Case Report

Minimally invasive treatment of congenital peritoneal
encapsulation: a case report
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Abstract: Congenital peritoneal encapsulation (CPE) is a rare condition arising from an embryological
abnormal development of the midgut and hindgut, leading to an accessory peritoneal sac which can partially
or totally cover the small intestine. This pathology is mostly asymptomatic and is accidentally found during
surgical procedures undertaken for other reasons. However, CPE can cause occasionally small bowel
occlusion and might be associated to other abnormalities of the digestive tract, such as vascular mesenteric
malformations or incomplete situs inversus and epigastric hernia. The pre-operative diagnosis can be
extremely challenging, since in the majority of cases there are no pathognomonic clinical signs. In fact,
computer tomography is able to detect only indirect CPE findings. This pathology has been reported only
in a few cases in the literature and the treatment involved always an open surgical approach. In the current
report we describe the case of a patient undergoing surgery for a diverticular colonic stenosis, in which CPE
was an incidental intraoperative finding. Hereby we report the first case in the literature of CPE successfully
treated with laparoscopy. During the procedure the entire membrane was easily removed and there were no
perioperative complications. We believe that the minimally invasive approach for patients presenting CPE is

safe and feasible and should be preferred to open surgery.
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Introduction

Congenital peritoneal encapsulation (CPE) is a rare
malformation, characterized by a supplementary peritoneal
membrane. It is consequence of abnormal peritoneal
development which leads to an accessory peritoneal sac
partially or totally covering the small intestine (1,2).

CPE is a condition that can remain asymptomatic
or cause small bowel obstruction. In a recent work, the
authors reviewed the literature systematically and found

that since its first description over 100 years ago, CPE
has been described in less than 50 reports worldwide (3).
Interestingly, in all the reports published over the last
20 years (1-4), the therapeutic approach has involved
exclusively open surgery. We describe the case of a patient
presenting with asymptomatic CPE discovered accidentally
during an operation conducted for a diverticulitis
complicated by a covered perforation and treated for the

first time with a minimally invasive surgical approach.
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Figure 1 CT scan findings: the pictures show the transversal (A) and coronal (B) views of the CT scan with intravenous contrast. The arrow

is pointing out the transverse colon in (A) and the inferior mesenteric vein in (B).

We present the following article in accordance with
the CARE reporting checklist (available at https://dx.doi.
org/10.21037/dmr-21-27).

Case presentation

A 72-year-old woman was referred from the emergency
department for acute abdominal pain in the lower quadrants
along with low-grade fever, clinical condition deterioration
and constipation. Additionally, the patient described
abdominal pain not associated to any red flag symptoms
over the previous three months.

Past medical history included mild obesity,
hypercholesterolemia, diabetes mellitus and open
appendicectomy. Physical examination revealed abdominal
tenderness with pain on deep palpation at the lower left
quadrant and signs of peritoneal irritation. Blood test
showed increased levels of C-reactive protein (CRP)
6.61 mg/dL (<0.75), white blood cells (WBC) 12.28x10°/L
(range, 4.5-10.5x10°/L) and platelets 615x10°/L (range,
150-350x10°/L).

An abdominal contrast computer tomography (CT)
scan showed heterogeneous thickening of the sigmoid
colon closely adjacent to the left ovary. This finding was
compatible with a picture of complicated diverticulitis or
suspected ovarian lesion with possible colonic infiltration.
Interestingly, the transverse colon was located in the pelvis
(Figure 1A), the inferior mesenteric vein was dislocated to
the right (Figure 1B), and the middle colonic vessels showed
a peculiar course, being displaced caudally and to the right
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(Figure 2).

In order to complete the diagnostic pathway, a
sigmoidoscopy was performed, and this confirmed an acute
sigmoid diverticulitis with rigidity and stricture of the
bowel.

Given the clinical picture, (diverticulitis with bowel
lumen stricture together with the radiological suspicion of
left ovary malignancy), after 5 days of conservative therapy
(intravenous antibiotics, intravenous fluids and fasting)
the indication for surgical treatment was provided. As
in our service a minimally invasive approach is standard
of care for sigmoid colon diverticulitis, an explorative
laparoscopy was performed. The camera trocar was
placed in the right paraombelical region with Hasson’s
technique and pneumoperitoneum was achieved. Two
further operative trocars were added in right iliac fossa
(12 mm) and epigastrium (5 mm). A 3D flex camera was
used (ENDOEYE FLEX 3D, Olympus).

The exploration of the abdominal cavity, following
cranial luxation of the greater omentum, revealed a
transparent accessory peritoneal membrane, which
encapsulated the small bowel entirely. This sheet extended
from the inferior pancreatic edge to the transverse colon
and laterally was attached to the left parietal peritoneum
(Figure 3).

As observed in the CT scan, the transverse colon was
ptosic, located into the pelvis, alongside the ascending
colon. As a consequence, the splenic flexure was placed
in the pelvis, next to the sigmoid colon. In order to gain
access to the medial aspect of the descending colon, the
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Figure 2 Angio-CT reconstruction: frontal (A) and lateral (B) view of the vascular reconstruction of the aorta. In red color the middle colic

artery is depicted. Its abnormal course towards right and downwards is clearly visible.

Figure 3 Intraoperative pictures: the untouched additional peritoneal membrane is represented in (A). During the procedure we dissected it
(B,C) and separated it from the abdominal wall (D) and the omentum (E). Until its complete dissection in order to free the underlying small
bowel (F).
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accessory peritoneal layer was removed after sectioning its
insertions (Figure 3). This maneuver freed the underlying
small intestine which appeared vital and trophic without
identifiable wall suffering. Given the unusual course of
the transverse colon, the middle colic vessels appeared
stretched downwards and displaced towards the right side,
as described in the CT scan.

Despite these anatomical variations, the laparoscopic left
hemicolectomy plus left ovarian resection and resection of
the redundant peritoneal sheet was completed successfully.
Given the consistent inflammation, the left ovary had to be
sacrificed, since no cleavage from the sigmoid colon was
present. No post-operative complications occurred, and
the patient started a light diet on the first postoperative
day (POD) as per ERAS (enhanced recovery after surgery)
protocol. She opened her bowel on third POD and was
discharged home on fifth POD.

All procedures performed were in accordance with
the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient.

Discussion

CPE is a rare condition, firstly described by Cleland in
1868 (1) and reported only in a few cases over the years (3).
It is a congenital abnormality with an unclear etiology,
characterized by an aberrant embryological development
of the abdominal organs and the mesentery, leading to the
creation of an additional peritoneal membrane (2).

Dave et al. recently attempted a classification, based
on the etiology, of different encapsulated bowel diseases.
In fact, CPE enters in the differential diagnosis with the
Fibrotic Peritoneal Encapsulation (FPE), which includes
the idiopathic cocoon syndrome, and the sclerosing
encapsulating peritonitis (SEP), secondary to well defined
inflammatory causes (3). The term FPE has been introduced
to distinguish CPE from the acquired encapsulated bowel
diseases. Additionally, FPE is characterized by a thick fibro-
collagenous layer encasing the small and large bowel (1,5),
and thus the associated membrane differs for morphology
and histology from the peritoneal sheet encountered
in the CPE. In fact, the membrane present in CPE is
typically thin, semi-transparent and vascularized, differing
consistently from the thick, white and fibrotic membrane
typical of FPE.

Peritoneal encapsulation is usually a silent condition,
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found incidentally during surgical procedures undertaken
for other reasons, as reported by our experience. However,
CPE has been occasionally reported as primary cause of
small bowel obstruction (4,6-18).

In the majority of cases, the pre-operative diagnosis is
extremely challenging, since there are no pathognomonic
clinical signs. As a matter of fact, fixed, asymmetrical
distension of the abdomen and abnormal consistency
of the abdominal wall on palpation have been described
(1,19). Naraynsingh ez al. (2) supposed that these signs are
secondary to the fact that the accessory peritoneal sac does
not change its position with peristaltic activity; in addition
the flat abdominal area is more firm at palpation because
of the fibrous consistency of the CPE, while the softer
area corresponds to the intestinal loops extended and not
covered by the accessory peritoneal sheet.

As reported in our experience, the clinical examination
may not be helpful, especially in patients with high BMI,
as plain abdominal radiography is often normal or might
reveal nonspecific distention of small bowel loops. On the
other hand, CT scan might have additional diagnostic value.
In fact, a radiological aspect of the small intestine suggestive
of CPE and named the helix-sign has been previously
observed and described (13).

In our case, the helix sign was not present. However, we
noticed other indirect signs of CPE, such as the aberrant
location of the transverse colon in the pelvis with low
insertion of the transverse mesocolon. This explains the
atypical posterior-medial course of the inferior mesenteric
vein (Figure 3). As previously described, the middle colic
vessels were pulled towards the transverse colon in the pelvis
(Figure 2) and consequently they could have easily been
confused with the inferior mesenteric vessels, increasing
the risk of their iatrogenic injury with possible blood-flow
decrease in a healthy colonic segment. These anatomical
variations of the vessels together with the abnormal position
of the transverse colon, identified with the CT-scan could
help in the future in the diagnosis of PE, especially if
associated with intestinal obstruction without other obvious
etiological factors. Interestingly, other authors reported
already the association of CPE with vascular mesenteric
abnormalities (6) or incomplete situs inversus and epigastric
hernia (20). This reinforces the theory that CPE is the
result of an embryological malformation involving the
midgut/hindgut, therefore it might associate with additional
developmental abnormalities of the abdominal organs.
Those indirect signs are easier to detect with the current
diagnostic radiological modalities, such as CT scan and
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might be helpful in raising the suspicion of CPE.

Treatment of CPE can be conservative or surgical.
Conservative management has only been described in a single
case of CPE. Surgical management consists in peritonectomy,
adhesiolysis and enterolysis (3), in order to resolve or
prevent small bowel occlusion (13). PE has a high survival
rate after operation and a very low recurrence rate (19).
However, in all the reported cases treated with surgical
therapy, a laparotomy was performed. Our report represents
the first case present in the literature, in which laparoscopic
surgery was carried on to successfully treat CPE.

In the past, other authors supported the need to dissect
and remove the accessory peritoneal sac found during
laparotomy, since they speculated that this condition
predisposes to small bowel occlusion (10). In our
experience, during the left hemicolectomy, opening the
accessory peritoneal membrane was necessary to access the
vessels. Moreover, the entire membrane was removed to
avoid postoperative complications, such as internal hernias.
We believe that the mini-invasive approach represents an
added value in comparison to the open one. In fact, the
pneumoperitoneum might be used, as we noticed during
our procedure, as aid in recognition and lysis of this
accessory peritoneal sac. For this reason, CPE should not be
considered as an argument for conversion to open surgery.
It must be underlined that CPE has been occasionally
reported as a bowel obstruction cause, in this case a
minimally invasive approach could result more challenging,
since the intraabdominal space might be limited due to
bowel distention. However, according to our clinical
experience laparoscopic bowel obstruction management is
feasible and it should be attempted, provided that acceptable
intraabdominal space is gained through pneumoperitoneum.

Despite the low incidence, the knowledge of this rare
condition is important for the surgeon, both for the
management of CPE-dependent small bowel occlusion
or in case of accidental finding during other surgical
procedures. Additionally, it is important to be aware that
CPE can be associated with other congenital conditions
such as mesenteric malformations or abnormalities of the
mesenteric vascular anatomy, which might be easily detected
by CT scan and might result helpful in setting a diagnostic
suspicion of CPE.

In conclusion, CPE is a rare consequence of abnormal
peritoneal development. Only 46 cases have been reported
in literature (3) and with our experience we demonstrated
that it can be successfully treated using a minimally invasive
approach.
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