
RADIOLOGICAL CASE

Case Summary
An elderly patient presented to 

the emergency department with a 
48-hour history of diffuse abdomi-
nal pain and abdominal distension 
accompanied by an episode of vom-
iting. The patient had been chron-
ically constipated but had no nausea, 
anorexia, diarrhea, or fever.

Previous medical history included 
congestive heart failure and atrial 
fibrillation, and no prior surger-
ies. Physical examination revealed 
mild diffuse abdominal pain with 
guarding. Laboratory tests were 
unremarkable, with normal white 
blood cell count, c-reactive protein 
and serum lactate.

Imaging Findings
Abdominal radiography revealed 

a large-volume pneumoperitoneum, 
with mild distension of small bowel 
loops but no gas-fluid levels (Figure 
1). A subsequent contrast-enhanced 
computed tomography (CT) scan 
demonstrated a large amount of free 
air and multiple cystic spaces within 
the wall of a segment of the jejunum 
and duodenum. There were also 
cystic spaces within the omentum 
and parietal peritoneal fascia, as well 
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Figure 1. Seated abdominal radiograph. Large pneumoperitoneum (black arrows) with the 
Rigler double wall sign. Segmental pneumatosis intestinalis can be seen as roundish air 
streaks in the wall of a small-bowel loop (white arrows). There is mild small-bowel distension.

as several diverticula in the jejunum 
(Figure 2). There were no signs of 
bowel obstruction.

An emergency laparotomy 
revealed thickening of a jejunal seg-
ment with some diverticula associ-
ated with mesentery gas infiltration. 
No vascular compromise was found. 

Owing to suspicion of diverticular 
perforation, a segmental bowel 
resection was performed.

Pathology revealed multiple empty 
cysts expanding the submucosa, 
as well as in the subserosal layer 
with a sponge-like appearance, and 
some jejunal diverticula without 
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signs of complication. Histological 
examination demonstrated several 
empty cysts predominantly in the 
submucosa but also in the mucosa, 
muscularis propria, and subserosa, 
which were lined by multinucleated 
giant cells (Figure 3).

Diagnosis
Pneumatosis cystoides intestinalis

Discussion
Pneumatosis intestinalis is a radio-

graphic or physical finding charac-
terized by the presence of gas within 
the wall of the intestine. Mesenteric 
ischemia and bowel obstruction 

represent the most life-threatening 
causes of pneumatosis intestinalis.1

A rare and benign subtype of 
intestinal pneumatosis, pneumatosis 
cystoides intestinalis (PCI) is char-
acterized by multilocular, gas-filled 
cysts localized in the intestinal sub-
mucosa and subserosa. The condition 
can occur anywhere along the gastro-
intestinal tract, but the colon is the 
most common localization.2 Pneuma-
tosis has been also found in unusual 
regions such as the mesentery, omen-
tum, and hepatogastric ligament.3

Pneumatosis cystoides intesti-
nalis can be divided into primary 
and secondary types. Causes of 
secondary PCI include pulmonary 
disease, inflammatory bowel disease, 

connective tissue disorders, iatrogen-
ic procedures, certain medications, 
and organ transplantation.4 There 
are only a few case reports of pneu-
matosis intestinalis associated with 
jejunal diverticulosis.5,6 Zakhour and 
Clark suggested that the association 
of pneumatosis and diverticulosis 
could be related to mechanical and 
bacterial factors.6

Patients may be asymptomatic or 
they may demonstrate a broad spec-
trum of nonspecific gastrointestinal 
symptoms such as abdominal pain, 
distention and/or obstruction, as well 
as diarrhea, nausea, and vomiting.7

The imaging modalities most 
frequently used to diagnose pneu-
matosis intestinalis are radiography 

Figure 2. Contrast-enhanced abdomen and pelvis CT (A) Coronal image in lung window setting. Multiple cystic spaces in the wall of jejunum 
(arrowheads) and several diverticula in the same jejunal segment (arrows). Large pneumoperitoneum is also shown (star). (B)  Axial image in lung 
window setting. Large pneumoperitoneum (star). Multiple cystic spaces are seen within the omentum and parietal peritoneal fascia (arrows). (C) Axial 
shows several small bowel diverticula (arrows) without signs of inflammation.
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and CT, the latter of which is the 
most sensitive and specific for the 
condition. On radiography, PCI is 
characterized by radiolucency within 
the wall of the GI tract.4 Abdominal 
radiographic findings are detect-
ed in approximately two-thirds of 
patients.7 On CT, PCI appears as seg-
mental or diffuse cystic spaces along 
the wall of the intestine; it can also 
appear in the mesentery and omen-
tum. Visualization of CT images in 
lung windows helps to detect PCI.4

Two patterns of pneumatosis 
intestinalis have been described: 
a bubble-like or cystoid pattern 
characterized by separate bubbles 
of gas with a cystic appearance, and 
a linear pattern in which the gas has 
a curvilinear and a circumferential 
form in the bowel wall.1 

The presence of linear pneuma-
tosis and additional findings such 
as bowel-wall thickening, absent 
or intense mucosal enhancement, 
distended bowel, arterial or venous 
occlusion, ascites, large volume 
pneumoperitoneum, and portal or 
mesenteric venous gas increases the 
possibility of pneumatosis intesti-
nal due to a life-threatening cause.7 
Importantly, spontaneous small 
pneumoperitoneum can be associ-
ated with PCI, due to the rupture of 

subserosal cysts in the bowel wall.4

Histopathologic diagnosis of 
PCI is made in the presence of 
submucosal or subserosal empty 
spaces lined by multinucleated giant 
cells and macrophages.5

Pneumatosis cystoides intestinalis 
is often benign and only requires 
conservative treatment with antibi-
otics (especially metronidazole) and/
or normobaric or hyperbaric oxygen 
therapy with follow-up. Surgical 
treatment should be considered for 
patients  who remain symptomatic 
despite medical therapy or who de-
velop PCI-related complications such 
as bowel obstruction, perforation, 
peritonitis, and necrosis.7 

In our case, bowel resection was 
performed owing to the presence of 
a large amount of free peritoneal air 
and jejunal diverticula that raised the 
suspicion of perforation. 

Conclusion
Owing to its rarity and nonspe-

cific symptoms, PCI can be easily 
misdiagnosed. Correlating clinical 
history, imaging findings, and 
laboratory results is fundamental to 
differentiating benign from urgent 
cases and preventing misdiagnosis 
and inadequate treatment.
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Figure 3. (A) Gross specimen of the resected segment of the jejunum (opened). Multiple empty cysts expand the submucosa, presenting a sponge-like 
appearance. There are some cysts in subserosal layer, as well as a diverticulum (arrow) along the mesenteric border. (B) Histological image of jejunum 
wall (H&E stain, original magnification, 20x) demonstrates multiple cysts in submucosal layer.
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