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a b s t r a c t 

Pneumatosis intestinalis or abnormal intramural gas within the digestive tract usually sug- 

gests bowel ischemia necessitating urgent surgery. We report the case of an 82-year-old 

female presenting with hypotension and nausea, with a past history of schizophrenia, low 

grade chronic lymphocytic leukemia, stroke, bronchitis and rheumatoid arthritis. Computed 

tomography performed demonstrated extensive submucosal gas within the entire small 

bowel, associated with free gas in the peritoneal cavity. Bowel ischemia was diagnosed ra- 

diologically. However, a benign diagnosis of fecal impaction was ultimately made due to the 

patient’s stable clinical status. Clinical correlation and close monitoring of clinical status in 

this context is of greatest diagnostic assistance when encountered with this phenomenon, 

to prevent unnecessary harm to the patient. 

© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Pneumatosis intestinalis is a common radiological sign with
over 60 known causes [1] . With the improvement in radiologi-
cal technology and increase in uptake of computed tomogra-
phy, it is important to explore the various causes of this phe-
nomenon as detection increases in frequency [2–4] . Although
most commonly associated with bowel ischemia [5] , the inci-
dence of an association with benign pathology can reach 26%
[6] . Determining the cause would be vital to guiding the correct
management for the patient and the outcome. This should be
guided primarily by clinical correlation. 
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Case report 

An 82-year-old female was reviewed for hypotension with a
systolic blood pressure of 80. The patient was well, only com-
plaining of nausea. Her past medical history was significant
for schizophrenia, low grade chronic lymphocytic leukemia
treated conservatively, stroke, bronchitis, and rheumatoid
arthritis. She is a non-smoker. As an inpatient under the med-
ical team, her stay was complicated by episodes of hypo-
glycemia, associated with a loss of appetite, as well as con-
stipation. 
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Fig. 1 – Abdominal x-ray demonstrating marked distension of small bowel loops (yellow arrows) with gas in the 
submucosal plane (white arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

On examination, she appeared comfortable. She was
afebrile, not tachycardic, saturating at 98% on room air. Her ab-
domen was flat, with mild suprapubic tenderness and no signs
of peritonism. Bowel sounds were present. Her blood tests re-
vealed a white cell count of 10 × 10 9 /L, and a serum lactate of
1.1 mmol/l. Renal function was at baseline with an estimated
glomerular filtration rate of 56 mL/min/1.73m 

2 . Abdominal x-
ray showed marked distension of small bowel loops, with gas
in the submucosal plane ( Fig. 1 ). Computed tomography (CT)
of the abdomen and pelvis demonstrated extensive submu-
cosal gas within the entire small bowel, associated with free
gas in the peritoneal cavity ( Fig. 2 ). It was reported as small
bowel ischemia likely due to an embolus from the superior
mesenteric artery, given the distribution of the ischemia and
atheroma present in the aorta. 

A radiological diagnosis of bowel ischemia was made. After
review by the surgical team, the patient was not offered fur-
ther investigations or surgery due to refusal to proceed. How-
ever, the patient’s stable clinical status and absence of signs
of significant bowel ischemia the next day raised our suspi-
cions of benign pneumatosis intestinalis (PI), likely secondary
to fecal impaction, and the patient was commenced on regu-
lar osmotic laxatives. The patient was discharged a few days
later with regular bowel motions and improved appetite. No
radiological follow-up was sought due to the observable clin-
ical improvement. 
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Fig. 2 – Computed tomography of the abdomen and pelvis demonstrating extensive submucosal air within the entire small 
bowel (yellow arrows), associated with free gas in the peritoneal cavity (white arrow). (A) Axial view. (B) Coronal view. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Pneumatosis intestinalis (PI) or abnormal intramural gas
within the digestive tract, usually suggests bowel ischemia ne-
cessitating emergent surgery. However, there are other causes
of PI where surgery is not indicated. Clinical correlation is key
in order to avoid unnecessary surgical intervention and asso-
ciated morbidity [7] . A benign etiology should be considered if
the patient’s clinical status does not reflect a sinister pathol-
ogy. 

Up to 60 causes have been associated with PI [1] . Other than
bowel ischemia, life-threatening causes include toxic mega-
colon, bowel obstruction or strangulation, and trauma. Be-
nign causes can be divided into idiopathic, or secondary to
various diseases. These include respiratory disease, inflam-
matory bowel disease, autoimmune disease, immunosuppres-
sion, chemotherapy and post-operative sequelae [8 ,9] . 

The physiology of PI depends on etiology. In respiratory dis-
ease, alveolar rupture due to high interalveolar pressure leads
to the emanation of gas which spreads via the mediastinum
to the bowel wall. Elevated intra-abdominal pressures in these
patients, may also cause intraluminal gas to track intramu-
rally. Factors which compromise the intestinal mucosa, such
as corticosteroid therapy, or damage the mucosa, due to is-
chemia, inflammation, trauma, surgery and ulcers can also
cause intraluminal gas to diffuse intramurally [1 ,8] . Constipa-
tion can damage the bowel mucosa causing gas-forming bac-
teria to invade the intestinal wall, which may be the mecha-
nism of PI in our patient [9 ,10] . 
Patients are often asymptomatic with benign PI. Factors
which point to a sinister etiology include a serum lactate of ≥
2mmol, airway or hemodynamic compromise, peritonitis, ab-
dominal tenderness, acute kidney injury and the absence of
bowel sounds [1 ,11–14] . 

Radiographic features on CT associated with pathological
PI include portal venous gas, bowel distension, free fluid and
pneumoperitoneum. However, these signs can be non-specific
and should be interpreted with caution. Pneumoperitoneum
may be due to extravasation of intramural gas to the peri-
toneal cavity from benign PI rather than a perforated viscus
[8 ,10] . More specific findings for ischemia include absent bowel
wall enhancement, solid organ infarctions and signs of arte-
rial or venous mesenteric occlusion [1] . 

Management of PI should be guided by serial assessments
of the patient, especially if impressive radiological findings do
not correlate with the initial assessment. If a benign cause of
PI is suspected, the patient should be treated conservatively.
Otherwise addressing the causes of PI, such as aperients for
constipation or oxygen therapy for respiratory disease can be
instituted. A diagnostic laparoscopy could be performed in a
surgical candidate to rule out ischemic bowel or perforation if
findings are equivocal. 

PI is a radiological sign, not a diagnosis. Although life-
threatening causes need to be excluded first, benign causes of
PI should be considered when clinical and biochemical find-
ings do not reflect bowel ischemia. Clinicians need to rely on
their clinical expertise rather than radiographic findings when
PI is encountered, to avoid inappropriate management and
unnecessary harm to the patient. 
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