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ACG CASE REPORTS JOURNAL

CASE REPORT | STOMACH

Emphysematous Gastritis in a Transplant Recipient
With Clostridium ventriculi Infection
DavidPatrick St.Michel, DO,MPH1, AmyBorth, ACNP,MS1, JonahRubin,MD,MA1,NaeemGoussous,MD1,WilliamTwaddell,MD1,
Saad Malik, MD1, and Rolf Barth, MD1

1Department of Medicine, University of Maryland School of Medicine, Baltimore, MD

ABSTRACT

Clostridium ventriculi is a rare infection in poorly controlled diabetic patients with a history of gastroparesis. We present the first
documented case in a transplant recipient, who underwent a simultaneous liver kidney transplant. Computed tomography showed
emphysematous gastritis, endoscopy revealed gastric necrosis, andmicroscopy confirmed the diagnosis. Operative intervention was
high risk, given the previous liver transplant. Antibiotics and proton pump inhibitor treatment with repeat endoscopy at 4 days
showed resolution of gastric necrosis and elimination of microscopic evidence of infection. Combination antibiotic and proton
pump inhibitor therapy may be an effective treatment for this rare, life-threatening infection.

INTRODUCTION

Clostridium ventriculi (previously Sarcina ventriculi) infection is exceedingly rarewith a total of 22 reported cases.1,2 Previous reports
describe poorly controlled diabetic patientswith a history of gastroparesis whopresentwith epigastric pain, low volume hematemesis
and may demonstrate emphysematous gastritis on imaging.1–4,6 In the correct clinical context, diagnosis is confirmed with the
presence of characteristic findings on microscopy because biochemical testing can be unreliable and the organism grows poorly on
culture.5 Therefore, endoscopy for biopsy of the affected tissue is required for definitive diagnosis. Treatment has included antibiotics
and gastric resection. However, there are little to no data on the efficacy of these treatment regimens, andmortality rates are reported
to be as high as 75% if emphysematous gastritis is present.2,4We describe the first known case within the literature of emphysematous
gastritis caused by C. ventriculi in a transplant recipient.

CASE REPORT

A 35-year-old African American man underwent simultaneous liver and kidney transplant for primary sclerosing cholangitis and
end-stage renal disease secondary to diabetes mellitus. His immediate postoperative course was uncomplicated. However, the
months after his transplant were plagued with multiple readmissions for hyperkalemia, diabetic ketoacidosis, complications of
gastroparesis, and elevated liver enzymes. Twenty-two months after transplant, he presented with a 1-week history of low volume
hematemesis, epigastric pain, and blood glucose elevated to greater than 500mmol/L. His white blood cell count was 15,400 cells per
cubic millimeter of blood, consistent with an infectious process. He reported nonadherence to his immunosuppressive medications,
with laboratory values indicative of an episode of rejection: tacrolimus less than 1 ng/mL, creatinine of 4mg/dL, total bilirubin of 24.7
mg/dL, aspartate aminotransferase of 459U/L, and alanine transaminase of 287U/L.His vitals were stable, and hewas not in distress.
A computed tomography study was obtained which revealed emphysematous gastritis prompting an esophagogastroduodenoscopy
which showed a superficial gastric ulcer in the antrumwith necrotic debris. Biopsies revealed necrosis as well as tetrads and octets of
individual bacterial cells measuring up to 3 mm, the microscopic findings consistent with C. ventriculi5 (Figure 1).

A multidisciplinary team (including hepatology, transplant surgery, pathology, and infectious disease) was involved in determining the
treatment course. Antibiotic treatment was initiated with piperacillin-tazobactam and clindamycin in addition to intravenous pan-
toprazole 80 mg twice daily. This antibiotic regimen was selected after review of the literature, and pantoprazole was initiated to
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encourage healing of the ulceration. The patient had not been
adherent to his immunosuppressive regimen, and at the time of
presentationwasminimally suppressed (tacrolimus level less than
1) with creatinine, total bilirubin, aspartate aminotransferase, and
alanine transaminase elevated, indicating possible rejection. He
did have a history of previous rejection episodes. Therefore, we
initiated low-dose immunosuppression with tacrolimus and
myfortic concurrent with our management of his infection, with
daily monitoring of tacrolimus levels.

Operative intervention in the setting of emphysematous gastritis
was considered but was deferred because of high mortality risk in
the setting of previous liver transplant. The technical challenges in
the operative field of a previous liver transplant would likely have
been significant, and the area of infection on imaging seemed to

extend from the stomach into the duodenum. Instead, a short-
interval repeat esophagogastroduodenoscopy was performed 4
days after initiation of treatment which revealed significantly
improved gastric mucosa and healing of the ulcer. Repeat gastric
biopsies also showed no necrosis and no microscopic evidence of
C. ventriculi, and his white blood cell count had dropped to 10,500
cells per cubic millimeter of blood (Figure 2).

Unfortunately, after treatment of his infection, the patient’s
concomitant rejection of his transplanted grafts secondary to
immunosuppression medication nonadherence was compli-
cated by a hypotensive and ischemic event, and he died 17 days
after admission. At the time of this event, the patient’s infectious
symptoms had been resolved for 12 days, imaging had shown
resolution of the emphysematous gastritis, andmicroscopy had
demonstrated eradication of his C. ventriculi gastric infection
(Figure 3).

DISCUSSION

C. ventriculi was first described by Goodsir in 1842 as a human
pathogen found in stomach contents, with unclear clinical
significance.1 Originally identified as Sarcina ventriculi, it has
since been reclassified as C. ventriculi as it is a gas-producing
organism. It is a rare organism that most commonly infects the
stomach and affects poorly controlled diabetics with a history of
gastroparesis.1–4,6 Case reports also indicate an association with
chronic liver disease.6

Previous case reports describe an infection resulting in hema-
temesis, emphysematous gastritis, and frequently mortality sec-
ondary to gastric necrosis or perioperative complications after
gastrectomy.1–4,6 Portal venous gas is the worst prognostic
marker with estimated mortality approaching 75% in these pa-
tients.4 Infections can involve the esophagus and duodenum, but
gastric infection (85%) is the most common site.6 Endoscopy is
frequently performed, with a common finding of vegetative
material (presumably secondary to gastroparesis) and erosions,
ulcerations, mucosal necrosis, or stricture in 68.4% of cases.6

Figure 1. Computed tomography showing emphysematous gastritis
(arrows).

Figure 2. (A) Initial endoscopy of stomach with ulceration and necrosis and (B) microscopy findings characteristic of Clostridium ventriculi,
with tetrads and octets of individual bacterial cells measuring up to 3 mm (arrows).
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Although amolecular test exists for the diagnosis ofC. ventriculi,
the identification of characteristic tetrads and octets on light
microscopy is sufficient for diagnosis.6

The patient had several risk factors for the development of in-
fection particularly C. ventriculi. Immunosuppression after
transplant increased his risk of infection, although the impact in
this case is unclear, given his nonadherence to his regimen. The
patient was also a poorly controlled diabetic, who was not ad-
herent to dietary restrictions and often presented in diabetic
ketoacidosis. Previous case reports ofC. ventriculi describe poorly
controlled diabetes and a history of gastroparesis.6

This is the first reported case of C. ventriculi in an organ trans-
plant recipient and presented significant treatment challenges.
Patients who present with abdominal distention, hematemesis,
and abdominal pain have been successfully treated with antibi-
otics, proton pump inhibitors (PPIs), and supportive care.6

Unfortunately, our patient also exhibited emphysematous gas-
tritis, a poor prognostic factor.4,6 Previous case reports of patients
presenting with emphysematous gastritis describe operative in-
tervention with total gastrectomy.1–4 Transplant patients may
also poorly tolerate major operative intervention secondary
to immunosuppressive regimens and often have additional
comorbidities leading to difficult postoperative management.
Therefore, we opted to treat with antibiotics, PPI therapy, and
short-interval endoscopy for surveillance of treatment efficacy.
This demonstrated that a 4-day course of antibiotics and PPI
therapy resolved the previously noted necrosis and eliminated
microscopic evidence of the infection. This nonoperative treat-
ment course for emphysematous gastritis associated with C.
ventriculi infection may reduce mortality by avoiding the highly
morbid treatment option of a total gastrectomy.

We report the first documented case of emphysematous gastritis
secondary toC. ventriculi infection in a transplant recipient. The
data available on appropriate treatment of this infection are in-
complete. In an immunosuppressed, high-risk surgical candi-
date,we attempted conservative, nonoperativemanagementwith

short-interval evaluation of treatment progress using endoscopy.
Although the patient died secondary to other complications re-
lated to his transplant, this course demonstrated successful
nonoperative treatment of emphysematous gastritis associated
with this rare infection.
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Figure3. (A) After 4 days of treatment, endoscopy antibiotic andprotonpump inhibitor treatment showed resolution of ulcer and improvement
in condition of the gastric mucosa and (B) microscopic resolution of Clostridium ventriculi infection.
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