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there is a considerable number of such uleers which may be detected at
autopsy only with some difficulty, even then we cannot assume that duo-
denal ulcers in infancy are at all common. However, as compared with
round peptic uleers of the stomach they are certainly much more often
ceen. Thus Eniz observed ten duodenal to one gastric ulcer. There is no
case of peptic ulcer of the stomach in the autopsy records of the Babies’
Hospital.

0f sixty-five cases in which the age of infants with duodenal ulcers is
given, 70 per cent. of the patients were between 6 weeks and 5 months
old, the greatest frequency being between the sixth and tenth week ; only
seven patients were over 5 months old; nine were in the new-born. The
age incidence is very striking. It corresponds very closely with the age
incidence of deaths from marasmus.

While duodenal ulcers may be seen in patients of any age and in those
who are well nourished, the great majority occur in infants of the
marasmus (atrophic) type. Whether there is a more definite association
than simply a lowered vitality of the mucous membrane of this part of
the intestine, it is impossible to say.

Two predisposing factors seem of some importance: A lowered gen-
eral vitality of the patient, as in infants suffering from marasmus, and
previous digestive disturbance, a history of which is present in a very
large proportion of the cases.

The situation of the ulcer in the great majority of the cases is in the
posterior wall of the duodenum. Practically all of them are above the
papilla, and when but a single ulcer is present the usual seat is just below
the pylorie ring (Fig. 2).

Of 51 cases in which the point is mentioned, there was only a single
uleer in 35 cases ; two uleers in 8 cases, and more than two in 8 cases. In
size the ulcers vary from 2 or 3 mm. to 1.5 cm. in diameter. Duodenal
uleers are circular in shape, they have shelving, sharp edges, usually
deseribed as “pushed out,” and often show at the base open blood-vessels
of considerable size. They may involve only the mucous membrane or
they may go to the muscular coat, quite to the peritoneal coat or may
perforate.

Microscopical examination shows an almost complete absence of round
celled infiltration and other evidences of inflammatory reaction. The
mucous membrane of the duodenum elsewhere is generally normal, except
that it may be blood stained. Large clots may be present in the duo-
denum or the small intestine lower down and blood may even be found
in the colon. The stomach also may contain fresh or old blood. Tt is
rather surprising that although gastric ulcers are believed to have the
same etiology and pathology, in but a single case have T found recorded
the coexistence of gastric and duodenal ulcers in the same patient, even
including the cases observed in the new-born.
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There is then practically only one definite symptom pointing to
duodenal ulcer, viz., hemorrhage. This may appear as blood vomited
or as blood in the intestinal discharges. Some idea of the relative fre-
quency with which these symptoms occur may be gained from the follow-
ing statistics: Of 64 cases of duodenal uleer in which the elinical
histories are recorded, bloody stools were noted in 28; bloody vomitus
in 10; both bloody steols and blocdy vomitus in 6 cases, 4 of these being
in the new-born. In 2 patients there was no discharge of blood during
life though the infestine at autopsy contained large blood-clots. The
blood vomited may be bright, clear blood, or coffee-ground material. It
is not nsually in large amount, although in the new-born as much as half
an ounce or an ounce has been recorded. Blood from the bowel may be
in such small amount as merely to show a trace in the stool, or large
clots may be passed and even fluid blood in considerable quantity. Once
the hemorrhage has occurred it is apt to persist until the death of the
patient, which usually comes within twenty-four or thirty-six hours from
its first appearance. It is surprising how small an actual loss of bload
may produce very serious symptoms in the class of patients in which
most of these uleers occur. In several cases the collapse has been so acute
and so severe as to suggest perforation, though the autopsy showed only
concealed intestinal hemorrhage. It is, then, the appearance of blood in
the stools, usunally in considerable amount, which first snggests duodenal
uleer; and in patients of the marasmus class or in young infants from
1 to 5 months old this cause of hemorrhage should always be borne in
mind.

The association of duodenal ulcer with spasm of the pylorus has been
too often observed to be considered aecidental. In Torday’s case® an
infant 8 months old, exhibited characteristic symptoms of pylorie stenosis
— persistent, foreible vomiting and marked peristaltic waves — vet the
autopsy shewed no stenosis, but a duodenal uleer just below the pylorie
ring, with a greatly distended stomach. TUlecer of the duodenum asso-
ciated with pylorie stenosis has been mentioned by Finny,® Ibhrahim® and
Freund,* and Birk® observed three cases associated with pylorie stenosis
and one with pylorie spasm. In the above references the distinction
between pylorospasm and pylorie stenosis is not always clearly made. Tt
is easy to see how an mleer in the duodenum just below the pylorie ring
might by irritation cause pyloric spasm with symptoms closely simulating
pylorie stenosis, although the latter condition was not present. It is
perhaps enough in this connection to call attention to the association of
these two conditions, and to emphasize the point that when symptoms

. Torday: Jahrb. f. Kinderh., 1906, Ixiii, 563.
. Finny: Proc. Roy. Sce. Med., 1908-9.
_Ibrahim: Miinehen., Ereeb. der inn. Med. n. Kinderh., 1908, i. 220,
. Birtk: Referred to by Helmholz, Arch. Pediat,, September, 1909,
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that the disease has been recognized only at autopsy in the great majority
of the cases reported. There is one method of diagnosis which I believe
1s likely to assist materially in these very obsecure cases—the passage of
the duodenal catheter. An opportunity to try it was afforded in one of
my cases (Case 2). Uleer was not at first suspected in this patient, but
on account of the intense jaundice Hess's duodenal catheter was intro-
duced to see if the presence of bile in the intestine could be demonstrated.
On its withdrawal the catheter was found to contain a clot of blood, but
no bile. Although the duodenal eatheter had been passed many times
before in other patients, blood had never been seen under such eireum-
stances. We did not, therefore, believe it could be the result of tran-
matism. The suspicion of duodenal uleer was strengthened by the
presence of blood in the stools. Given a young infant with intestinal
hemorrhage and showing no other symptoms of colitis, intussusception,
polypus, ete., the introduction of the duodenal catheter is not only
justified, but indicated, and it may give, a8 in my own case, very definite
information on which in the future successful treatment may possibly
be based. I know of no other means of diagnosis which will tell as much.
The possibility of doing harm by the catheter cannot be denied ; but the
risk in my opinion is so slight that it may be ignored.

PROGNOSIS

In a condition so difficult of diagnosis and where the great majority
of the cases are recognized only at autopsy, there are but few data avail-
able for prognosis. That such cases may recover seems certain from the
observation of Schmidt, who found at autopsy in an infant dying of some
acute infection at 5 months the cieatrix of an old ulcer, and also from
one of Helmholz’s cases in which recovery followed after an attack with
fairly typical symptoms. The probabilities are that such a termination
is a very infrequent one. The fatal outeome is due quite as much to the
condition of the patients in which most of the ulcers are seen as to the
uleer itself.

TREATMENT

Regarding treatment, little can be said; mediecal treatment is to be
symptomatic only, and surgical treatment is as yet inadvisable in most

CABES.
REPORT OF PERSONAL CASES

Case 1.—Perforating duodenal wlcer followed by general peritonitis.

History—D, M., a female child, 3 months old, admitted to Babies’ Hospital
because of loss of weight, vomiting and constipation. Family history unimpor-
tant; minth child; plump at birth; no breast feeding, and had never thriven.
The previous history suggested pylorie stenosis; there had been frequent vomit-
ing sinee the child was 2 weeks old. This oceurred after nearly every feeding
and was forcible, but the food had been principally milk formulas rather high
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tympanitic, only maoderately distended, the circumference being 1314 inches,
The lower border of the liver was felt just below the costal margin; the spleen
was not palpable, No abnormal masses were felt.

The child was placed on a milk formula having the following percentages:
Fat, 060; sugar, 5.00; protein, 1.20 per cent. This patient also lived eight
days after entrance into the hospital. During this time the temperature was
much of the time sulmormal, 94 F. being noted on one oceasion. The urine gave
a strong reaction to bile, but contained no blood or eastz: urobilinogen test
negative.  All the stools were white, pasty, offensive and large for the food taken.
The presence of bile salts counld not be demonstrated. The stools contained
immense quantities of fat which formed approximately 90 per eent. of the dried
residue.  Thiz was chiefly in the form of soaps, although there was also a large
excess of neutral fat, There was both macroscopie and oceult blood in the stools.
At no time was there diarrhea, and there was no vomiting of blood. Both
Wassermann and tuberculin tests were negative. Blood examination at the time
of admission showed: Hemoglobin, 55 per cent.; red cells, 3,900,000; white blood-
cells, 15,000 polymorphonuelears, 23.3 per cent.; lymphoeytes, 76.3 per cent.;
cosinophils, 0.3 per cent. One week later the hemoglobin was but 20 per cent.
and red eells, 1.700.000.

The duodenal eatheter was passed without mueh difficulty to aseertain the
presence of bile. None could be obtained but on withdrawing the tube it was
found to contain a blood-clot. This was repeated three or four davs later and
a larger clot obtained. The child grew progressively worse and died of exhaus-
tion. From the presenee of blood in the stools and in the duodenal eatheter the
dingnozis of duodenal uleer was made,

Necropsy—DBody emaeiated and deeply jaundiced, and all the internal organs
deeply bile stained; a small area of bronchopnenmonia in right upper lobe; heart
normal; panereas and peritoneum normal; spleen, normal in size and appearanee.
Liver, dark greenish color, not enlarged and not hard; capsule thickened, espe-
ciplly at the border; slight increase in the connective tissue; no recent exudate;
oall-bladder eontained thick, dark green bile which could easily be expressed
threugh the duet into the duodenum, Cystic and hepatie ducts appeared normal.
Ducddenun: showed two =mall round “punched-out™ uleers, each about 5 mm. in
dizmeter, One was sitnated just below the pylorus (Fig. 1). It extended quite
to the peritoneal coat: at its margin was seen a small blood-clot from a bleeding
vessel; a large blood-clot in the duodenum lower down. The other was similar
in appearance and situated 1 em. lower down in the duedenum. The rest of the
intestine, both small and large, showed areas of congestion and enlargement of
the solitary follicles, The kidneys were normal, except jaundiced. Cultures
from the lung showed Gram-negative bacilli and pneamococei.

Microscopical examination by Dr. Wollstein showed a loss of epithelium of
the mueosa, edema of the mucosa and submueosa, but no cellular infiltration.
The muscular and peritoneal coats were normal. The liver showed no inerease
of connective tissue, The blood vessels and eapillary bile duets were normal.

Case 3 —~8ingle wleer af the dusdenwm ; concealed hemorrhage ;. sudden death.

History.—M. F., a female child, 4 months old, admitted to hospital on account
of diarrhea and vomiting which had lasted one week. Family history unimpor-
tant. For the first two months the baby had been breast fed and did well: then
had been put out 1o board and had not thriven. The bowels had been generally
loase, but no vomiting had been noted till one week before admission. Stools
thin and green, four or five daily: no fever, but steady loss in weight.

On admission the ehild weighed 8 pounds, 14 ounees; fairly well developed:
did not appear acutely ill: heart and lungs normal: spleen palpable one-half
inch Lelow eostal margin: liver, enlarged. the lower border 114 inches below the
costal margin: Wassermann negative, Blood: hemoglobin, G0 per cent.: red ecells,
4400000 white cells, 14,000; polymorphonuelears, 40 per cent.; lymphocytes,
G0 per cent.




11

The child was put on protein milk (Eiweissmilch) 4 ounces every three hours.
No further vomiting occurred after admission. The stools continued from four
to six a day and for the most part were thin and of a prass green color: no
macroscopic blood. The temperature remained normal for four days when it
rose to 1014 F., later to 1026 F. Until this day the child did not appear
seriously ill and looked much the same as during the previous four days. A
marked pallor was then noted, the patient looking almost exsanguinated, though
no blood was seen in the stools and no other hemorrhage had been observed.
Death oceurred quite suddenly on this day, almost without warning,

Fig. 1.—Two ulcers in the duodenum. Case 2. A, artefact; U, uleers;
P, papilla.

Necropsy.—Body well nourished; small areas of atalectasis in lungs but no
pneumonia; liver extremely fatty, with a few small subcapsular hemorrhages
especially on the under surface. The stomach contained a large amount of
blood-stained fluid and showed many submucous hemorrhages, but no wuleers.
The stomach contained one large soft, dark red elot which extended into the
duodenum. Three millimeters below the pylorie valve on posterior wall (Fig. 2),
there was an oval uleer, 4 by 8 mm., edges sharply defined: no surrounding
inflammation. At the base of the uleer small clots and a bleeding point were
discovered. 'The ulcer had the typical “punched-out”™ appearance; it extended
through the muscular coat to the peritoneum. Mueous membrane in the neigh-
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borhood was pale. The rest of the small intestine showed nothing abnormal,
Nething of importanece in the other viscera.

Microseopical Examination by Dr. Wollstein: The normal mueosa showed
an abrupt solution of continuity without any inflammatory products. The
ppiﬂwljul laver and DBrunner's glands had disappeared leaving an irl'{!gll]:}r,
narrow, slandular, poorly staining layer internal to the muscularis mucosa. The
submueosa contained no Brunmer’s glands, but showed no inflammatory products.
The muscular eoats were normal. The duodenum on either side of the nleer was
quite normal, even the epithelial covering being intact.

Casy 4.—A gingle wlecr of the duodenum, with multiple erogions in the mucous
membrane of the stomach in o newly born child; no hemoriliages present,

Fig. 2—A single uleer of the ducdenum in the usual situation. Case 4.
U, uleer; I, papilla; P. R., pylorie ring.

History—R. 3., a male child, 12 days old, was admitted for x‘umiting and
dinrrhea which had existed almost from birth. The infant was one of twelve,
five of whom were living and six dead: all from marasmus, the history stated.
The birth was at term and the labor normal. No breast feeding had been given;
at first the food had been condensed milk, afterwards nothing but barley water.
All the food had been poorly taken and much of it had to be foreced. The stools
had never been normal; for a few days before admission they had been from two
to five daily, thin, of a yvellow-green eolor and contained mueus. Vomiting had
occurred after almost every feeding. The stomach was emptied two and a half
hours after feeding and was found to contain a small amount of mueus, but
no blood.

Om admission the child was in extremely bad condition, very feeble, almost
moribund in fact; weight six immulﬁ. No loeal evidenees of disease in the
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Schmidt®* reports one ease in an infant five days old, and one of my own
cases, an infant 12 days old, should probably be included in this group.

The principal reports of cases of duodenal uleers in later infaney are the
following :

Veit:* An infant 1 week old, previously healthy; sudden onset, pain, fever,
ancrexia; death in thirty-six hours; no blood in stools or vomitus. Necropsy:
coffee-ground material in stomach and intestines; large blood-clot in the duo-
denum; two duodenal uleers on posterior wall; ne perforation.

Adriance:™ An infant 10 monthz old suffering from marasmus with marked
gastro-intestinal symploms for two weeks. Vomiting persistent, but vomitus
contained no blood. Four days before death blood from the rectum following
intestinal irrigation. After this two or three bloody stools daily until death.
Necropsy: bright and dark blood in stomach; a duodenal uleer, 1 by 2 em., just
below pylorns on posterior wall, going through all the intestinal coats.

Borland:"™ An infant 8 months old; severe general pustular eczema; gastro-
intestinal symptoms for three days; vomiting of blood; no mention of blood in
stools, Necropsy: round uleer just below pylorus on posterior wall; large mass
of clotted blood in peritoneum; no peritonitis.

Torday:* An infant 8 months old, admitted for atrophy and rickets; shortly
after began to vomit in a manner characteristic of pylorie stenosis. This con-
tinued in spite of diet changes, stomach washing, ete. No blood in the vomitus
or stools. Peristaltic waves present. Pylorus, not palpable. Death six weeks
later. Necropsy: stomach greatly dilated; no pylorie stenosis; but uleer 5 mm.
helow pylorus; blood in the intestines. Author believes that pylorie spasm was
caused by the uleer.

Entz! quoted by Flesch: In 364 autopsies on infants under 1 year, ten duo-
denal uleers and one gastric uleer; ages between 6 weeks and 5 months, Two
perforated and eaused a purulent peritomitis. Death in three from hemorrhage.
In most cases definite gastro-intestinal symptoms with infantile atrophy preceded.
Diagnosis usnally made at autopsy only.

Kiittner:* Patient 1 month old; seven days after birth vomiting, diarrhea
and for two days bloody stools. Twenty-three days later vomiting of blood and
death. XNecropsy: A single round uleer upper part of duodenum, 5 mm, in
diameter. Author reports also a case in a child 4 years old. Refers to Collin’s
monograph®™ who in 279 eases of duodenal uleer found seventeen under one year.

Finny:* An infant, 234 months old, had been vomiting almost from birth in
spite of stomach washing, ete. Pyloric stenosis diagnosed; later bloody stools
led to a suspicion of duodenal uleer, confirmed by autopsy. Two ulcers present
1.5 em. below pylorus in posterior wall; one had perforated; pylorus contracted
and its muscular coat thickened.

Sochaczewski:™ An infant 5 months old; gastro-intestinal symptoms since
4 weeks old; general condition wretehed. During the last twenty-four hours
three to four large bloody stools; no vomiting. Necropsy: single ulcer in pos-
terior wall two fingers’ breadih below pylorus. Peyver’s patches swollen but no
other uleerations.

Helmholz® (first communieation 1909) : Reports nine cases of duodenal uleer
of which eight eame to autopsy. Five of these were between three and five weeks
old; three between 214 and 4 monihs. All were in atrophic children. A single
uleer was present in four of the eight cases. Intestinal hemorrhage was noted
in four; in four others no definite loeal symptoms. In the child who recovered

14, Veit: Deutsch. med. Wehnschr,, 1881, p, 681.

15. Adriance: Arch. Pediat., 1901, p. 277.

16. Borland: Laneet, London, 1003, 11, 1084,

17. Kiittner: Berlin Klin. Wehnschr., 1908, xlv, 2000,
18. Collin: Thase, Paris, 1890,

19. Sochaczewski: Arch. der Kinderkr., 1909, 1, 25.










