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Abstract

Pneumatosis cystoides intestinalis (PCI) is a rare condition, associated with a variety of diseases. The
presenting clinical picture is usually variable and represents a diagnostic challenge for the clinician. In
the present paper we describe PCI, its common and an uncommon clinical presentation and pathological
findings. Ours is a case report of 2 cases, both of which presented in a different clinical setting confirming
that, apart from asymptomatic cases, the clinical presentation of PCI may be widely different. Our findings
also point out that clinicians and endoscopists should be aware of the possible presentations of PCI in
order to correctly manage the patients with PCI and avoid unnecessary surgeries.

Introduction

Pneumatosis cystoides intestinalis (PCI) is a rare
entity with a reported incidence of 0.03%. It is
characterized by the presence of numerous
gaseous cysts containing nitrogen, hydrogen and
carbon dioxide in the intestinal submucosa and
subserosa™?. Du Vernoi described PCI first in
1783 and later Koss subcategorized it in 1952¢).
The exact etiology of the disease is still unknown
however PClI may arise in association with
colonoscopiest”,  ileal  surgery®,  chronic
pulmonary disease®, connective tissue disorders!”?
and ingestion of sorbitol®® or lactulose®. Lesions
of PCI are mainly located in the colon (46%) and
small intestine (27%), followed by the large and
small intestine (7%) and stomach (5%)™%. There
is no characteristic clinical presentation of pneu-

matosis. In  primary PCl, the clinical
manifestations are nonspecific, such as abdominal
pain (59%), diarrhea (53%), nausea and vomiting
(14%), mucus in stool (12%), and hematochezia
(12%) [1611]. In secondary PCI, patient presents
with primary disease manifestations, although
about 3% of the patients with secondary PCI
complain of complications, including
pneumoperitoneum, volvulus, intestinal
obstruction, and intestinal ischemia [1611,1712,
1813-2015]. There has been an aruguemnt in
literature that the cystic spaces of pneumatosis
intestinalis are the gas (air)-distended lymphatic
channels secondary to the entry of bowel luminal
gas (air) into the bowel wall in various conditions
in which the mucosal integrity is lost.(1416)

Dr Anchana Gulati et al IMSCR Volume 09 Issue 04 April 2021

Page 30




Case Report

Case 1

A 44 years old male patient presented with
complains of non-progressive, non radiating,
colicky upper abdominal pain, abdominal
distention,  non-bilous, non-blood  stained
vomitting and non-passage of flatus for the past 4
days. Patient had similar complains multiple times
in the past 5 years. The patient was a chronic
smoker and was a known case of COPD and
abdominal koch. On physical examination, there
was abdominal distention. On palpation of
abdomen, there were multiple firm intra-
abdominal lumps ranging in size from 3x3cm to
4x4cm in the right inguinal fossa. Radiological
examination suggested multiple cystic lesions in
the submucosa of the ileum. The patient thus
underwent exploratory laprotomy with resection
of multiple sessile and pedunculated air filled
vesicles bearing segment of ileum with ileal-ileal
anastamosis. The specimen was then sent to the
histopathology lab for further examination. On
gross examination 2 samples were received. A 75
cm long segment of ileum was received, outer
surface of ileal segment was studded with
numerous coalesced grape-like vesicles of
variable size, ranging in diameter from 0.2-0.5cm
(fig.1). Resection margins also revealed presence
of vesicles. On cutting through, the vesicles were
filled with gas. On cut opening the ileum through
the anti-mesentric border, the mucosa was focally
preserved and the vesicles were projecting into the
lumen focally. Separately, in the second sample, a
single grey-white globular soft tissue piece
(mesenteric lymph node) measuring about 1 cm in
diameter was received. Cut-section was solid, tan-
brown in colour. Microscopic examination of the
ileal wall with grape like vesicles revealed normal
mucosa with denuded epithelial lining of some of
the villi and focally seen cystically dilated spaces
projecting on the surface of the mucosa.
Submucosa revealed dilated congested blood
vessels, edema and cystically dilated spaces lined
by histiocytic multinucleated giant cells merging
with endothelial cells and chronic inflammatory

cells (fig.2). Bundles of muscularis propria reveal
edema and prominent myentric plexus. Serosal
surface revealed numerous cystically dilated
spaces (fig.4) of variable size lined by flattened
endothelium, chronic inflammatory cells and
multinucleated histiocytes. Additionally, hyaline
nodules, vascular congestion, lymphocytic
inflammatory infiltrate, aggregates of hemosiderin
laden macrophages and collections of histiocytic
giant cells are also seen. Resection margins also
focally revealed presence of cystically dialated
vesicles. Microscopy of the the separately sent
mesenteric lymph node revealed features of an old
healed tuberculosis- comprising of a well
circumscribed nodule with marked areas of
necrosis in centre surrounded by foci of
hyalinization and scattered lymphocytes and
histiocytes. A focus of ill defined epithelioid cell
granuloma along with occasional langhan’s type
giant celsl also seen. Based on the above findings,
the histological diagnosis of Pneumatosis
Cystoides Intestinalis (ileal segment) with
involved resection margins was signed off.

Case 2

A 45-year-old man presented to the surgery
department with upper abdominal pain, obvious
abdominal distension, bloody stools tenesmus,
fever and night sweats. Patient was a known case
of celiac disease and was on a gluten free diet for
the past 2 years. The patient suffered similar
episode of abdominal pain and bloody stools 3
months prior as well, but did not visit the hospital
that time as the symptoms subsided after 3 days.
Clinically, complication of celiac disease with
intestinal lymphoma was postulated. Abdominal
X-ray showed multiple intraluminal gas pockets in
the ileum. Colonoscopy revealed grape-like or
beaded subepithelial lesions, a few of them with
erythematous mucosa distributed throughout the
ileum. Hence, exploratory laprotomy with
resection of the gas filled pockets bearing segment
of ileum with ileal-ileal anastamosis. On gross
examination, a 24 cm long segment of ileum was
received. Outer surface was unremarkable. Cut
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surface showed multiple cystic vesicles in the
wall. Resection margins were also involved by the
cystic vesicles grossly. An ulcer measuring 0.7cm
in diameter was identified at one end of the ileal
segment. Microscopic examination of the sections
from the intestinal wall with cysts revealed normal
ileal mucosa with focal ulceration. Lamina propria
showed mixed inflammatory cells comprising of
lymphocytes, macrophages, few plasma cells,
neutrophils and eosinophils. Submucosa revealed
edema, dilated congested blood vessels, and many
cystically dialated spaces lined by histiocytes,
multinucleated  giant cells merging  with Figure 2 (10x) Normal intestinal mucosa and
endothelial cells and chronic inflammatory cells submucosal cyst. (Case 1)

(fig.5,6). Resection margins were also involved by
the cystically dilated spaces. Hisologically, the
diagnosis of Pneumatosis Cystoides Intestinalis
was given.

Fig. 3 (100x) Submucosal cyst (in fig.2) lined by
histiocytic multinucleated giant cells merging with
endothelial cells and chronic inflammatory cells.
(Case 1)

Fig.1. lleal segment: normal mucosa (black arrow,
left top); numerous coalesced air filled grape-like
vesicles studded through the serosal surface.
(white arrows)

Fig. 4 (10x) Numerous cystic spaces on the
serosal surface. (Case 1)
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Fig. 5 (10x) normal intestinal lining with
submucosal cystically dilated spaces. (Case 2)

Fig.6 (40x) cystic space lined by histiocytic
multinucleated giant cells. (Case 2)

Discussion

Various theories have been postulated in the
development of PCI. One of these theories is the
mechanical theory, according to which, the bowel
gas gets pushed through a mucosal defect into
lymphatic channels, and is then distributed distally
by peristalsis“”. This happens as a consequence
to a bowel obstruction that may be caused by
trauma, surgery and colonoscopy leading to
increased intraluminal pressure™® thus explaining
the association between these maneuvers and PCI.
However this theory does not explain the high
content of hydrogen present in the cystsi*®l. The
bacterial theory proposes that submucosal local-
ization of fermenting Clostridia and Escherichia

Coli is the cause of production of gas which is
retained by the submucosa and lymphatic
channels. The pulmonary theory is demonstrated
in patients with asthma and chronic bronchitis and
argues that the gas freed by the rupture of the
alveoli, travels through the mediastinum into the
retroperitoneal space and then comes through the
perivascular spaces in the intestinal wall®®. PCI
is seen to occur in two forms: benign and
fulminant®-?. The fulminant form most often
occurs in infants, as a complication of ischemic
bowel injury. In such a scenario it probably results
from mural invasion and overgrowth by gas-
forming bacteria with ensuing formation of gas
cysts. The fulminant form rarely occurs in adults
and is often associated with drugs or
chemotherapy or with ischemic or
pseudomembranous enterocolitis®® Adults more
often demonstrate the benign form of PCI.
Microscopically, fulminant PCI demonstrates gas
cysts in the submucosa, augumenting the picture
of ischemic bowel infarct with secondary bacterial
overgrowth. The gas cysts are often ignored or
mistaken for cutting artifact. In the benign form,
an endothelial or histiocytic lining may be seen.
Tears may occur in the submucosal connective
tissue but, more typically, one encounters dilated
cystic spaces that are lined totally or partially by
endothelium,  chronic  inflammatory  cells,
histiocytes, and foreign body giant cells®®. On
biopsy material, Pneumatosis intestinalis remains
a very challenging diagnosis, particularly because
endoscopy rarely contributes. As entity PCI is
usually confused with is crohns disease because of
the presence of giant cells in the submucosa,
variable inflammation and crypt disarray. Other
differentials include intestinal polyps, cancer,
inflammatory necrotizing enterocolitis, even if
colonoscopy and biopsy are performed due to
ignorance of PCIl. To make a correct diagnosis
attention to the arrangement of the giant cells
lining the intact, partial or collapsed cysts is
crucial. PCI has been associated with pulmonary
disease in the absence of gastrointestinal
disorders. In the 1% case of our series, the patient
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had history of COPD. There is no unified standard
for treatment of PCI. PCI is usually managed
conservatively, however if peritoneal irritation or
persistent bowel obstruction occurs, exploratory
laparotomy is considered. It is also proposed that
PCI could be effectively palliated with hyperbaric
oxygen therapy at 2.5 atmospheres for 2.5 hrs for
at least three sessions®"?®. Surgical treatment is
indicated only if the patient is not responsive to
conservative treatment or has developed serious
adverse events.

Conclusion

PCI is an uncommon entity, diagnosis of which is
often delayed due to lack of awareness and non-
specific clinical manifestations. Thus the clini-
cians and the endoscopists should be aware of the
possible presentations of PCI in order to correctly
manage the patients affected with this disease.
PCI is often benign and only conservative
treatment, and follow up is often warranted. The
decision to proceed with explorative laparotomy
must be based on the thorough analysis of a
detailed history, physical examination, laboratory
tests, and radiological studies.
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