
PHLEGMONOUS GASTRITISI
BY JOHN C. A. GERSTER, M.D.

OF NEW YORK, N. Y.
FROM THE CLINICS AND LABORATORIES OF MT. SINAI HOSPITAL

PHLEGMONOUS gastritis is a rare condition described since ancient times,
beginning with Galen. It is an infection of the stomach wall characterized
by sero-purulent or fibrino-purulent inflammation, chiefly localized in the
submucosa, but more or less involving other layers. It may occur either as
a phlegmon or as an abscess or as a combination of the two. The phlegmon
may be diffuse or circumscribed. In ancient literature, only the abscess
form was recognized.

The first accurate pathological description of a phlegmon was made by
Cruveilhier (I820). In Raynaud's collection (i86i) half the cases were
abscesses, and the other half phlegmons. Later, with the advent of abdominal
surgery, phlegmons were more easily recognized so that in Sundberg's collec-
tion of 2I5 cases (19I9), 85 per cent. represented phlegmons, I2 per cent.
abscesses, and 3 per cent. a combination of the two. Of the I5 phlegmons,
I58 were diffuse, and 27 circumscribed.

With the larger material available during recent years, it is apparent that
the process may vary greatly in its intensity, as illustrated by certain subacute
and chronic types to be mentioned later.

The acutely inflamed stomach wall is usually dense and rigid,2 but in
some cases may be of soft, spongy consistency. Thickening of the wall may
be little more than normal, or may reach a degree described in H-all and
Simpson's case, where relative size of wall and cavity bore a striking resem-
blance to that of the uterus. Circumscribed phlegmons and abscesses occur
more frequently in the pyloric region than elsewhere. Abscesses of the
stomach wall have been known to reach the size of a Bartlett pear. While
most phlegmons can be diagnosed grossly, a definite number of others merely
show an acute swelling, the character of which can only be determined by
microscopical examination.

The mucous membrane is at times unchanged, both on gross and on
microscopical examination, at other times, all varieties of thickening and all
degrees of aedema as well as hyperaemia, punctiform hemorrhages, hemor-
rhagic erosions, and ulcerations, may be found. Moreover, there may be
perforations of the mucosa, thus permitting spontaneous drainage into the
gastric cavity. Involvement of the muscuilaris and serosa is common. Peri-
tonitis occurs in from 6o to 70 per cent. of the cases, but is not invariable. In
one-third of the fatal cases there was no peritonitis (Sundberg). Left-sided
pleurisy, pericarditis, and bronchopneumonia have been complications.

'Read before the New York Surgical Society, January I2, 1927.
IVirchow, at the autopsy on a case of Ackerman's, remarked that if such a coIn-

dition involved the skin it would be called a carbuncle.
668



PHLEGMONOUS GASTRITIS

Streptococci are the organisms most frequently found (70 per cent.) ; bitt
staphylococci, pneumococci, B. coli, and B. subtilis also occurred.

Phlegmonous gastritis occurs mostly in the working classes, and is three
times as frequent among men as among women. The majority of the
patients are between twenty and sixty years of age.

As constitutional predisposing causes may be mentioned, exhaustion from
hard labor, alcoholism, chronic gastritis, and hypoacidity of the gastric juice.
The bactericidal properties of normal gastric juice and, conversely, the
increased likelihood of infection definitely associated with low acid figures,
must both be taken into account. Sundberg states that there was no history
of hyperacidity or even of normal acidity of the gastric juice in the cases he
reviewed. This observation is confirmed in a majority of the cases which
the author has been able to collect since that time, in which gastric analyses
were reported. In this connection a report of Stieda is of interest. In 64
cases of gastric operation on patients with low acid values, post-operative
infections developed in I7 (30 per cent.), while in 35 cases in which the
acidity was high;or of normal value, there were only 2 (6 per cent.)t cases
of infection.

Bumm's recent experiments in vitro demonstrate the antiseptic qualities
of normal gastric juice. He maintains that in anacid stomachs bacteria remain
alive. If stagnation be present, the products of decomposition favor bac-
terial growth and increased virulence.

There are a few instances in which trauma has played a definite etiological
r6le. In chronic gastritis the mucosa is more susceptible to trauma than when
normal, and it must also be remembered that streptococci can penetrate
mucous membrane without causing a local reaction at the point of entry.
Actual injury to the gastric mucosa by chemicals and drugs or by the poisons
of' spoiled food (see below) is occasionally noted in the etiology. External
trauma, such as that caused by the kick of a horse or a fall from a scaffold,
striking the epigastric region, is of occasional etiological importance. Gastric
phlegmon has been associated with ulcer or cancer of the stomach in over
50 cases.3

Phlegmon of the stomach rarely occurs as part of a general sepsis with
purulent metastases in various organs. On the other hand, certain unknown
predisposing factors may exist, for it was noted that during a large epidemic
of puerperal sepsis in Prague in I847, several cases of phlegmonous gastritis
were observed among those coming to autopsy. Cases of phlegmonous gas-
tritis are also seen following erysipelas 4 or furunculosis.

A man of forty-nine years (reported by Sundberg), suffering from chronic pulmo-
nary tuberculosis, after five days' ingestion of potassium iodide, developed a severe
pustular acne; his general condition became poor; and he died within a week. At
autopsy a large recent ulcer at the pylorus was round, while in other parts of the
mucosa there were areas of suphiiration varying ini size from a pea to an almond, with

See Cases Nos. 45, 46 and 47 in appended table more fully reported as Cases I, II
and III in text.

'See Cases Nos, i and 45 (Case I in the text).
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small perforations into the lumen of the stomach. Similar lesions existed in the duode-
num and upper jejunum. These suppurative foci grossly resembled the acne pustules
of the skin and the larger ulceration at the pylorus was held to represent a carbuncle.
Microscopical examination of the uninvolved gastric mucosa showed chronic gastritis.

Besides erysipelas, furunculosis, and puerperal sepsis, as just noted,
gastric phlegmon has occurred in connection with smallpox, scarlet fever,
acute polyarthritis, and pyaemia.

Direct contact of the gastric mucosa with infectious material has also been
followed by phlegmon. For example, it has occurred after tonsillitis, stoma-
titis, pharyngitis, purulent bronchitis, drainage of abscesses of the oral
pharynx, and extraction of carious teeth. In one case it followed a meal of
calf's liver from an animal which had probably died of sepsis. In another
instance, all the guests at a party became gravely ill after a meal, but only
one died, and autopsy showed a phlegmonous gastritis.

Lastly, there is a large group in which no ascertainable cause exists-the
so-called primary idiopathic form.

The typical symptoms are: Sudden onset, with profound prostration, high
fever, chills, intense epigastric pain and tenderness, repeated severe vomiting,
and more or less local rigidity. A symptom first noted by Deininger (I879)
and occasionally confirmed since then is lack of pain when the patient is
made to sit up. This symptom was observed by Sundberg independentlv.
In some cases of spontaneous recovery from gastric abscess, a definite tender
epigastric tumor has developed in the course of days, and spontaneously sub-
sided after the vomiting of pus. Graphic descriptions of these are quite
frequent among the earlier reports.

The vomiting of macroscopic pus or the presence of bacteria in the
vomitus are rare. Macroscopic pus in the stools has occasionally been noted.
As a rule, the white blood cell count is high-between 20,000 and 30,000.
Extreme restlessness up to within a few hours before death has been noted;
in other cases there was marked apathy.

Diagnosis is rarely made before operation. Usually the condition is mis-
taken for acute perforated gastric ulcer, acute pancreatitis, or acute chole-
cystitis. High fever and lack of increased pain upon sitting up (Deininger's
symptom) speak for gastric phlegmon as against perforated gastric ulcer.
Before the onset of peritonitis (as noted elsewhere this was absent in one-
third of the fatal cases) abdominal puncture would be negative, both in
phlegmonous gastritis and in acute pancreatitis. Abdominal puncture after
the onset of peritonitis would exclude acute pancreatitis. With the abdomen
opened, the condition has been recognized in the acute fulminating type by a
number of observers. On the other hand, it has been mistaken for a neo-
plasm in chronic cases, and only upon examination of the resected specimen
has the actual diagnosis been made. Aspiration of pus from the thickened
gastric wall with a fine needle has been of diagnostic aid a number of times.

The average duration of the disease is one or two weeks, but several
deaths have occurred within a few hours of onset. The mortality is 92 per
cent. (Sundberg).
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Regarding surgical efforts to control this condition, it may be noted that
success has been reported following simple drainage down to the gastric
peritoneum, gastrostomy, and gastro-enterostomy; but these cases may be
classed as examples of spontaneous recovery. There have been eight success-
ful resections if we include Cases IV and V of Bircher for so-called gastritis
putrida, which he maintained is a beginning stage of phlegmnonous gastritis.
The successful cases of Koenig (one, I9 iI) and Dahlgren (two, I9I8) were
of long standing and afebrile; and the pre-operative diagnosis was carcinoma.
Zoeffel's (i9i3) patient was ill for six days; there was no fever; the pulse
was 64, and the pre-operative diagnosis was slow perforation of a gastric
ulcer. Orator (1926) operated for acute perforation of a gastric ulcer on
the greater curvature, I9 cm, from the pylorus, around which was an area
of circumscribed phlegmonous gastritis the size of a saucer. The two suc-
cessful resections of Bircher for gastritis putrida were done on chronic cases
with pre-operative diagnoses of pyloric stenosis. Novak (I919) successfully
performed pylorectomy for a large submucous abscess.

The recent important contribution of Orator, from Von Haberer's clinic,
draws attention to phlegmonous gastritis of the stomach as a post-operative
complication. Four cases are reported. The first followed gastro-
enterostomy for an inoperable carcinoma of the pylorus in a young woman.
The second case was that of a man of twenty-nine. Gastro-enterostomy for
duodenal ulcer had been done in I9I9; jejunostomy for gastrojejunal ulcer
with dense extensive adhesions in 1921; and subtotal gastric resection for
gastrojejunal ulcer in I922. There followed a phlegmonous infiltration of
the submucosa around the anastomosis which involved the seromuscularis,
causing a fatal peritonitis. (The total acidity varied from 62 to 74 in this
case.) The third case followed resection (Billroth II) for a chronic ulcer
diagnosed as carcinoma.5 The fourth (Orator's own) was that of a man of
forty, on whom a Billroth I resection for duodenal ulcer was done. The
patient died on the fifth day with signs of gastric retention. Autopsy showed
a greatly dilated stomach; there was no leak at the suture line and no perito-
nitis. The duodenum and jejunum were dilated up to a point 20 cm. beyond
the duodenal-jejunal flexure. Grossly, there was marked swelling of the
gastric wall; but only on microscopical examination was it ascertained that a
typical phlegmonous gastritis existed. Orator points out that such post-
operative inflammatory changes (of a less severe character) may occur more
often than one would imagine. Moreover, it is possible that such inflam-
matory reactions confined to the region of a gastro-enterostomy opening may
constitute a predisposing factor for subsequent development of peptic ulcers
in this locality. Therefore, he advises routine microscopical examination of
stomach tissue from those dying with the symptoms of persistent gastric
dilatation, especially when peritonitis is absent.

In every large series of gastric carcinomata there are reports of patients
who remained well years after palliative operations. It has been noted above

'These three cases occurred at Von Eiselsberg's clinic.
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that the pre-operative diagnosis in the cases of Koenig and Dahlgren was
tumor; and that only after resection was the true condition recognized.
Orator cites the case of a man of sixty-three with an apparently inoperable
carcinoma growing to the anterior abdominal wall, arising from the lesser
curvature with involved lymph-nodes reaching to the cardia, for which gastro-
enterostomy with entero-anastomosis was performed. Seven years later the
patient reported himself in good health.

The extensive inflammatory changes noted in linitis plastica, which often
are extremely difficult to distinguish from scirrhous carcinomatous involve-
ment, may represent the final stage of a subacute diffuse phlegmon of
the stomach.

Lastly, among a large series of resected stomachs Orator found four cases
of hour-glass contracture, in which submucous cicatricial changes extended
far beyond the customary distance of involvement around ulcers-conceivably
the end-stages of healed phlegmons.

The case of Stapelmohr (40 in the appended table) seems to prove this
point. A woman of forty-eight years was operated on eleven days after the
onset of symptoms. A phlegmonous gastritis was found, the inflammation
involving the omentum, transverse colon, mesocolon, and gastrocolic ligament.
Pus aspirated with a fine needle from the gastric wall showed streptococcus
and B. subtilis. Five years later examination of the patient, who was then
in perfect health, showed 'absence of free hydrochloric acid and an hour-glass
contraction of the lesser curvature.

From the foregoing evidence one must conclude with Sundberg and
Orator that there are many cases of phlegmonous gastritis which recover and
are not diagnosed as such.

In I9I9, Sundberg published a most comprehensive monograph which
included a review of 2I5 cases. In addition to these, the author has been
able to collect 48. Of this number, 5 cases were found among 5200 autopsies
at Mount Sinai Hospital. The material from one case has previously been
demonstrated and appears in the literature. The four others are now pub-
lished for the first time. A surgical summary of these 263 cases is appended.
In passing, it may be mentioned that among I200 autopsies at the Lenox Hill
Hospital no example of phlegmonous gastritis was encountered.

The five case histories and autopsy reports from Mount Sinai Hospital
follow in brief:

CASE I.-Phlegntonouts Gastritis; Ulcer; Erysipelas.-Solomon W., fifty-two years,
admitted to the medical side of Mount Sinai Hospital, July 8, I909. Previous history
was negative except that the patient had beenl in the habit of taking two or three
whiskies daily before meals. There was also a history of erysipelas of the leg five
weeks before admission.

The present illness began five days before admission, with sharp epigastric pain,
frequent vomiting, chilly sensations, but no actual chill, and high fever. The patient
was markedly prostrated, but after three days felt better and got out of bed, weak but
comfortable. The pain returned twelve hours before admission, with fever, marked
prostration, and dyspncea. The hands and feet were blue. i'rhere was a diffuse erythema
over the entire body.
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Physical examination showed an almost moribund man, with marked dyspnoea and
cyanosis; the pulse was rapid and weak. In the upper abdomen there was a firm,
exceedingly tender, smooth mass, filling the entire epigastrium. The abdomen was
moderately distended, but there was no free fluid. The legs showed healed ulcers, with
irregular, well-defined, dull bluish areas around them. The patient died two hours
after admission.

Autopsy No. I802. Serous peritonitis. Lower end of (esophagus involved (4 cm.
from cardia). Entire stomach wall thickened and cedematous. Small ulcer on greater
curvature, 5 cm. from pylorus. Duodenum normal.

Microscopical examination: Acute suppuration of all coats of cesophagus and
stomach, except mucous membrane, which was slightly involved.

Culture from submucosa of stomach showed streptococci. Spreads from involved
areas of leg and thigh after long search showed single chain Gram-positive cocci.

CASE II.-Phlegmonous Gastritis; Peptic Ulcer; Gastro-enterostomy.-Clara S.,
single, twenty-seven years, admitted to Mount Sinai Hospital (service of Dr. Alfred
Meyer), June 29, I9I3. No previous history of gastric trouble.

Six days before admission the patient suffered from headache and fever, no chills.
For the first three days she vomited three or four times daily, on the fourth day vomiting
was incessant. The vomitus was foul smelling and dark green; no blood was present at
any time. There was no pain and no jaundice.

Physical examination on admission showed abdomen lax. There was slight tender-
ness over gall-bladder. Meltzer test positive. Rest of examination was negative. The
temperature on admission was 104. Blood count gave white cells, 20,000; polymorpho-
nuclears, 8i per cent. The temperature varied from IOO to I05 daily.

On July 3 the patient was seen by Dr. A. V. Moschcowvitz, who made the diagnosis
of probable appendicitis, with possible complicating pylephlebitis, and advised operation.
The patient was transferred to the service of Dr. A. G. Gerster. The white blood-cells
then were 22,9oo; polymorphonuclears, 87 per cent.

At operation the same day (Doctor Moschcowitz) the stomach was found matted
to the duodenum with yellowish-green fibrin, which extended along the greater curvature
towards the cardia. The stomach and duodenum were markedly thickened, (edematous,
and friable. A posterior gastrojejunostomy was established, with local drainage. The
patient died at I P.M., July 4.

Autopsy No. 237I. Plastic peritonitis over upper abdomen. Gastro-enterostomy.
Pyloric ulcer. The submucosa of entire pyloric end of stomach infiltrated with purulent
exudate. Several abscesses surrounding ulcer.

Cultures showed streptococci.
CASE III.-Phlegmnonous Gastritis; Pyloric Ulcer; Healed Dutodenal Ulcer.-

Jacob K., forty-eight years, admitted to Mount Sinai Hospital (service of Dr. A. A.
Brill), July i9, I9I5. Previous history was negative. Present illness began six days
before admission when transient frontal headache developed. Two days later, headache
recurred, and there was sudden onset of severe epigastric pain, with an attack of
vomiting. Pain continued. The patient vomited three times two nights ago. There
had been no bowel movement. The night before admission the. stomach tube was
passed, but there was no return.

Physical examination on admission showed a moribund man, with signs of pulmonary
(edema and peritonitis. The temperature was I03.6. The patient died three hours
after admission.

Autopsy No. 2544. Sanguino-purulent fluid in peritoneum, containing streptococci.
Phlegmonous gastritis of entire stomach, involving all walls, especially the submucosa
and mucosa. Old ulcer at pylorus; healed ulcer of duodenum.

CASE IV.-(Same as Case No. I4 of summary.)--Phlegnzonous Gastritis.-Nathai
P., sixty-five years, admitted to Mount Sinai Hospital (service of Dr. A. V.
Moschcowitz), May I4, 1917, at II.30 P.M. Previous history negative.
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Present illness began two days before admission when the patient suffered from
diffuse abdominal cramps, localized more to the right half of the abdomen. He had
vomited several times; there had been no bowel movement for the past two days.

Physical examination on admission showed an old man, acutely ill. The abdomen
was tense and rigid, the tenderness being most marked in the upper abdomen. Rebound
tenderness throughout. Pre-operative diagnosis was diffuse peritonitis, probably appendi-
citis or perforated gastric ulcer.

At operation (the author) on May 15, at 12.50 A.M., revealed a diffuse purulent
peritonitis with a sparse amount of greenish purulent exudate in all parts of the
abdominal cavity. The pyloric portion of the stomach was markedly injected and
thickened, in contrast to the duodenum and upper part of the body of the stomach.
There were flakes of fibrin along the lesser curvature. All lymph-nodes in the abdomen
were enlarged. No fat necrosis was present. The rest of the abdominal organs-gall-
bladder, appendix, large intestine, etc.-were negative. The pancreas was inspected
through unchanged lesser omentum. Drainage was instituted, and the wound closed.
Diagnosis: Phlegmonous gastritis with general peritonitis. The patient did not react
well, and died twenty-four hours later.

Cultures showed pneumococcus.
Autopsy No. 289I. Acute phlegmonous gastritis. Fibrino-purulent peritonitis.

Pyloric two-thirds of stomach involved; wall 2 cm. thick, due to swelling of mucosa and
submucosa. In antrum there were two large necrotic patches of mucosa, 3 to 4 cm.
square. No ulcers. Duodenum and cesophagus normal.

Microscopical examination: Throughout entire wall of greatly thickened stomach
there was tremendous cedema and purulent infiltration. Great number of veins filled
with blood-platelet thrombi. Gram-Weigert stain showed cocci throughout section,
mainly lanceolate in shape.

CASE V.-Phleginontouis Gastritis.-Susie J., obese negress, forty years, admitted to
mount Sinai Hospital (service of Dr. C. A. Elsberg), February II, I923, with history
of generalized abdominal pain, vomiting, fever of I04, and clhills for the past two days.
No antecedent history.

Physical examination on admission showed general abdominal rigidity and tender-
ness; no masses; no fluid wave. The provisional diagnosis of acute pancreatitis (Dr. H.
Neuhof) was made. At IO P.M. the same day the blood count was: White cells, gooo;
polymorphonuclears, 78 per cent. The next day the patient was delirious and the high
fever persisted. Abdominal puncture (Dr. Ira Cohen) yielded sero-purulent fluid, in
which hoemolytic streptococci were founid. The patient died at 1.45 P.M.

Autopsy No. 4191. Phlegmonous gastritis involving the stomach wall from the
cardia to the pylorus and the first few centimetres of the duodenum was found, the
process being most marked in the antrum. Localized perigastric abscess. No ulcers.
Luetic aortitis.

TABLE I.
Surgical Summtary of 263 Cases.

Recoveries Deaths

Exploratory laparotomy with drainage .......................... 2 23
Gastrostomy .................................................. 0 4
Gastro-enterostomy .................................... . 2 2
Jejunostomy .0 I
Resections .; 8 IO
Drainage of abcess. I I
Post-operative phlegmonous gastritis .0 5
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CONCLUSIONS

I. Phlegmonous gastritis is a rare condition, the varieties and
pathogenesis of which are becoming more clearly recognized as material
accumulates.

2. It may be assumed that there are:
a. Mild cases in which recovery may occur without the condition being

recognized;
b. Fulminant types, ending in death within a few hours;
c. Acute cases, running a course to two or three weeks, usually with a

fatal outcome, but occasionally undergoing spontaneous recovery with more
or less protracted convalescence; 6

d. Subacute, chronic forms which may simulate neoplasms, the less exten-
sive types of which may lead to cicatricial changes in the gastric wall, depend-
ing on their extent and location.

3. Cures reported following palliative surgery, such as local drainage or
gastro-enterostomy, may properly be considered as spontaneous recoveries.

4. Resection is the operation of choice when feasible. It gives a higher
mortality in recent cases than in those which have lasted for some time
before reaching the surgeon.

5. Post-operative phlegmonous gastritis is probably of more frequent
occurrence than is realized, and hence it is advisable to make microscopical
examinations of tissues from the region of anastomoses in all cases coming
to autopsy.
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