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Gastric anthrax with massive ascites

W. DUTZ, F. SAIDI, AND E. KOHOUT
From the Departments ofPathology and Surgery, Pahlavi University, Shiraz, Iran

SUMMARY A case of primary anthrax infection of the stomach with massive ascites is re-
ported.

Anthrax in man is usually cutaneous, resulting
from contact with materials derived from in-
fected livestock. Internal organs are infrequently
involved. A striking feature of anthrax is the
accumulation of massive, painless oedema
extending far beyond the confines of the central
necrotic lesion. Subsidence of this oedema
heralds the healing process. Primary anthrax
of the lung ('woolsorters' disease'), caused by
the inhalation of spore-bearing dust, is accom-
panied by pulmonary oedema. This report
concerns a case ofprimary anthrax of the stomach,
accompanied by massive ascites. Only three
cases of primary anthrax of the stomach are
to our knowledge recorded (Dittrich, 1891;
Konjetzny, 1928; Poland, 1886; Rochs, 1916;
Schmilinsky, quoted by Konjetzny, 1928;
Siegmund, 1928).

Case Report

A 20-year-old woman from one of the nomadic
tribes of southern Iran developed chills and fever
one week before admission. Blood-tinged vomitus
followed treatment with antimalarial pills. The
fever subsided two days after the onset of
symptoms, but she noticed a progressive increase
in abdominal girth and upper abdominal dis-
comfort.

She was admitted 36 hours before death,
restless, dehydrated, slightly confused, and in
acute distress (blood pressure 80/60 mm Hg,
pulse 68, respiration 20 min, rectal temperature

36 5°C). There were no cutaneous lesions; heart
and lungs were normal. The abdomen was
markedly distended by ascites. Palpation elicited
neither tenderness nor rigidity. Radiographs
showed ascitic haziness but were otherwise
normal. The patient had three bowel movements
consisting of small amounts of diarrhoea fluid
while in hospital. Anuria persisted during the
hospital stay. Sigmoidoscopy up to 25 cm showed
normal mucosa. A nasogastric tube recovered
partially digested food but no blood. Five litres
of ascites fluid were removed, with temporary
relief, but rapid recurrence of ascites.

Laboratory data on admission were: Hb
15.6 g%; WBC 40,000 (neutrophils 90 "-,); BUN
14 mg%; serum Na 125, K 6.0, Cl 90 m-equiv/1.
Ascitic fluid was straw coloured and clotting
(sp. grav. 1-016).
The patient received 1 litre of plasma and

9.5 1. of intravenous fluids with vasoconstrictors
and solucortef added. Large doses of penicillin
and streptomycin were administered empirically.
The progression of shock and hypotension could
not be prevented and she died without a clear-
cut diagnosis being made.
Necropsy was performed two hours after death.

No cutaneous or intraoral lesions were found.
The abdominal cavity contained 10 1. of clear
straw-coloured ascites. There was no peritonitis.
The stomach was phlegmonous and haemorrhagic
(Fig. 1). Its mucosa revealed numerous serpiginous
ulcers (Fig. 2). The gastric wall measured up to
4 cm in thickness. The gastrophepatic, gastrocolic,
and peripancreatic lymph nodes were enlarged,
those closest to the stomach distinctly haemor-
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Fig. 1 External appearance of the stomach at Fig. 2 Mucosal surface of stomach showing gross
necropsy. oedema and serpiginous ulcers.
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Fig. 3 Numerous bacilli block the perivascular Fig. 4 Marginal sinus of lymph node with bacilli.
lymphatics. Note interstitial oedema, erythrocytes, Note distended sinus. Gram stain x 600.
and scattered bacilli. Gram stain x 250.
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rhagic. The spleen weighed 180 g, the capsule
was wrinkled, and there were no haemorrhages.
All other viscera were grossly normal.

All layers of the stomach revealed massive
oedema. The mucosal ulcers were covered with
clumps of bacilli. Vessels were maximally
dilated with complete stasis and focal peri-
vascular haemorrhage. Infiltration with neutro-
phils was insignificant. The lymphatics were
maximally dilated and contained large numbers
of bacilli (Fig. 3). Abscesses or carbuncles had
not formed. The perigastric lymph nodes revealed
distended sinusoids with occasional bacilli and
massive intrasinusoidal and intrapulp haemor-
rhage. More distant lymph nodes showed
reticulum cell hyperplasia, dilatation of lymph
sinusoids, and occasional bacilli (Fig. 4). The
hepatic sinusoids contained numerous neutro-
phils; occasional bacilli were phagocytosed by
Kupffer cells. All other organs, including kidney
and brain, appeared normal.

Cultures from the gastric mucosa, deeper
portions of the gastric wall, and perigastric
lymph nodes yielded a pure growth of B. anth-
racis, confirmed by animal inoculation.

Discussion

The occurrence ofprimary anthrax of the stomach
has been denied by some authors, who con-
sidered it a complication of anthrax septicaemia
(Poland, 1886; Stewart, 1911). Anthrax spores
can survive gastric acidity, contrary to previous
reports (Konjetzny, 1928; Siegmund, 1928).
Haemorrhagic lymphadenitis is always a sign
of primary infection and does not occur in
septicaemia in man (Konjetzny, 1928; Rochs,
1916; Siegmund, 1928). This has been con-
firmed by experimental investigations. Ross
showed that inhaled spores were phagocytosed
in the alveoli and transported to the hilar
lymph nodes, where vegetative forms developed.
Haemorrhagic lymphadenitis, mediastinitis, and
massive pulmonary oedema followed (Ross, 1955;
Walker, Lincoln, and Klein, 1967).

It can be reasonably assumed that our

patient was infected after consuming a con-
taminated meal. The cause of death, we believe,
was not due to the localization of bacilli in the
gastric wall. The massive fluid loss into the
interstitial compartment and the abdominal
cavity resulted in intolerable hypovolaemia. This
inordinate and obligatory transudation from the
serosal surface of the stomach is pathologically
identical with the gross subcutaneous oedema
observed in anthrax of the skin (Figs. 3 and 4).
A toxin, elaborated by B. anthracis, causes

massive fluid loss and lower nephron nephrosis in
experimentally infected guinea pigs (Ross, 1955;
Smith, Keppie, and Stanley, 1967). No cor-
responding changes are known in man. The renal
tubules of our patient were normal. The massive
oedema and ascites in our patient lend added
weight to the finding of a specific toxin affecting
capillary permeability (Smith et al, 1967;
Smith and Stoner, 1967; Walker et al, 1967;
Williams, Hill, Hawkins, Kewi Chao, Neuen-
schwander, and Lipscomb, 1967).

In retrospect, more aggressive fluid replacement
might have prevented death.
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