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Background Emphysematous gastritis is a rare and highly morbid condition characterized by intramural gastric infection with 
gas-forming bacteria. Diagnosis is typically established via computed tomography (CT), which often reveals 
ominous findings such as air within the gastric wall and portal venous gas (PVG); gastric perforation, manifesting 
as pneumoperitoneum, is a recognized and severe complication. While a growing body of literature details the 
successful conservative management of select cases of emphysematous gastritis, this report describes an unusual 
presentation where pneumoperitoneum resulted not from gastric perforation, but from the escape of extensive 
PVG through a tear in the liver capsule.

Summary A 51-year-old male with poorly controlled diabetes mellitus presented with abdominal pain, altered mental status, 
and lactic acidosis. Imaging confirmed emphysematous gastritis with extensive PVG and associated pneumoperi-
toneum. Emergent diagnostic laparoscopy and esophagogastroduodenoscopy (EGD) were performed, revealing 
no evidence of gastric perforation or ischemic bowel. Intraoperatively, a defect in the left liver capsule was identi-
fied, with gas observed emanating from this site, providing an explanation for the pneumoperitoneum. Following 
diagnostic exploration and placement of an abdominal drain, no further surgical intervention was required. The 
patient was successfully managed with bowel rest, intravenous antibiotics, and supportive care.

Conclusion Emphysematous gastritis is an infrequent and often fatal infection. While current literature increasingly supports 
conservative management in hemodynamically stable patients without perforation, the presence of pneumoperi-
toneum typically necessitates surgical exploration to rule out visceral perforation. This case presents a unique 
etiology of pneumoperitoneum in the setting of emphysematous gastritis: rupture of the hepatic capsule due to 
extensive portal venous gas accumulation. Once gastric and intestinal ischemia or perforation were excluded via 
laparoscopy and EGD, the patient was successfully managed non-operatively, highlighting that pneumoperitone-
um in this context does not invariably mandate gastric resection if a non-gastric source is identified and visceral 
integrity is confirmed.

Key Words emphysematous gastritis; pneumoperitoneum; portal venous gas; hepatic capsule; rupture

To Cite: Kittle HD, Meredith LT, Podder S, Doermann A, Nedelcoviciu 
R. A Rare Cause of Pneumoperitoneum: Emphysematous Gastritis 
Leading to Portal Venous Gas Causing Liver Capsule Tear and 
Pneumoperitoneum.ACS Case Reviews in Surgery. 2025;5(4):11-16.



Kittle HD, Meredith LT, Podder S, Doermann A, Nedelcoviciu RACS Case Reviews in Surgery

– 12 –American College of Surgeons ACS Case Reviews. 2025;5(4):11-16

Case Description
A 51-year-old male with a significant medical history, 
including severe heart failure (ejection fraction 10-15%) 
and insulin-dependent type II diabetes mellitus, presented 
to a community hospital with altered mental status. This 
was preceded by a two-week history of epigastric abdom-
inal pain, anorexia, and non-bloody, non-bilious emesis. 
On initial examination, he exhibited epigastric tender-
ness to palpation but no signs of peritonitis. The patient 
was tachycardic and required a norepinephrine infusion 
for hemodynamic support. Laboratory data were nota-
ble for lactic acidosis (2.6 mmol/L), diabetic ketoacidosis 
(beta-hydroxybutyrate 45.3 mg/dL), severe hyperglycemia 
(780 mg/dL), elevated liver function tests, coagulopathy, 
and significant leukocytosis (18.0 x 10⁹/L), raising strong 
suspicion for sepsis. His urine drug screen was positive for 
cocaine.

Computed Tomography (CT) of the chest, abdomen, and 
pelvis demonstrated gastric wall pneumatosis with associ-
ated extensive portal venous gas, complex air-filled lesions 
within the left hepatic lobe, and mild pneumoperitoneum. 
These findings were highly concerning for emphysema-
tous gastritis, potentially with perforation (Figure 1). The 
patient was initiated on broad-spectrum intravenous anti-
biotics (piperacillin-tazobactam) and aggressively resusci-
tated with lactated Ringer’s solution.

Following initial stabilization, the patient was transferred 
to our tertiary care facility and admitted to the surgical 
intensive care unit. A repeat CT scan of the abdomen and 
pelvis with oral contrast upon arrival showed no extravasa-
tion of contrast from the stomach or small bowel, though 
the pneumoperitoneum appeared to have increased. He 
continued to require low-dose norepinephrine for septic 
shock. Due to the persistent concern for a perforated vis-
cus, he was taken to the operating room for an emergent 
esophagogastroduodenoscopy (EGD) and diagnostic lap-
aroscopy.

The EGD revealed gastric mucosal cobblestoning, but no 
evidence of ulceration, necrosis, or ischemia (Figure 2). 
Laparoscopic examination showed no external signs of gas-
tric necrosis or perforation; the omentum was noted to be 
covering the anterior gastric wall. The stomach wall itself 
appeared pink and well-perfused, with evidence of gastritis 
and some purulent exudate on the gastric mucosa. Criti-
cally, gas was observed actively escaping through a defect in 
the capsule of the left lobe of the liver, correlating with the 
location of the hepatic portal venous gas collections seen 
on the preoperative CT scan. The small and large bowel 
were thoroughly inspected and showed no signs of isch-
emia or perforation. No succus or fecal contamination was 
noted within the peritoneal cavity to suggest a hollow vis-
cus perforation. The only identifiable source of the pneu-

Figure 1. Initial Computed Tomography Findings of Emphysematous Gastritis and its Sequelae. Published with Permission.

Axial contrast-enhanced CT scan of the abdomen on presentation. The image demonstrates extensive portal venous gas (PVG, purple arrow), gas collections within 
the left hepatic lobe (blue arrows) consistent with hepatic involvement, and extraluminal free air (pneumoperitoneum, green arrow), collectively indicative of severe 
emphysematous gastritis with associated complications.



Kittle HD, Meredith LT, Podder S, Doermann A, Nedelcoviciu RACS Case Reviews in Surgery

– 13 –American College of Surgeons ACS Case Reviews. 2025;5(4):11-16

moperitoneum was the escape of gas from the ruptured 
left liver lobe capsule. Laparoscopic access was obtained 
at the umbilicus using an open Hasson technique. A Jack-
son-Pratt (JP) drain was placed in the left upper quadrant, 
and the laparoscopic ports were removed.

Interventional radiology (IR) had been consulted previ-
ously and, at this juncture, did not recommend immedi-
ate percutaneous drainage of the hepatic lesions, advising 
instead for repeat CT imaging in the subsequent days. 
Postoperatively, blood cultures grew Clostridium per-
fringens. The patient was continued on intravenous pip-
eracillin-tazobactam and fluconazole, along with a pro-
ton-pump inhibitor (PPI) and an insulin infusion. His 
clinical condition improved with medical management, 
and he was successfully extubated on postoperative day 
(POD) 2. A repeat CT scan of the abdomen and pelvis 
on POD 4 demonstrated resolution of the pneumoperito-
neum but confirmed the presence of a developing abscess 
within the left hepatic lobe. IR re-evaluated the patient 
and performed an image-guided percutaneous placement 
of a 12-French catheter into this collection, draining sero-
purulent fluid (Figure 3); however, cultures of this fluid 
yielded no organismal growth.

On POD 9, an upper gastrointestinal study with water-sol-
uble contrast showed no evidence of gastric contrast 
extravasation or a gastro-hepatic fistula. Due to persistent 
or evolving hepatic collections, he subsequently required 
the placement of two additional percutaneous drains into 

Figure 2. Intraoperative EGD. Published with Permission.

Composite of intraoperative endoscopic images. (Top left and top right) 
Views of the gastric body and fundus showing areas of purulent exudate and 
mucosal cobblestoning, consistent with severe gastritis. Despite these changes, 
the underlying gastric mucosa appears viable and perfused. (Bottom left) 
Endoscopic view of a patent pylorus. (Bottom right) Endoscopic view of the 
proximal duodenum, appearing normal and well-perfused. No evidence of frank 
ulceration, necrosis, or perforation was identified.

Figure 3. Post-Intervention CT Demonstrating Hepatic Abscess and Drain Placement. Published with Permission.

Axial contrast-enhanced CT scan of the abdomen obtained POD 4. The image shows resolution of the previously noted pneumoperitoneum. A well-defined fluid 
collection consistent with an abscess is now evident in the left hepatic lobe. Note the presence of a newly placed percutaneous interventional radiology drain within 
the hepatic abscess (left-sided drain) and the surgically placed intra-abdominal drain (right-sided drain).
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left lobe liver abscesses. His diet was gradually advanced, 
and he eventually tolerated a regular diet. The infectious 
disease team transitioned his antimicrobial therapy to oral 
amoxicillin-clavulanate, with a plan to complete a 6-week 
course, to be followed by a repeat CT scan to assess for 
abscess resolution. The patient was discharged home on 
POD 16. All interventional radiology drains were subse-
quently removed on an outpatient basis following radio-
graphic and clinical resolution of his hepatic abscesses 
(Figure 4).

Discussion
We present the management of a complex case of emphy-
sematous gastritis complicated by pneumoperitoneum, 
which was ultimately attributed to the transhepatic capsu-
lar escape of portal venous gas rather than gastric perfora-
tion. The concurrent presentation of air-filled hepatic col-
lections and gastric wall emphysema on initial CT imaging 
posed a diagnostic challenge in definitively ascertaining the 
primary nidus of the gas-forming infection—whether it 
originated within the stomach or resulted from hematolog-
ic seeding of the liver. While hematogenous dissemination 
of bacteria to multiple organs is plausible, it does not fully 
account for the simultaneous presence of gas within both 
the gastric wall and the portal venous system. A gastric ori-
gin is favored for several reasons: 1) the patient’s presenting 
symptoms of epigastric abdominal pain and gastrointes-

tinal distress are suggestive of primary gastric pathology, 
with Clostridium perfringens, a known colonizer of the gas-
trointestinal tract, identified as the causative organism;1 2) 
the portal venous system is the most common conduit for 
bacteria to reach the liver from intra-abdominal sources; 
3) EGD revealed active gastric mucosal involvement with 
purulence, indicating direct infection of the gastric wall; 
and 4) the development of a drainable fluid-filled abscess 
in the left hepatic lobe was not evident until postoperative 
day 4, subsequent to the endoscopic visualization of gastric 
purulence.

Clostridium perfringens, a gram-positive, anaerobic bacillus, 
is well-recognized as a cause of food poisoning and trau-
ma-associated gas gangrene but also exists as a component 
of the normal gastrointestinal microbiome.1 It is a known 
causative pathogen in emphysematous gastritis and, more 
rarely, can lead to pyogenic liver abscesses.1,2 While pyo-
genic hepatic abscesses carry a reported mortality rate of 
6-14%, those specifically caused by Clostridium perfrin-
gens are associated with a significantly higher mortality, 
approaching 60%.2,3 This increased mortality is thought to 
be due to the rapid and often clinically occult progression 
of infection in its early stages. Furthermore, C. perfringens 
hepatic abscess and bacteremia can be complicated by 
intravascular hemolysis, a frequently fatal sequela,4 which 
fortunately did not occur in our patient.

Emphysematous gastritis is an exceedingly rare and severe 
infection of the stomach caused by gas-producing micro-
organisms, with reported mortality rates as high as 55%.5 
Patients typically present with abdominal pain, oral intol-
erance, abdominal distension, tenderness, fever, and, in 
severe cases, an acute abdomen and shock.6,7 CT imaging 
is diagnostic, classically demonstrating intramural gastric 
gas, and may also show associated portal venous gas, intra-
peritoneal free air, and bowel wall thickening.6 Laborato-
ry findings often include leukocytosis, and blood cultures 
may be positive if sepsis ensues. It is crucial to differen-
tiate emphysematous gastritis from gastric emphysema, a 
benign condition also characterized by air in the gastric 
wall but without associated signs of local or systemic infec-
tion.8 Gastric emphysema generally carries an excellent 
prognosis and is typically secondary to mechanical inju-
ry of the gastric mucosa (e.g., from a nasogastric tube) or 
barotrauma, and is often self-limited.8 Patients with simple 
gastric emphysema are frequently asymptomatic or mini-
mally symptomatic, without evidence of systemic toxici-
ty,9 and CT scans usually do not show associated gastric 
wall thickening.10 If the diagnosis remains unclear, EGD 
is indicated for direct visualization of the gastric mucosa.10

Figure 4. Follow-up CT Showing Resolution of Hepatic Abscess. Published 
with Permission

Axial contrast-enhanced CT scan of the abdomen obtained after completion 
of antimicrobial therapy and outpatient drain management. Note significant 
interval improvement with resolution of the previously identified left hepatic 
lobe abscess.
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Under normal physiological conditions, the stomach is 
well-protected against infection by its acidic environ-
ment, robust blood supply, and intact mucosal barrier. 
However, disruptions in these defenses—such as those 
caused by ingestion of corrosive substances, ischemia, or 
chronic NSAID use—can predispose individuals to infec-
tion.7 Immunocompromised patients, including those 
with diabetes mellitus, autoimmune diseases, or those on 
corticosteroid or immunosuppressive therapy, are also at 
increased risk for this rare condition.7 Given the infrequen-
cy of emphysematous gastritis, a paucity of high-level evi-
dence exists to guide optimal management. Nevertheless, 
a growing body of literature, primarily case reports and 
series, details improved outcomes with conservative man-
agement in select patients, typically involving bowel rest, 
intravenous antibiotics, and intravenous proton-pump 
inhibitors.11,12 A retrospective case-control study involving 
58 patients reported that none of the four patients who 
underwent total gastrectomy survived.13 Despite these 
trends towards non-operative management, it remains 
clinically challenging to refrain from surgical exploration 
in a patient presenting with pneumoperitoneum, due to 
the inherent risk of missing a visceral perforation, isch-
emia, or necrosis.14

The etiology of pneumoperitoneum in our patient was not 
a perforated viscus, which might have been anticipated 
given the CT findings of gastric emphysema. To the best of 
our knowledge, this is the first reported case of emphysem-
atous gastritis leading to extensive portal venous gas with 
subsequent transhepatic capsular gas escape causing pneu-
moperitoneum. The left lobe of his liver was almost entire-
ly replaced by gas and inflammatory collections, a conse-
quence of gas-forming bacteria transported via the portal 
vein. The reason for the relative sparing of the right hepatic 
lobe, despite its typically greater portal blood flow, remains 
unclear. We postulate that the severity of the intrahepatic 
gas accumulation led to the rupture of the liver capsule, 
thereby producing the pneumoperitoneum observed on 
imaging (Figure 5). There are three published case reports 
detailing post-endoscopic retrograde cholangiopancrea-
tography (ERCP) pneumoperitoneum attributed to severe 
pneumobilia and hepatic capsule rupture; all three of these 
patients were managed conservatively.15 However, given 
our patient’s constellation of pneumoperitoneum, por-
tal venous gas, and emphysematous gastritis, exploratory 
laparoscopy was deemed necessary to definitively exclude 
ischemic bowel or gastric perforation. Once these were 
ruled out laparoscopically and viable gastric mucosa was 
confirmed by EGD, we were reassured that conservative 
management with drain placement, antibiotics, and serial 

imaging was appropriate. If presented with a similar case in 
the future, obtaining a CT abdomen and pelvis with intra-
venous and possibly a venous phase contrast could be ben-
eficial, potentially providing more information regarding 
the presence of gas in the arterial system versus confine-
ment to the portal venous system. Furthermore, obtaining 
gastric mucosal biopsies at the time of EGD for additional 
microbiological culture and sensitivity data would have 
been informative.

In addition to diagnostic EGD and laparoscopy, the 
patient required percutaneous drainage of his left hepatic 
lobe collections. Gastrectomy was not indicated given the 
viable appearance of the gastric mucosa. The laparosco-
py revealed no evidence of intestinal ischemia that could 
independently explain the portal venous gas, further sup-
porting the hypothesis that the gas-forming Clostridium 
perfringens infection originated in the stomach and spread 
hematogenously to the liver.

Conclusion
Emphysematous gastritis is an infrequent and highly mor-
bid condition. While evolving literature suggests that con-
servative management can be successful in select, hemody-
namically stable patients without evidence of perforation, 
the presence of pneumoperitoneum and PVG typically 
mandates surgical exploration to exclude visceral perfora-

Figure 5. CT Highlighting Pneumoperitoneum. Published with Permission

Axial follow-up CT scan of the upper abdomen, highlighting the presence of 
extraluminal free intraperitoneal air.
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tion or ischemia. This is particularly pertinent given that 
gastric resection in the setting of emphysematous gastri-
tis carries a substantial mortality risk, as documented in 
existing literature. Our case demonstrates the successful 
application of a minimally invasive diagnostic approach, 
combining EGD and diagnostic laparoscopy, to defini-
tively assess gastric mucosal viability and rule out gastric 
perforation. This strategy allowed us to identify an unusu-
al cause of pneumoperitoneum—transhepatic capsular 
escape of PVG—and thereby avoid the significant mor-
bidity associated with a laparotomy in a critically ill patient 
with multiple comorbidities.

Lessons Learned
This case highlights an atypical etiology of pneumoperi-
toneum. While visceral perforation is the most common 
cause, this patient developed pneumoperitoneum second-
ary to the escape of gas—produced by gas-forming bac-
teria—through a tear in the liver capsule, a consequence 
of extensive portal venous gas. The judicious use of com-
bined EGD and diagnostic laparoscopy proved invaluable 
in this scenario. This minimally invasive approach allowed 
for direct visualization and confirmation of gastric mucosal 
integrity and the absence of intestinal ischemia, thereby 
obviating the need for a potentially morbid exploratory 
laparotomy, which would have carried significant risks in 
this physiologically compromised patient. Furthermore, 
this case underscores the importance of surgeons main-
taining proficiency in diagnostic and therapeutic upper 
endoscopy, particularly in acute care settings where gastro-
enterology consultation might be hesitant or delayed due 
to concerns of iatrogenic complications in the presence of 
suspected perforation.
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