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ABSTRACT

We describe a patient who presented with hematemesis and was found to have unusually well-demarcated erythematous mucosa
with a 2–3 cm irregular nonbleeding necrotic ulcer in the gastric body on esophagogastroduodenoscopy. Biopsy and pathologic
examination of the tissue indicated infection with a rare bacterium, Sarcina ventriculi, prompting treatment with an unproven
combination of 4 agents: metronidazole, ciprofloxacin, sucralfate, and pantoprazole. Repeat esophagogastroduodenoscopy 8 weeks
later revealed complete resolution of the ulceration and surrounding erythema. These results may contribute toward establishing an
appropriate therapeutic regimen for future S. ventriculi infections.

INTRODUCTION

Sarcina ventriculi is a rare gram-positive anaerobic coccus that thrives in acidic environments and uses carbohydrate fermentation as
its sole source of energy, with ethanol, acetate, and hydrogen as important end products.1,2 The organism’s ability to survive and
thrive in a broad range of environments with varying pH circumvents the natural defense mechanisms of the stomach’s acidic
conditions and instead maymake it an ideal environment for growth.2 JohnGoodsir first observed S. ventriculi in gastric contents in
1842 after a patient presented withmonths of abdominal distension, nausea, and associated frothy emesis.3 Additional investigation
revealed that the bacterium is commonly identified in patients with delayed gastric emptying or gastric outlet obstruction.4,5 Sarcina
ventriculi has been implicated as a cause of gastric ulcer, emphysematous gastritis, and gastric perforation as well as gastric
adenocarcinoma and pancreatic adenocarcinoma.5,6

CASE REPORT

A 68-year-old woman with gastroesophageal acid reflux, type 2 diabetes, hypertension, and end-stage renal disease on he-
modialysis presented with hematemesis for 1 day. Before admission, the patient was not on a proton pump inhibitor and did not
have factors that predisposed her to developing gastric ulcers. She was hemodynamically resuscitated and given an intravenous
proton pump inhibitor. Esophagogastroduodenoscopy (EGD) demonstrated a large area of erythematous mucosa with un-
usually well-definedmargins involving a significant proportion of the gastric fundus and proximal body.Within this area was a
2–3 cm irregular nonbleeding necrotic ulcer suggestive of malignancy (Figure 1). Multiple biopsies were obtained from the
ulcer edge and erythematous mucosa. Pathology was significant for erosive gastropathy with superficial erosion and reactive
changes as well as ulcer pathology with mucosal necrosis and erosion. Interestingly, there were scattered intraluminal mi-
croorganism’s characteristic of S. ventriculi on hematoxylin and eosin stain (Figure 1). There was no background of chronic
gastritis as typically seen inHelicobacter pylori infection, but given the active inflammation, immunostaining forH. pylori was
found to be negative. Based on the few available case reports, the patient was treated with 1 week of metronidazole 500 mg 3
times daily, ciprofloxacin 500 mg once daily, and sucralfate 1 gm once daily as well as 8 weeks of pantoprazole 40 mg 2 times
daily.5,7 The doses were adjusted for a patient who was on hemodialysis. During and after completion of the treatment, the
patient did not report further episodes of hematemesis. Repeat EGD 8 weeks later demonstrated a normal esophagus, stomach,
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and duodenal bulb. There was no endoscopic evidence of
residual ulceration or erythema in the stomach; therefore,
repeat biopsies were not obtained.

DISCUSSION

Sarcina ventriculi is a rare bacterium associated with delayed
gastric emptying or gastric outlet obstruction. In this case, di-
abetes was the predisposing risk factor to the patient developing
delayed gastric emptying. This case demonstrated several note-
worthy points related to the initial presentation, endoscopic and
histopathologic identification, and treatment of this infection.
Hematemesis as the initial presenting symptom of S. ventriculi
infection in an otherwise asymptomatic patient, as in this case, is
exceedingly rare. A review of the literature revealed that indi-
viduals suffering from infection with S. ventriculi typically pre-
sent with epigastric abdominal pain or spasms, abdominal
distension, nausea, and subsequent emesis.5 Typically, in cases of
S. ventriculi infection, endoscopy revealed esophageal and gastric
inflammation with diffuse erythema, gastric ulcer, and retained
food and bile.5,7 Endoscopic evaluation in this case revealed a
unique well-defined margin between normal and abnormal
mucosae that, to the best of our knowledge, has not been pre-
viously described but could be a feature that would raise suspi-
cion of this infection at the time of endoscopic evaluation.

S. ventriculi demonstrates distinctive histopathologic features:
cuboid organisms that occur in tetrads or packets of 8 as a result
of cell division in 2 planes of growth, with basophilic staining
with hematoxylin-eosin.4 Histopathologic identification in this
case indicated basophilic staining organisms arranged in tetrads
with surrounding necroinflammatory debris consistent with a
diagnosis of S. ventriculi (Figure 1). Although this presentation
is representative of typical S. ventriculi infection, other organ-
isms includingMicrococcus species, Staphylococcus species, and
evenH. pylori are among the differential diagnosis and are easily

eliminated as causative organisms based on their size, shape,
and growth pattern.

Currently, there is no consensus regarding the best therapeutic
agents or duration of treatment in cases of infection with S. ven-
triculi. Given the organisms’ association with serious and life-
threatening sequelae, we elected to proceed with a multidrug
treatment based on the few available case reports. Therefore, the
patientwas treatedwith1weekofmetronidazole, ciprofloxacin, and
sucralfate as well as 8 weeks of pantoprazole.5,7 The doses were
adjusted for a patient who was on hemodialysis. Endoscopic eval-
uation 8 weeks after treatment with this regimen demonstrated
complete resolution of the gastric erythema and necrotic ulcer.
Clinically, the patient denied gastrointestinal symptoms including
abdominal pain, distention, nausea, and further episodes of hem-
atemesis. Based on the healthy gastric mucosa observed on repeat
EGDand lack of clinical symptoms, treatment successwas achieved
and repeat biopsies were not obtained. These results contribute to
establishing an appropriate treatment regimen for future cases in
infections with S. ventriculi. The organism’s associationwith gastric
ulcers, emphysematous gastritis, and gastric perforation as well as
gastric adenocarcinoma and pancreatic adenocarcinoma makes its
identification, management, and treatment clinically important.
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Figure 1. (A) A 2–3 cm irregular nonbleeding necrotic ulcer in the gastric body surrounded by deeply erythematous mucosa with atypically
well-demarcated margins; (B) 1,0003 hematoxylin and eosin (H&E) staining indicating necroinflammatory debris (black arrows) and
admixed Sarcina organisms (yellow arrows) arranged in tetrads.
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