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Background A liver transplant patient developed a life-threatening and benign pneumatosis intestinalis in a single
hospitalization.

Summary  An 80-year-old male with a past medical history of liver transplantation presented with one day
of fevers and chills in the setting of two months of post-prandial, epigastric pain. Imaging studies
demonstrated suspected superior mesenteric artery ischemia and pneumatosis of the right colon and
the patient was taken for hemicolectomy. Several days later, the patient became symptomatic with
nausea, vomiting, shortness of breath, and hypotension. Computed tomography (CT) demonstrated
severe pneumatosis of the stomach and esophagus. Due to the morbidity and mortality that would be
associated with gastrectomy and esophagectomy, conservative management was pursued. The patient
recovered, and a subsequent CT demonstrated resolution of pneumatosis. Pneumatosis intestinalis is
a poorly understood condition of the bowel. Its significance is difficult to determine, and prognosis is
based on the etiology of the pneumatosis.

Conclusion = Pneumatosis is a radiographic and physical finding of uncertain significance. The authors present
a case of both life-threatening and benign pneumatosis in a single patient within the same
hospitalization. This case highlights the need for continued research into the causes and prognosis
associated with pneumatosis. Further, this paper emphasizes the critical importance of determining
the etiology of pneumatosis in selecting appropriate management.
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Case Description

Pneumatosis is a radiographic and physical finding of non-
specific significance. The authors report an unusual case of
a patient who developed pneumatosis intestinalis twice in
a single hospitalization. One of these episodes was deemed
to be from a perilous cause, and the other from a benign
cause that resolved with conservative management.

The patient is an 80-year-old male with a history of alco-
holic cirrhosis and hepatocellular carcinoma who has
received liver transplantation in 2001 and again in 2004
after chronic rejection of the first transplant. He has been
maintained on mycophenolate and sirolimus immunosup-
pression. Other health issues include hypertension, diabe-
tes, chronic kidney disease, hyperlipidemia, and ventral
hernia. He presented to this institution with two months
of intolerance to solid food and 24 hours of chills and
tremors.

His initial workup included blood labs that demonstrated
electrolyte abnormalities, including hypokalemia, hypo-
calcemia and anion gap metabolic acidosis. The patient
was admitted to the medical intensive care unit for further
management. Due to a diminished renal status, contrast
imaging was deferred until volume resuscitation could be
achieved.

Initial ultrasonography demonstrated adequate perfusion
to the transplanted liver. Computed tomography (CT) on
hospital day two demonstrated some mild pneumatosis of
the ascending colon; however, the patient’s symptoms at
this time were improving and not concerning for a hazard-
ous intraabdominal pathology. On hospital day four, the
patient developed vomiting, diarrhea, and hypotension.
Pressor support was initiated, and transplant surgery was
consulted.

CT angiogram was pursued and demonstrated worsening
pneumatosis of the right colon, superior mesenteric artery
with small caliber distal branches, and portal venous gas
(Figure 1). Arterial lactic acid was elevated to 2.8 mmol/L.
At this time, SMA ischemia was suspected, and surgical
management was undertaken. The patient received right
hemicolectomy, end ileostomy, and mucus fistula. A small
colonic perforation was noted intraoperatively.
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Figure 1. CT image, axial view. Pneumatosis intestinalis of the ascending
colon with suspected free air. Portal venous gas can be seen within the
liver.

Figure 2. A) Gross specimen demonstrating terminal ileum, ileocecal valve
and diseased ascending colon; B) area of ascending colon with necrosis
and small perforation; C) microscopic pathology showing submucosal
cystic areas consistent with pneumatosis intestinalis.

Following this procedure, the patient recovered well; how-
ever, on hospital day 14, the patient once again developed
nausea, emesis, and hypotension. The decision was made
to transfer to the surgical intensive care unit (SICU).
Non-contrast CT at this time demonstrated severe pneu-
matosis of the stomach and esophagus without perforation
and without an obvious etiology (Figure 2). Arterial lac-
tic acid slightly elevated to 1.4 mmol/L (normal 0.4-1.3).
Conservative management was selected since a surgical
approach would have yielded a highly morbid procedure in
an already frail patient. In the SICU, the patient received
nasogastric decompression of his stomach, support with
vasopressors, fluid resuscitation, and antimicrobial agents
(vancomycin, piperacillin/tazobactam, micafungin).
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Two days following the initiation of treatment the patient
received repeat CT imaging after chest crepitus was identi-
fied on physical exam, and there was concern for esophageal
perforation. The repeat imaging demonstrated complete
resolution of the pneumatosis without any perforation to
the foregut.

Figure 3. CT image, coronal view demonstrating pneumatosis of the
stomach and esophagus.

Discussion

Pneumatosis intestinalis is a condition of the gut where
gas collects under the mucosa or submucosa of the intesti-
nal wall."* In the adult patient population, it is associated
with chronic obstructive pulmonary disease, immunosup-
pression, endoscopic intervention, and ischemia to the
bowel.? In regards to pneumatosis of the esophagus and
stomach, there have been many cases documented demon-
strating association with upper endoscopy, Mallory-Weiss
tear, and dilation of the stomach.*> While no large study
has looked at the incidence of pneumatosis in the trans-
plant population, several small studies have demonstrated
a common occurrence, especially when compared to oth-
er solid organ transplant. Most studies have assessed for
pneumatosis within the first two weeks of transplantation.
The majority of pneumatosis in this population is benign,
with malignant pneumatosis associated with hypotension
and fever.®” Currently, there is no consensus on the mecha-
nism of pneumatosis, but there are two leading theories for
its development: mechanical and biological.

The mechanical theory is that of elevated intraluminal

pressures developing into transmural gas collection or dis-
section of gas into the bowel wall. The biological theory
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posits an increase in intramural gas, producing bacteria
that develops secondary to mucosal damage or disease."*
In this case, the patient had ischemia to the colon that led
to pneumatosis and subsequent perforation, which necessi-
tated surgical intervention. Days later, he developed pneu-
matosis of the foregut from an unknown etiology (possibly
intraabdominal pressure changes or tears from retching/
vomiting) that responded to conservative management.

Current treatment of pneumatosis suspected from a benign
etiology includes watchful waiting and the use of inspired
oxygen or hyperbaric oxygen.” The proposed mechanism
of action of this treatment includes increasing the diffusion
gradient of non-oxygen gases in the intramural space when
compared with the blood. This leads to diffusion of the gas

into the blood and subsequent metabolism."

In juxtaposition to the management of benign pneumatosis
is the surgical management mandated for pneumatosis of
life-threatening etiology. Pneumatosis, like that seen at the
beginning of this patient’s hospitalization, involves necro-
sis of the bowel necessitating the removal of affected tissue.
Life-threatening pneumatosis is often associated with isch-
emia to the bowel, obstruction, ileus, and toxic megaco-
lon. The pathophysiology for these causes likely represents
both increased intraluminal pressure and damage to the
mucosa. Portal venous gas in this setting portends a grave
outcome.'"'? In this case, initial CT angiogram demon-
strate insufficient blood supply to the ascending colon,
which helped identify the etiology of initial pneumatosis.
The radiographic evidence of portal venous gas was a use-
ful prognostic finding.

Conclusion

This case highlights the nonspecificity of radiographic
pneumatosis and reinforces the recommendation that the
suspected cause be considered when making treatment
decisions. Even two different areas of pneumatosis in the
same patient can signify different etiology and prognosis.

Lessons Learned

Pathology causing pneumatosis intestinalis is the most
important factor in prognosis. It is crucial for the sur-
geon to evaluate the pneumatosis and treat the suspected
pathology.
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