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Introduction

Pneumatosis intestinalis (PI), which is defined as gas 
within the bowel wall, has been reported to occur in 
association with many clinical conditions ranging from 
benign to life-threatening bowel perforation (1). PI has 
been reported to develop as a complication in recipients 
of solid organ transplantation and hematopoietic stem 
cell transplantation (HSCT), and the development of 
PI in these settings is thought to be associated with 
infection and immunosuppression, especially with the 
use of corticosteroids. In general, PI is rare after lung 
transplantation (LT), and to date, several cases of PI 
developing after LT for various lung diseases have 
been reported (2-10); furthermore, PI developing after 
LT for pulmonary graft-versus-host disease (GVHD) 
following HSCT has never been reported. Because HSCT 
recipients are high-risk candidates, owing to the prolonged 
immunosuppressive therapy and increased susceptibility 
to infections, the number of LTs performed for pulmonary 
GVHD developing after HSCT is still limited. In addition 
to the prolonged immunosuppressive therapy after HSCT, 

intense immunosuppression to prevent lung allograft 
rejection after LT might further increase the risk of PI 
in recipients of LT after HSCT. Herein, we describe two 
cases that developed PI after LT performed for pulmonary 
GVHD after HSCT.

Case presentation

Case 1

A 26-year-old man underwent bilateral cadaveric LT for 
pulmonary GVHD 5 years after receiving HSCT for acute 
myeloid leukemia (AML). Prior to the LT, the patient had 
never experienced gastrointestinal GVHD, either acute or 
chronic, and had received cyclosporine and a corticosteroid 
for the pulmonary GVHD. The immunosuppressive 
therapy after LT consisted of tacrolimus, mycophenolate 
mofetil and a corticosteroid. Four months after the LT, 
routine follow-up computed tomography (CT) showed 
PI involving the ascending and transverse colon, with 
free intraperitoneal gas (Figure 1). The patient had no 
symptoms, normal laboratory study results, and no evidence 
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of any systemic or intestinal infections. He was treated 
conservatively without bowel rest. The PI resolved and was 
no longer seen on the abdominal CT performed 3 months 
later. At present, 20 months after the LT, the patient 
remains alive.

Case 2

A 35-year-old woman underwent bilateral living-donor 
lobar LT for pulmonary GVHD developing 9 years 
after HSCT for Hodgkin’s lymphoma. The patient had 
never suffered from gastrointestinal GVHD, either 
acute or chronic, after the HSCT. Prior to the LT, the 
patient was receiving tacrolimus and a corticosteroid 

for pulmonary GVHD. After the LT, she received triple 
immunosuppressive therapy, consisting of tacrolimus, 
mycophenolate mofetil and a corticosteroid. The patient 
developed three episodes of acute rejection, necessitating 
steroid pulse therapy and antithymocyte globulin 
administration. Two months after the LT, she developed 
prolonged diarrhea lasting for 1 month. Laboratory 
examination revealed no evidence of systemic or intestinal 
infections, including cytomegalovirus, Clostridium 
difficile, or other bacterial/viral infections. Abdominal CT 
demonstrated PI involving the whole colon and rectum, 
with massive retroperitoneal air (Figure 2). Colonoscopy 
demonstrated multiple elevated lesions (Figure 3), and 
histological examination of colonoscopic biopsy specimens 

Figure 1 Abdominal computed tomography at 4 months after lung transplantation showed free air under the diaphragm in case 1 (arrow) 
(A), and pneumatosis coli involving the ascending and transverse colon (B). Abdominal X-ray in the supine position showed pneumatosis 
involving the ascending colon (arrow) (C).

Figure 2 Abdominal computed tomography at 2 months after lung transplantation in case 2 revealed pneumatosis involving the colon (A,B), 
with a large amount of retroperitoneal air (arrow) (A).
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revealed PI without no evidence of gastrointestinal GVHD. 
The patient received oxygen therapy without bowel rest, 
and the PI disappeared within 8 days. At present, 29 months 
after the LT, the patient remains alive.

Discussion

To the best of our knowledge, this is the first report of PI 
complicating LT performed for pulmonary GVHD after 
HSCT. Although PI is a rarely encountered complication 
after LT (2-10), at our hospital, 2 of 21 recipients (9.5%) of 
LT after HSCT developed PI among a total of 147 recipients 
of LT between 1998 and 2015. Considering that the reported 
incidence of PI after HSCT is only 1.2–3.1% (11,12), the 
incidence of PI complicating LT performed after HSCT 
might be higher as compared to that after HSCT. 

T h e  p o s s i b l e  c a u s e s  o f  P I  a f t e r  LT  i n c l u d e 
cytomegalovirus infection, Clostridium difficile colitis, 
corticosteroids and immunosuppressive agents (2-10). It 
has been considered that inflammation caused by infection 
destroys bowel mucosa allowing invasion of gas-producing 
bacteria or air itself (4). Moreover, in the reports of PI 
after HSCT, corticosteroids independently appear to 
significantly increase the risk of development of PI after 
HSCT (11,12). In regard to the mechanism underlying the 
development of PI after HSCT, it has been speculated that 
corticosteroids may induce atrophy of the Peyer’s patches, 
resulting in defects of the bowel mucosa and subsequent 
migration of gas or air into the submucosal and subserosal 
regions (11,12). Our patients showed no evidence of 

infection including cytomegalovirus or Clostridium difficile 
infection. On the other hand, they had received long-
term immunosuppression with a calcineurin inhibitor and 
corticosteroid for 5 and 9 years, respectively, for pulmonary 
GVHD prior to the LT, which might have contributed to 
the development of the PI after the LT. After LT, high doses 
of corticosteroids are routinely used, while calcineurin 
inhibitors and mycophenolate mofetil are also used 
concurrently with therapeutic drug monitoring. Because 
the long-term immunosuppression for pulmonary GVHD 
might potentially damage the bowel mucosa, the intestine 
of patients with pulmonary GVHD might be susceptible 
to PI caused by the intense immunosuppression, especially 
administration of corticosteroids, after LT.

For the diagnosis of PI, CT is the most sensitive and 
specific examination (12). In the recipients of LT after 
HSCT, gastrointestinal GVHD should be inevitably 
considered in the differential diagnosis of PI. In our case 2, 
colonoscopic biopsy was useful to exclude gastrointestinal 
GVHD and diagnose PI. Because emergent surgical 
intervention is imperative for avoiding mortality in patients 
of life-threatening PI caused by bowel perforation or 
ischemia, PI should be carefully managed by following the 
treatment algorithm as described before (13). Moreover, 
although PI has been reported to have a high mortality rate, 
the mortality has been associated with surgical complications 
rather than with the development of peritonitis or septic 
shock (11,12). Both of our patients recovered conservatively, 
and in case 2, oxygen therapy facilitated early resolution of 
the PI. In addition, PI developing after LT resolved with 

Figure 3 Colonoscopy demonstrated multiple, flat-to-elevated submucosal lesions in case 2 (arrows) (A). Histological examination of biopsy 
specimens showed air within the submucosal area (arrows) (B), with no evidence of gastrointestinal graft-versus-host disease (hematoxylin & 
eosin staining).
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conservative therapy alone in most of patients according to 
a previous report (2-10). Similar to the management of PI 
after HSCT, conservative management, including bowel 
rest, total parental nutrition and oxygen therapy, might be 
the first-line therapy to minimize the risk of unnecessary 
surgery in cases of PI developing after LT.

Frequent performance of CT after LT could increase 
the incidence of PI in LT recipients, especially those with 
a history of prolonged immunosuppression for pulmonary 
GVHD, and it is necessary to ensure prompt diagnosis and 
adequate management. 
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