisions are not sutured 
since apposition is good, the cervix odematous, and 
hemorrhage from the wound is not severe unless the 
tear extends into the vagina or up into the lower 
uterine segment. Postpartum atony may require 
packing. Danger of infection is not increased by the 
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incisions but depends on the condition of the mother. 
Natural healing with no deformity occurs as a rule. 

ARCHIBALD L, McDONALD. 

PEDIATRICS 

SUPERVISORS: 

FREDERICK C. RODDA, 
SYNDICATE BLDG., MINNEAPOLIS. 

ROY N. ANDREWS, 
MANKATO CLINIC, MANKATO. 

A STUDY OF PNEUMONIA IN INFANCY AND 
CHILDHOOD DURING RECENT EPIDEMICS: 
Henry Heiman (Am.: Jour. Dis, of Child. August, 
1920). Pathology—Out of 336 cases we found the 
left lower lobe most frequently involved in lobar 
and bronchopneumonia. In our cases that came to 
necropsy, there were typical areas of consolidation 
in all stages, and hemorrhagic foci were almost con- 
stant. 

Wollstein and Goldbloom, from necropsy findings 
in 18 cases in infants, report that the characteristic 
features were purulent infiltrations of the alveolar 
walls and septa, hemorrhages and _ suppurative 
bronchiolitis. 
Roentgen-Ray Findings. Of 28 roentgenograms of 

the chest taken in cases of lobar pneumonia, 25 
showed definite shadows. Of 73 cases of broncho- 
pneumonia, 68 showed more or less distinct-shadows, 
which were interpreted as infiltrations. In 8 cases 
in which no physical signs were elicited, but pre- 
sented the clinical picture of pneumonia, the roentgen- 
ray revealed the presence of lesions in the lung. We 
have found the roentgen ray of invaluable assistance 
in the diagnosis of both types of pneumonia. 

Blood Examinations. A count below 10,000 and a 
polymorphonuclear count below 50 per cent is signi- 
ficant of a very poor resistance. The average blood 
picture was 25,000 leukocytes with 80 per cent poly- 
morphonuclears, 

Complications. The most frequent complication 
encountered was acute otitis media. Treatment was 
conservative. Unless there is a distinct bulging we 
do not incise. 
Empyema developed in seventeen cases. We 

strongly advise against early operation before the 
acute stage had subsided. The results obtained by 
watchful waiting in these cases are immeasurably 
better than immediate operative interference after 
the aspiration of pus from the pleural cavity. 

Treatment. Of prime importance is the hygienic 
care and efficient nursing. A bright sunny room, with 
an abundance of fresh air, quiet surroundings and 
well trained nurses under close supervision are im- 
portant essentials. 

We do not favor the cold air treatment in any 
type of case. The gastro-intestinal tract should re- 
ceive the closest attention. An abundance of water, 
gruels, and fruit juices are indicated. We do not 
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recommend the general use of digitalis, for we have 
obtained no appreciable beneficial results from the 
same. May we not look forward to further differ- 
entiation of types of organisms in the pneumonias of 
infants and children with the hope of securing speci- 
fic therapy? 

Roy N. ANDREWS. 

ROENTGENOLOG Y 

SUPERVISORS: 

C. U. DESJARDINS, 
MAYO CLINIC, ROCHESTER. 

R. G. ALLISON, 
SYNDICATE BLDG., MINNEAPOLIS. 

A PRACTICAL METHOD OF ROENTGEN RAY 
DOSAGE WITHOUT THE AID OF A RADIOMETER: 
William D. Witherbee and John Remer—(Arch. 
Derm. and Syph., May, 1920). The method has been 
in fairly general use for two and one-half years and 
its chief advantages are its easy application and 
practicability. It can be used with any standard in- 
terrupterless machine and Coolidge tube. 

The authors define the standard of roentgen ray 
dosage. The amount of radiation reaching the skin 
is determined by four factors: voltage or K. V.; 
milliamperage or current (MA); the time (T in 
minutes), and the distance from target to skin (D in 
inches). Voltage (K.V.) is often expressed in inches 
between the spark gap terminals. Analysis of the 
four factors involves maintaining three of them con- 
stant throughout the exposure. It was found that an 
area of the chest given 3 Sp. G., 3 MA at a distance of 
8 inches for four minutes caused the hair to fall out 
during the third week, but that it all returned by the 
fourth month. This formula (3 Sp G—3 MA—4 
minutes, with 8 inches distance) is called one skin 
unit, and is the dose required for treating ringworm 
of the scalp. It would correspond to one on the 
Holzknecht radiometer, which, in Holzknecht units, 
would be 4 H. 

By using pastils and a Holzknecht radiometer it 
has been found that, if time, voltage or milliamperage 
are doubled separately, the other three factors re 
maining constant, the dose will be doubled if no 
filter is used; also that the reading at the half dis- 
tance will be four times that on the skin at full 
distance, therefore inversely to the square of the 
distance. 

3SpG 3MA 8D 2 minutes equals 4 skin unit. 
6SpG 3MA 8D 2 minutes equals 1 skin unit. 
3SpG 6MA 8D 2 minutes equals 1 skin unit. 
3SpG 3MA 16D _ 4 minutes equals } skin unit. 
3SpG 3MA 8D 4 minutes equals 1 skin unit. 

The dose of one skin unit adopted by the authors 
as their standard would be expressed as follows: 
3SpGx3MAx4minutes or 3x3x4 or 9 

8 inch x 8 inch 8x8 16 
Many examples are given to illustrate the use of the 
method in finding out any factor the other three 
being known, such as the distance at which it would 
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require a certain voltage, milliamperage and exposure 
to give a standard dose. The method may also be 
used in roentgenography to determine the number of 
plates that may safely be taken of a given area. 
If 3 Sp G—3 MA—2 minutes is used, what is the dose? 

8 inch D x 8 inch D 
3 x 3 x 2 equals 9 
8x8 32; 

standard or skin unit. 9 9 
32 i6é 

If one wants to use 3 Sp G—3 MA and 8 inches 
distance to give 4 a skin unit, how much time will be 
required? 

3 x 3 x 4 equals 36 or 9 
8x8 64 16 

equals 4 skin unit. 

3 x 3x T equals 9 
8x8 64 

The standard for 1 skin unit is: 
9; or forit— 9 9 9 equals 2 minutes’ time. 

16 32 32 64 
The distance required to produce one skin unit is 

found by dividing the product of the three known 
factors by the standard formula for one skin unit 9 

16 
With all four factors known, the product of their 

formula divided by the product of the standard 
formula for one skin unit _ will give the dosage 

16 
in skin units. If one of the four factors is unknown, 
and the other three decided on, the product of the 
standard formula for one skin unit 9 divided by 

16 
the product of the three known factors gives the 
unknown factor for one skin unit. 

The dose of unfiltered roentgen ray can thus be ac- 
curately and easily determined, but owing to the 
proportionately large filtration of the ray generated 
below a 3 m gap or 3 Sp G by the glass in the 
Coolidge tube the above rule of unfiltered dosage does 
not apply. 

A. U. DESJARDINS. 

BOOK REVIEWS 

A TEXTBOOK OF DERMATOLOGY. By J. Darier. 
Authorized translation from the second French 
edition, edited with notes, by S. Pollitzer, M. D. 
Illustrated. Lea and Febiger, Philadelphia, 1920. 
Price, $8.50. 
This book presents to the English student the 

work and viewpoint of the French Schoo] of Der- 
matology. Written by a master of his subject, one 
whose greatest characteristic as a writer is his clear 
description of lesions as well as of pathological 
anatomy, it cannot fail to hold the interest of the stu- 
dent of dermatology. 

The first edition of the translation was exhausted 
several years ago, and the delay in the appearance 
of the second has been due to the great war. 

The work is carefully translated and edited, well 
printed on excellent paper, illustrated with numerous 
engravings and although not as large a volume as 
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some works on dermatology deserves a place among 
the best of its kind. 

E. C, GAGER. 

DISEASES OF THE CHEST AND PRINCIPLES 
OF PHYSICAL DIAGNOSIS. George William Nor- 
ris, A. B. M. D. and Henry R. M. Landis, A. B. M. 
D. Second edition. W. B. Saunders Co., $8.00. 
The second edition of this excellent work contains 

several new chapters, including one on electrocardio- 
graphy. It is profusely illustrated not only with 
photographs of isolated organs but also with repro- 
ductions of sections through the chests of frozen 
cadavers. 

It is somewhat surprising to note in such a fine 
treatise on chest conditions, that the X-Ray, as a 
diagnostic aid in detecting early tuberculosis, is dis- 
carded as being of no avail. 

It is a book, however, deserving a place in the 
library of every careful physician. 

Everett K. Geer. 

PRINCIPLES AND PRACTICE OF INFANT FEED- 
ING. By Julius H. Hess, M. D. Second revised 
edition, 1919. F. A. Davis Company, Publishers, 
Philadelphia. Price $2.50. 
In this second edition the author follows the same 

general outlines as in the first edition. He presents 
the subject in a small volume of about 350 pages in 
a concise form, taking up both the theoretical and 
practical sides of infant feeding. 

Throughout the work he has made revisions and 
additions which have enhanced its value for the 
teacher, practitioner, student and nurse. In the 
chapter on metabolism he has enlarged upon the dis- 
cussion of the lipoids and introduced a new paragraph 
on vitamines; setting forth the present status of our 
knowledge of these substances and their relation to 
growth and normal development. The most material 
change made has been in the chapter on artificial 
feeding. Here he establishes, as an absolute basis 
for the preparation of the diets, the requirements of 
the infants in grams per pound body weight, of 
proteins, fats, carbohydrates, salts and water for 
growth and development, rather than the percentage 
composition of the mixture or its caloric value, 
though both these methods are given as a check on 
the formula. 

The work retains all the important and essential 
details of the first edition, which made it so accept- 
able to al] interested in this vital subject, and all who 
have occasion to consult the second edition will find 
it even more helpful with the revisions and addi- 
tions. 

J. D. GEISSINGER. 


