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Abstract

Background: Congenital peritoneal encapsulation is an extremely rare condition with an etiology based on
abnormal embryonic gastrointestinal development. It is characterized by congenital development of an accessory
peritoneal layer partially or entirely encapsulating the small bowel. The condition is poorly understood and often
discovered incidentally, either intra-operatively or during autopsy. The majority of cases are asymptomatic and
rarely complicated by small bowel obstruction. The preoperative diagnosis may be impossible by plain radiographs,
which are often normal or may show signs of small bowel obstruction. Computed tomography (CT) may be helpful
in preoperative diagnosis of congenital peritoneal encapsulation in a patient with obstruction.

Case presentation: We report a case of a 46-year-old male patient, who presented with features of intestinal
obstruction; surprisingly, CT accurately suggested the diagnosis of peritoneal encapsulation which was confirmed at
surgery.

Conclusions: The presence of physical signs such as asymmetrical and fixed abdominal distension can help the
clinician to raise the suspicion of peritoneal encapsulation; however, CT in the right settings can confirm the
diagnosis.
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Background
Congenital peritoneal encapsulation (CPE) is a rare con-
genital condition, characterized by the development of
an accessory peritoneal layer by the 12th week of gesta-
tion which creates an accessory peritoneal sac that par-
tially or completely encapsulates the small bowel [1–3].
The majority of the cases are asymptomatic, and few re-
ported cases presented with bowel obstruction. Plain ra-
diographs tend to be normal or show signs of small
bowel obstruction; however, CT seems to be a very help-
ful tool in preoperative diagnosis, as well as, detecting
any complications.

Case presentation
A 46-year-old man presented to the Emergency Department
with sudden onset of severe, diffuse, and colicky abdominal
pain for the first time. The pain was associated with nausea
and constipation for the last 24 h. The patient is on H. Pylori
eradication therapy for peptic ulcer, and he has a surgical
history of prosthetic lumbar spinal laminectomy.
On examination, the abdomen was distended with tender,

palpable, and asymmetrical mass at the epigastric and central
abdominal regions. Otherwise, he was hemodynamically
stable with no evidence of fever or urinary symptoms. Ab-
dominal radiographs were unremarkable.
CT was next performed which showed dilated and

clustered small bowel loops giving the appearance of a
cocoon (Fig. 1). They were encapsulated with a thin
layer of peritoneum starting from the duodenojejunal
junction to the terminal ileum, forming a tight sac (Fig. 2).
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Sagittal reformatted images confirmed the appearance of
the sac with displacement and splaying of the mesenteric
vessels posterior to the sac (Figs. 3 and 4). The ascending
and descending colons were posterolateral to the sac with
no evidence of malrotation (Fig. 5). There was no evidence
of bowel ischemia or perforation. The differential diagno-
sis for the appearance was internal hernia, abdominal co-
coon, and peritoneal encapsulation.
The patient underwent laparotomy, where an accessory

retroperitoneal sac encapsulating the entire small bowel was found distending the upper and central abdomen.
The sac was opened, and the small bowel loops were
found to be cocooned and greatly dilated with a lot of ad-
hesions. Mechanical obstruction confirmed with transition
zone at distal ileum. The membrane was resected and
adhesiolysis achieved. There was no evidence of perfor-
ation or bowel infarction. Contents of the bowel were
squeezed towards the cecum to reduce the distension and
create a space to allow for abdominal closure. Postopera-
tive period was uneventful and the patient discharged
without complications.

Discussion
Peritoneal encapsulation (PE) is a general term used to
describe three different entities: congenital peritoneal
encapsulation (CPE), abdominal cocoon (AC), and scler-
osing encapsulating peritonitis (SEP) [3].
Cleland was the first to describe CPE in 1868 as a rare

congenital malformation resulting from the development
of an accessory peritoneal membrane partially or com-
pletely encasing the small intestine and creating an
accessory sac. To the best of our knowledge, less than
50 cases have been reported in the literature [1, 4].
Despite being poorly understood, few theories were

suggested to explain the pathogenesis of CPE, and the
most accepted one was postulated by Papez in 1932.

Fig. 1 Axial image from contrast-enhanced CT of the abdomen
shows rounded, encapsulated cluster of small bowel loops

Fig. 2 Coronal reformatted image from contrast-enhanced CT of the
abdomen demonstrating the thin peritoneal layer encapsulating the
dilated small bowel loops

Fig. 3 Left paramidline sagittal reformatted image shows the tight
sac containing the small bowel loops
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Papez explained complex developmental pathogenesis,
where adhesions develop between the linings of the
physiological umbilical hernia and inferior duodenum
which exerts a traction force over the sac harboring the
mid-gut within the umbilical cord. Further adhesions de-
velop between the peritoneal layers lining the sac and by
the 12th week of gestation, when the hernia is reduced,
an extraperitoneal accessory sac encasing the small
bowel is formed [5].
CPE is usually asymptomatic, and the preoperative

diagnosis is challenging as it is rarely complicated by in-
testinal obstruction. If small bowel obstruction is evi-
dent, plain radiographs probably will be able to detect
the dilated small bowel loops or multiple air-fluid levels;
however, CT may be able to detect the membranous
capsule and the sac, as well as, any underlying complica-
tions [1]. Mimics such as paraduodenal hernias can be
excluded by their specific CT appearance. A left para-
duodenal hernia usually appears as a cluster of small
bowel loops in the left anterior pararenal space and pos-
terior to the descending colon, inferior mesenteric vein,
and ascending left colic artery, in contrast to peritoneal
encapsulation which is anterior to these structures (Fig.
5). A right paraduodenal hernia has a typical appearance
posterior to the superior mesenteric vessels [6].
The case presented shows that CT was able to detect a

thin membrane encasing clustered and obstructed small
bowel loops (Fig. 1). Also, its anterior relation to the
stretched mesenteric vessels (Figs. 4 and 5), as well as
the presence of the ascending left colic artery posterior
to the sac (Fig. 5), precluded the diagnosis of internal
paraduodenal hernias [6] and suggested an alternative
diagnosis of accessory peritoneal sac encapsulating the
small bowel.
The two other peritoneal encapsulation conditions

that should be differentiated from CPE are abdominal
cocoon (AC) and sclerosing encapsulating peritonitis
(SEP). Both conditions are acquired but with different
pathogenesis and etiology [1].
AC was first described by Foo et al. in 1978 [7]. The

etiology still poorly understood, and several theories
were offered to explain the pathology. There is a general
agreement that a status of subclinical peritonitis pre-
cedes AC. The underlying etiology includes retrograde
menstruation with secondary viral infection, retrograde
peritonitis, and various gynecological infections causing
cell-mediated tissue damage [1, 7]. However, all theories
failed to explain the fact that AC is twice more prevalent
in males [1]. AC is an idiopathic condition and charac-
terized by the formation of a thick fibrotic membrane
that encases the bowel, forming a sac or cocoon along
with some internal adhesions. The formed sac has an ap-
pearance similar to scar tissue, and histologically, it is
characterized by the formation of a thick fibrotic

Fig. 4 Maximum intensity projection (MIP) sagittal reformatted
image, showing the peritoneal sac splaying the mesenteric vessels
and the cocooned, dilated small bowel loops within the sac. Note
the horizontal streak artifact from lumbar metal prosthesis
(not shown)

Fig. 5 Maximum intensity projection (MIP) axial image, showing the
relation of the peritoneal sac to the inferior mesenteric artery (blue
arrow), ascending left colic artery (red arrow), and ileocolic arterial
branches (yellow arrow). The right ureter is opacified from prior
contrast administration (black arrow)
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membrane. The preoperative diagnosis may be achieved
by identifying the thick fibrous membrane surrounding
the bowel loops, a condition that is best visualized on a
CT scan, which gives more accurate information on the
degree of obstruction and the types of bowel loops in-
volved. However, sometimes the surrounding membrane
may be very thin and difficult to identify on a CT scan,
making preoperative diagnosis difficult [8].
SEP—also known as encapsulating peritoneal scler-

osis—is an acquired secondary condition to underlying
disease process and by far more common compared to
the two other entities [1]. It was first described in 1907
by Owtschinnikow [9]. The pathogenesis is similar to
AC and characterized by the formation of a thick, fi-
brotic membrane secondary to various inflammatory ab-
dominal conditions. Histologically, the formed fibro-
connective membrane demonstrates inflammatory cellu-
lar infiltrates and dilated lymphatics; this is a very im-
portant differentiating point as compared to the normal
peritoneal mesothelial lining of CPE [1]. The most com-
mon known etiology is peritoneal dialysis, and it has
been estimated that 20% of peritoneal dialysis patients
will develop SEP at 8 years after starting dialysis [10].
Other causes such as peritoneal shunts, tuberculosis,
malignancy, and systemic illness had also been reported
such as systemic lupus erythematosus, sarcoidosis, and
Mediterranean fever [1, 9]. CT features are variable, but
usually a thick, enhancing membrane encapsulating
bowel loops with or without peritoneal calcifications is
identified. The formed sac is usually separated from the
peritoneum but may have significant adhesions to the
peritoneum and surrounding structures. Other imaging
features such as peritoneal thickening, fluid loculations,
and tethering of small bowel loops were considered
pathognomonic for SEP [11].

Conclusion
Congenital peritoneal encapsulation is a rare congenital
anomaly characterized by partial or total peritoneal
encapsulation of the small bowel, whereas abdominal co-
coon and sclerosing encapsulating peritonitis are be-
lieved to be secondary to inflammatory etiology. The
presence of physical signs such as asymmetrical and
fixed abdominal distension can help the clinician to sus-
pect the diagnosis of PE. The novelty of the case pre-
sented that it shows how CT is a very helpful tool in
outweighing the diagnosis of peritoneal encapsulation
over other differentials.
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