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Abstract

Pneumatosis cystoid intestinalis (PCI) is a rare disorder characterized
by the presence of gas-filled cysts within the wall of the small or large
intestine. Its  radiologic — appearance may closely  mimic
pneumoperitoneum, creating significant diagnostic challenges and
increasing the risk of unnecessary surgical intervention. We report the
case of a 37-year-old man who was misdiagnosed with bowel
perforation and underwent laparotomy, which revealed PCI without
evidence of perforation. As benign forms of PCI respond well to
conservative management, clinicians should consider this entity when
evaluating suspected pneumoperitoneum.
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Introduction

Pneumatosis cystoid intestinalis (PCI) is an infrequent and
typically benign condition where numerous delicate-walled
cysts form within the submucosal or subserosal layers of the
gastrointestinal tract. The term is used to describe the presence
of gas in the wall of the small or large intestine. The clinical
significance of PCI shows a broad spectrum, with outcomes
ranging from benign to potentially life-threatening conditions,
contingent upon the underlying cause of the pneumatosis
intestinalis. Accordingly, it is imperative to recognize that
postponing the surgical procedure in severe cases may result in
a considerable increase in mortality'. Due to the predominantly
anecdotal nature of the reports regarding PCI treatment, it is
essential to carefully weighing the potential risks when
selecting the appropriate treatment>. The pathology of
pneumatosis intestinalis still lacks a clear understanding;
nevertheless, it could potentially entail the erosion of mucosal
integrity, elevated intraluminal pressure, and ultimately an
escalation in intraluminal gas production due to bacterial
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overgrowth®. Frequently, this condition remains asymptomatic
and is typically discovered incidentally through radiographic
and tomographic imaging modalities*. Moreover, computed
tomography demonstrates greater sensitivity in detecting subtle
gas lucencies when compared to conventional radiographs’.
Literature reports indicate that cyst rupture may occur in
certain instances, resulting in the development of
pneumoperitoneum.  This  potentially  life-threatening
complication may necessitate surgical intervention®. In this
study we endeavor to present the findings of a PCI case and
explaining the importance of its diagnosis.

Case Report

A 37-year-old male presented to our emergency department
with the chief complaint of generalized abdominal pain for one
week. The abdominal pain was mild to moderate in intensity.
He had nausea without vomiting and had not passed stool for
three days. He reported a history of two prior episodes of
abdominal pain, one occurring five years earlier and another in
the preceding month. He was a non-smoker and did not
consume alcohol. He had no history of diabetes mellitus,
hypertension, or pulmonary tuberculosis; however, he had a
history of seizure disorder since childhood. Accordingly, he
was on phenobarbital (100 mg daily) and sodium valproate
(twice daily).

On presentation, he was hemodynamically stable,
conscious, and well oriented to time, place, and person.
General physical examination revealed no pallor, icterus,
cyanosis, or clubbing. His blood pressure was 110/70 mmHg,
pulse rate 82 beats/min, respiratory rate 17 breaths/min, and
temperature 36.8°C.

On abdominal examination, bowel sounds were hypoactive.
The abdomen was soft and distended, with mild tenderness
over the epigastric region; however, there was no rebound
tenderness, guarding, or Murphy’s sign. The abdomen was
tympanic on percussion, and liver dullness was obliterated. No
organomegaly was detected.

Laboratory test results are shown in Table 1.

Tablel. Patient’s laboratory results

Unit Normal range
x 1073 cells/uL 3.5-10.5
x 1076 cells/uL 0-5.9

Test item Results
WBC H12.5
RBC 4.96
Shahroud Journal of Medical Sciences 2026;12(4) | 20

QIO

BY NC


mailto:sh.shahrestani82@gmail.com

Hekmatshoar et al.

Hemoglobin 14.4 mg/dL 13.2-17.3
Hematocrit 45.2 % 39-49
RDW-cv 14.1 % 10.6-15.7
Mcv 91.13 10*3 cells/pL 80-100
MCH 29.03 10*3 cells/pL 26-34
MCHC 31.86 10*3 cells/pL 31-37
PLT 211 x1073 Mic Lit 140-440
ESR 9 mm/h 0-15
CRP Negative mg/L <10
RF Negative IU/mL 2-8
BUN L7 mg/dL 8-20
Cr 1.0 mg/dL 0.7-1.4
Na 137 mEq/L 135-150
K 3.9 mEqg/L 3.5-55
BS H 188 mg/dL Adult: 70-115

WBC: White Blood Cell count, RBC: Red Blood Cell count, RDW-cv: Red Cell Distribution Width-coefficient of variation, MCV: Mean Corpuscular Volume,
MCH: Mean Corpuscular Hemoglobin, MCHC: Mean Corpuscular Hemoglobin Concentration, PLT: Platelet count, ESR: Erythrocyte Sedimentation Rate,
CRP: C Reactive Protein, RF: Rheumatoid Factor, BUN: Blood Urea Nitrogen, Cr: Creatinine, Na: Sodium, K: Potassium, BS: Blood Sugar, H: high, L: low

Ultrasonography (USG) of the abdomen and pelvis peritoneal fluid. Abdominal X-ray revealed distended bowel
demonstrated prominent dilated bowel loops with increased loops (Figure 1), and CT scan showed pneumoperitoneum
peristalsis and echogenicity, along with a small amount of free (Figure 2).

Figure 1. Abdominal X-ray

Distended intestinal loops are observed in right abdomen with no obvious intestinal obstruction pattern.
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Figure 2. CT scan with oral contrast, showcasing the presence of pneumoperitoneum and dilated loops

Additionally, air-fluid levels are discernible in the right abdomen and perihepatic space.

Given the marked abdominal distension, three-day history Intraoperatively, PCI was identified (Figures 3, 4 and 5)
of constipation, and CT findings suggestive of without evidence of bowel perforation. The ileocecal junction
pneumoperitoneum, intestinal obstruction or bowel perforation was found to be normal.

was suspected, prompting an exploratory laparotomy.

Figure 3. CXR (AP view)

Dilated loops with flatulence under the diaphragm on both sides (right and left) are observed with no obvious obstruction pattern or air-fluid level.

Figure 4. Accumulated and numerous air bubbles are present in the wall of the small intestine in PCI

These bubbles have thin walls and do not enter the mucosal space or the lumen of the small intestine.
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Figure 5. A view of a dilated and inflamed small intestine in PCl is covered with thin-walled bubbles in some areas

Bowel decompression was performed, and the abdomen
was subsequently closed. At the two-month postoperative
follow-up, the patient was asymptomatic, satisfied with the
treatment, and reported normal bowel habits.

Discussion

PClI is a rare condition characterized by the presence of gas
in a linear or cystic configuration within the submucosa or
subserosa of the bowel wall which could be found in both the
small and large intestine’ 2. The reason for pneumatosis
intestinalis remains uncertain, with three primary hypotheses
postulated. Firstly, the mechanical theory posits that heightened
intraluminal pressure induces mechanical damage, mucosal
rupture, and subsequent gas migration from the gastrointestinal
cavity into the intestinal wall. Secondly, the pulmonary theory
suggests that chronic lung conditions, such as COPD and
asthma, result in alveolar rupture, leading to mediastinal
emphysema and the dissemination of gas along the aorta and
mesenteric blood vessels into the intestinal wall. Lastly, the
bacterial theory proposes that aerogenic bacteria breach the
intestinal mucosal barrier, ferment within the intestinal wall,
and generate gas’. PCI is mostly asymptomatic, and the signs
are nonspecific; thus, it could be undiagnosed or misdiagnosed,
as occurred in our case’. The primary diagnostic approach
involves radiological methods, wherein the presence of air
beneath the diaphragm is observed on upright chest
radiography, while the bowel wall is outlined or air pockets are
formed on plain abdominal radiography’. Computed
tomography is the test of choice since it demonstrates greater
precision in detecting subtle gas lucencies compared to plain
radiographs moreover, circumferential PCI along the course of
the valvulae conniventes is less readily apparent on
radiography™ ®. Endoscopy has gained a significant role in
aiding the preoperative diagnosis of PCI. Meanwhile, it is
limited to observation of cysts at the colonic mucosal layer and

those in colonic muscular layer and colonic serosa are not
visible through this method®. Regarding diverse presentation of
this condition, PCI can be misconstrued which can lead to the
use of ill-suited management strategies’>. In a case report,
Lebby et al reported a case of PCI in the context of trauma in
which a patient was misdiagnosed with bowel perforation and
inappropriately underwent a surgery. The cause for
pneumoperitoneum was rupture of the preexisting cysts due to
trauma®. On the other hand, Piltcher-da-Silva et al. documented
an 87-year-old male who was diagnosed with diffuse intestinal
pneumatosis associated with pneumoperitoneum on CT and
underwent a laparoscopy, although there were no signs of
gastrointestinal ischemic or perforation and PCI of the small
intestine was identified!®. Hence, there is no available
evidence-based guideline for PCI diagnosis. We suggest the
utilization of imaging integrated with endoscopy for proper
diagnosis and formulation of an effective treatment plan. There
are some life-threatening causes of this condition; however,
most of the time it can be treated optimally with administration
of high-flow oxygen and conservative endoscopic therapy.
Nevertheless, bowel perforation and acute abdomen require
emergent surgical intervention® % !, High-flow oxygen subdues
the growth of anaerobic intestinal bacteria, which could be a
possible reason for cyst formation. This feature has made it an
optimal treatment for symptomatic cases of PCI'> 13, There is
no need for surgery in the absence of complications such as
lack of improvement after conservative and endoscopic
treatment, presence of polyps or tumors, hemorrhage,
perforation, obstruction of the digestive tract, or intestinal
necrosis> '*. In our case, accurate diagnosis of PCI was
challenging since it was complicated by pneumoperitoneum.
Accordingly, medical practitioners and surgeons should be
cognizant of the potential manifestations of PCI to ensure
accurate management of patients afflicted with this condition
and to avoid non-essential surgical interventions.
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Conclusion: In the context of PCI complicated by
pneumoperitoneum, the potential misdiagnosis of a benign PCI
as a life-threatening bowel perforation is a pertinent concern.
Such an error may precipitate unnecessary surgical
interventions, resulting in postoperative complications and
significant financial burdens for the patient, while it could be
mitigated through less invasive medical interventions.
Additionally, ensuring that patients are well-informed about
their condition at the time of discharge is of utmost importance.
This understanding is key to effective management in the
future, particularly if they consult a new physician.
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