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A Case of Pneumatosis Cystoides Intestinalis in a Patient with Crohn’s Disease
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Pneumatosis cystoides intestinalis (PCI) has been reported to develop in association with conditions that in-
crease intra-abdominal pressure. However, the finding of PCI is relatively rare in Crohn’s disease (CD). A case of
PCI occurring with ileocecal CD is reported. Difficulties may arise at laparotomy when the surgeon needs to de-
termine the resection margin. A 61-year-old woman was diagnosed with ileocecal CD. She achieved remission
with prednisolone and 5-aminosalicylic acid, but was later admitted to our hospital due to abdominal distention.
Barium enema revealed an ileocecal stricture due to CD and PCI extending to the ascending colon. Colonoscopy
showed multiple, smooth-surfaced, small hemispherical protrusions in the ascending colon. Computed tomogra-
phy showed wall thickness and intramural air bubbles. Laparoscopic surgery was performed because of the ileo-
cecal stricture from CD 4 months later. The resected specimen showed stricture of the terminal ileum and cob-
blestoning edematous mucosa. PCI was recognized in the submucosa of the ascending colon. The patient’s post-
operative course was uneventful. The distal resection margin was able to be determined based on the findings of
submucosal edema. Therefore, intraoperative endoscopy is required when the PCI margin is unclear. Although
reports of CD associated with PCI are rare, this condition must be kept in mind. The resection margin should be
determined based on the distribution of CD lesions and the degree of intestinal edema for a safe anastomosis.
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Introduction

Pneumatosis cystoides intestinalis (PCI) is charac-
terized by the presence of gas within the submu-
cosal or subserosal layer of the intestinal wall. The
etiological mechanisms are unclear, although PCI
has been reported to develop in association with
raised intra-abdominal pressure due to ileus sur-
gery”, colonoscopy?, pulmonary diseases such as
chronic bronchitis®, trichloroethylene exposure ®,
connective tissue disorders®, use of immunosup-
pressants®, and inflammatory bowel disease (IBD)
such as ulcerative colitis (UC) and Crohn’s disease
(CD). However, PCI is relatively rare in CD”™%.

To illustrate the therapeutic problems related to
the co-existence of the two lesions, a case of PCI oc-
curring in a patient with ileocecal CD is reported.
Difficulties may arise at laparotomy when the sur-

geon has to determine the bowel resection margin.
Case Report

Patient

A 6l-year-old woman was diagnosed with ileoce-
cal CD in October 2001. She achieved remission of
CD with prednisolone (5 mg/day) and 5-
aminosalicylic acid (5-ASA). She had a history of ab-
dominal distension, increased flatus, and constipa-
tion in July 2006. She was referred to our hospital
for investigation and treatment. The abdominal
pain increased in late August 2008,

Past medical history revealed acute appendicitis
that required an appendectomy 46 years earlier.

On admission, her height was 144 cm, and her
weight was 39 kg. On examination, she was febrile,
with a distended and generalized tender abdomen,
without signs of peritoneal irritation.
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Laboratory investigations revealed anemia and
slight elevation of C-reactive protein, with no abnor-
malities in the white blood cell (WBC) count (Ta-
ble 1).

Plain abdominal radiography showed small collec-
tions of bubbly radiolucent gas along the wall of the
colon (Fig. 1). A barium enema examination showed
an ileocecal stricture due to CD and PCI extending
to the ascending colon (Fig. 2). On colonoscopy, mul-
tiple, smooth-surfaced, small, hemispherical protru-
sions were observed in the right colon (Fig. 3A, 3B).
The colonoscope was unable to be passed through
the ileocecal stricture to the oral side (Fig. 3C, 3D).

Table 1 Laboratory findings on admission

Complete blood count Blood chemistry

WBC 6,710 /uL Total protein 6.2 g/dL
RBC 335% 106 /uL Albmin 39 g/dL
Hb 85 g/dL  AST 11 U/L
Ht 285 % ALT 11 U/L
Platelet 32.3x10* /uL LD 170 U/L
ALP 145 U/L

Total cholesterol 210 mg/dL

Triglyceride 153 mg/dL

Creatinine 0.77 mg/dL

BUN 17.7 mg/dL

C reactive protein 083 mg/dL

HbAlc 58 % (JDS)
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No ulcerations or active lesions of CD were evident
on the anal side of the colon and rectum. Computed
tomography (CT) of the abdomen showed a thick-
ened wall and bubbly intramural air in the ascend-
ing colon (Fig. 4), with thickening of the bowel wall
in the ileocecal area. Intra-abdominal free air and

Fig. 1 Abdominal X-ray findings
Multiple air bubbles are seen in the ascending colon
distal to the ileocecal stricture.
A jir bubbles in the ascending colon.
— ileocecal stricture.

Fig. 2 Barium enema findings

A: Ileocecal stricture due to Crohn’s disease.

B: Multiple protruding mucosal lesions in the ascending colon.
The barium enema shows an ileocecal stricture due to CD and PCI extending to the as-

cending colon.
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Fig. 3 Endoscopic findings of the ascending colon
A, B: Multiple protruding mucosal lesions in the ascending colon.

C: Anal side of the stricture (arrow).
D: Inside view of the stricture.

Colonoscopy shows multiple, smooth-surfaced, small, hemispherical protrusions in the as-

cending colon. The colonoscope could not be passed through the ileocecal stricture to the

oral side (arrow).
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Fig. 4 Computed tomography findings
Computed tomography (CT) of the abdomen shows
wall thickness and intramural air bubbles in the as-
cending colon.

portal venous gas were not seen. These findings
suggested ileocecal stricture due to CD and PCI in

the ascending colon.

The patient was treated conservatively with an
elemental diet because she refused surgical treat-
ment at that time. Therefore, elective laparoscopic
surgery was performed due to an ileocecal stricture
from CD 4 months later.

Laparotomy showed ileocecal disease with slight
dilation of the oral side bowel due to the severe
stricture. Submucosal PCI was noted in the ascend-
ing colon distal to the ileocecal stricture. The distal
resection margin was able to be determined based
on the findings of submucosal edema.

The resection included 20 cm of the distal ileum
and ascending colon, and a functional end-to-end an-
astomosis (FEEA) was performed.

Macroscopic findings of the resected specimen
(Fig.5A)

The resected specimen showed stricture of the
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Fig. 5 Resected specimen
A: Macroscopic findings. The resected specimen shows the stricture of the terminal ileum
and cobblestoning mucosa with edema. No mucosal ulcerations or fistula formations of CD

are present.

B: Microscopic findings of Crohn’s disease. A noncaseating epithelioid granuloma is seen in

the stricture.

C: Microscopic findings of PCIL PCI is seen in the submucosa of the ascending colon.

terminal ileum and cobblestone mucosa with ede-
matous areas. Therefore, the active lesion of CD
was limited to the oral side of the colon. No mucosal
ulcerations or fistulas of CD were noted.

Microscopic findings (Fig. 5B, 5C)

A noncaseating epithelioid granuloma was seen
in the stricture. PCI was recognized in the submu-
cosa of the ascending colon.

The patient’s postoperative course was unevent-
ful. She now remains well on maintenance inflixi-
mab treatment, with no residual pneumoperito-
neum.

Discussion

PCI is associated with IBD, chronic obstructive
pulmonary disease (COPD), acquired immunodef-
ciency syndrome (AIDS), immunosuppressive ther-
apy, infection and intestinal ischemia. PCI has been
infrequently described in patients with IBD. Most
reports are limited to case studies and small series.

PCI may produce no symptoms and, as such, re-

quires no therapy, as exemplified by the present
case.

CT and abdominal radiography are the most fre-
quently used modalities for diagnosing PCIL. Low
window settings are important in the detection of
intraluminal air and obviate the need for intralumi-
nal contrast to outline the circumferential pattern of
PCL

The two most widely accepted theories about the
formation of PCI attribute the disorder to either
mechanical or bacterial causes. Mucosal ulcerations,
increased intraluminal pressure, and hyperperistal-
sis are considered to be the reasons for develop-
ment of PCI. Possible explanations for PCI arising in
bowel affected with Crohn’s disease include in-
creased intraluminal pressure and peristalsis with
diarrhea and obstruction, transmural ulcerations in
the bowel wall, and increased bacterial flora secon-
dary to obstruction.

PCI may produce no symptoms and requires no
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therapy. This is of particular importance for
Crohn’s patients, in whom small bowel resection
should be avoided if possible in anticipation of fur-
ther surgery and an eventual short-bowel syn-
drome. Elective laparoscopic surgery was selected
for the present patient because of a severe stricture
of Crohn’s disease in the terminal ileum.

In the present case, the distal resection margin
was able to be determined based on the findings of
subserosal edema; therefore, intraoperative endo-
scopy is required when the margin of submucosal
edema is unclear. Since PCI is a benign disorder,
complete resection is unnecessary. If PCI spreads
over long segments, the resection margin should be
decided based on the distribution of CD lesions and
the degree of intestinal edema for a safe anastomo-
sis.

Conclusion

Although reports on Crohn’s disease associated
with PCI are rare, this condition must be kept in
mind. The resection margin should be determined
based on the distribution of CD lesions and the de-
gree of intestinal edema for a safe anastomosis.
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