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Abstract

Sclerosing encapsulating peritonitis (SEP) is a rare dis-
ease entity, in which the small intestine becomes en-
cased and mechanically obstructed by a dense, fibrotic
membrane. The disorder is characterized as either
primary (idiopathic) or secondary to other causes. The
idiopathic cases of SEP, which lack any identifiable eti-
ology according to clinical, radiological and histopatho-
logical findings, are also reported under the designation
of abdominal cocoon syndrome. The most frequent
presenting symptoms of all SEP cases are nausea, vom-
iting, abdominal distention and inability to defecate, all
of which are associated with the underlying intestinal
obstruction. Persistent untreated SEP may advance to
intestinal perforation, representing a life-threatening
condition. However, preoperative diagnosis remains a
particular clinical challenge, and most diagnoses are
confirmed only when the typical fibrous membrane en-
casing the small intestine is discovered by laparotomy.
Here, we report the clinical presentation of an 87-year-
old male with signs of intestinal obstruction and the ul-
timate diagnosis of concurrent abdominal cocoon, right
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incarcerated Meckel’s diverticulum, and gastrointestinal
perforation in laparotomy.

© 2014 Baishideng Publishing Group Co., Limited. All rights
reserved.
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Core tip: Abdominal cocoon syndrome, also known as
idiopathic sclerosing encapsulating peritonitis, is a rare
disease entity, in which the small intestine becomes en-
cased and mechanically obstructed by a dense, fibrotic
membrane. While some patients with cocoon syndrome
remain asymptomatic, the majority experience gas-
trointestinal symptoms, including recurrent attacks of
acute, sub-acute or chronic gastrointestinal obstruction,
weight loss, loss of appetite, and development of a pal-
pable abdominal mass. Herein, we describe an elderly
patient who presented with signs of intestinal obstruc-
tion and who was diagnosed with concurrent abdominal
cocoon, right incarcerated Meckel’s diverticulum, and
gastrointestinal perforation by exploratory laparotomy.
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INTRODUCTION

Sclerosing encapsulating peritonitis (SEP) is a rare struc-
tural abnormality whereby the small intestine becomes
encased (or cocooned) by a dense fibrocollagenous
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membrane that causes intestinal obstruction”. First de-
scribed in 1907 as “peritonitis chronica fibrosa incapsula”
by Owtschinnikow!””, subsequent case reports have
described the disease condition as primary (idiopathic)
or secondary, depending on the underlying etiological
causes. The idiopathic form is also reported under the
alternative descriptive name of “abdominal cocoon syn-
drome”!"+*,

The most common clinical signs and symptoms of
SEP include nausea, vomiting, abdominal distention and
inability to defecate, all of which are indicative of gas-
trointestinal obstruction. Rare cases of SEP manifest the
severe complication of perforation. The relatively non-
specific nature of the common symptomology makes
preoperative diagnosis a clinical challenge, and many cas-
es are only diagnosed during laparotornyp’él. In this case
report, we describe an elderly patient who presented with
signs of intestinal obstruction and who was diagnosed
with concurrent abdominal cocoon, right incarcerated
Meckel’s diverticulum, and gastrointestinal perforation by
exploratory laparotomy.

CASE REPORT

An 87-year-old male patient presented to our emergency
department upon referral from an outside center for
management of severe abdominal pain, nausea, vomiting
and inability to defecate for 3 d. The patient’s medical
history was generally unremarkable, with hypertension
and bronchial asthma the only major afflictions. Physical
examination findings were distended abdomen, sunken
eyes, dry mucosa, and vital signs consistent with hypovole-
mia and sepsis (blood pressure: 100/60 mmHg; pulse: 90
beats per minute; body temperature: 38.1 C). In addition,
severe rebound tenderness was observed in all abdominal
quadrants, with the most severe being in the right lower
quadrant. Findings from laboratory tests were white
blood cell count of 13900/uL (neutrophils: 83.2%), he-
moglobin level of 11.4 ¢/dL, blood urea nitrogen level
of 60 mg/dL, and creatinine level of 1.5 mg/dL. Ab-
dominal imaging examination revealed diffuse air-fluid
levels (by X-ray; Figure 1) and free fluid in the pelvis and
right lower quadrant, as well as dilatation and edema in all
intestinal segments (by ultrasonography, United States).
Exploratory laparotomy was performed according to the
initial diagnosis of perforation, mechanical bowel ob-
struction due to tumor, and mesenteric vascular disease.
All intestinal segments from 60 cm distal to the Treitz
ligament to the ileocecal valve were found to be dilated
and encapsulated (Figure 2). Meckel’s diverticulum, at the
60 cm proximal to ileocecal valve, was incarcerated into
the right inguinal canal. This clinicopathologic condition
is also referred to as Littre hernia (Figure 3). Some intes-
tinal segments at 100 cm proximal to the ileocecal valve
were conglomerated and adhered to the retroperitoneum.
In addition, a 1 cm perforation immediately proximal to
the conglomerated segment and an abscess located pos-
tetior to the conglomerated segment were detected. The
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Figure 1 X-ray plain abdominal imaging (posteroanterior) revealed intesti-
nal obstruction with marked small bowel air-fluid levels.

Figure 2 Intraoperative photographs taken along the midline incision and
showing the encapsulated small bowel segments with a dense fibrous
layer.

Figure 3 Intraoperative photographs showing the Meckel’s diverticulum
incarcerated within the right inguinal canal (arrow).

intra-operative management was initiated by performing
decapsulation and adhesiolysis of all encapsulated seg-
ments, and followed by freeing of the incarcerated intes-
tinal segments and closing of the mouth of the hernia
sac. Then, the conglomerated and perforated ileal seg-
ment was resected and the abdominal cavity was irrigat-
ed. A side-to-side ileoileal anastomosis was constructed
using an Endo-GIA stapler (Covidien, Dublin, Ireland),
and a loop ileostomy was constructed at 40 cm proximal
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to the anastomosis site. Post-operative recovery was un-
complicated and the patient was discharged to home at
12 d after the surgery. The histopathologic examination
of the excised peritoneal capsule showed proliferation
of the fibroconnective tissue with signs of a non-specific
inflammatory reaction. Diagnosis of SEP was established
based on the intraoperative view, results from histopatho-
logic examination, and findings from other clinical and
biochemical analyses.

DISCUSSION

SEP is a disease entity characterized by partial or com-

plete encasement of small intestine by a thick fibrotic
membrane™”. This fibrocollagenous membrane may

extend to encase other proximal organs as well, such as
stomach, liver and large intestine; in some forms of the
disease, this extension of the encasing membrane can
cause segregation of the intraperitoneal organs (as if they
were eXtraperitoneal)[sl. Although epidemiological studies
of SEP have not fully elucidated the precise etiologic pro-
file of primary/idiopathic or secondary SEP" they have
revealed a trend in incidence involving young females liv-
ing in temperate geographic zones. It has been speculated
that infections of the Fallopian tubes or retrograde men-
struation may be related to disease onset and progres-
sion". In addition, incidence of SEP is not infrequent in
patients with ambulatory peritoneal dialysis, suggesting
that this condition may represent an etiology of second-
ary SEP™". Other cases of SEP have been reported in
patients with abdominal tuberculosis, sarcoidosis, gas-
trointestinal malignancies, systemic lupus erythematosus,
familial Mediterranean fever, with fibrogenic foreign ma-
terials, undergoing beta-blocker (practolol) therapyw’wz],
fitted with ventriculoperitoneal and peritoneovenous
shunts, recipients of orthotopic liver transplantation, and
suffering from recurrent peritonitis attacks”. The current
patient, described herein, had no chronic disease history
and normal test results from biochemical (erythrocyte
sedimentation rate) and microbiological (blood and peri-
toneal fluid culture, and PPD skin test) assays. Therefore,
we considered that this case was likely primary SEP.

While some SEP patients remain asymptomatic, the
majority experience gastrointestinal symptoms, including
recurrent attacks of acute, sub-acute or chronic gastro-
intestinal obstruction, weight loss, loss of appetite, and a
palpable abdominal mass' %Y, Additionally, some of the
SEP patients with severe abdominal distention also have
ascites”. Gastrointestinal perforation is a relatively rare
complication of SEP. To our knowledge only one case of
SEP-related perforation has been reported, and the etiol-
ogy was evidenced as tuberculosis' 7. The current case
herein also had an ileal perforation, but the absence of
any clear etiologic factor (primary SEP) makes this case
unique in the literature.

SEP is suspected according to the gastrointestinal
clinical signs coupled with suggestive findings from
physical examination, biochemical testing, and radiologi-
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cal analyses [i.e., X-ray, barium studies, United States,
computed tomography (CT)]. Unfortunately, preopera-
tive diagnosis of SEP remains a challenge and intraopera-
tive findings and histopathological data are required for a
definitive diagnosis[g]. Malignancy (particularly colorectal
tumor) is the first differential diagnosis considered for
individuals with advanced age, unremarkable medical his-
tory, physical symptoms of intestinal obstruction, and
abdominal X-ray detection of air-fluid levels"*, Fur-
thermore, ulcerative perforation, septic peritonitis, and
tuberculotic peritonitis encapsulans should be considered
in the differential diagnosis.

Barium-enhanced imaging is not always possible in
patients with marked intestinal obstruction. Abdominal
US can demonstrate a dilated intestinal segment, free
fluid accumulation, and the status of the peritoneal mem-
brane (when sufficiently thickened)™”. Abdominal United
States examination of the current case showed free fluid
in the pelvis and right lower quadrant, as well as dilata-
tion and edema in all intestinal segments. Nonetheless,
CT is considered the best imaging modality for diagnostic
purposes, as it can show thickened peritoneum and mes-
entery as well as capsulated intestinal loopsm. The typical
CT finding for SEP is intestinal loops conglomerated
at the midline and encased by a dense mantle without
contrast uptake[s’()’m. Since an urgent laparotomy had to
be performed on our patient to address the severe disten-
tion, we did not have the opportunity to carry out a CT
scan.

The typical finding of SEP is a bobbin-like appeat-
ance of the intestine, which results from the partial or
whole encasement of intestinal segments by the thick,
dense membrane”. Upon histopathological examination,
the encapsulating membrane appears as a thickened and
inflamed vascular fibrocollagenous tissue, with infiltrating
lymphocytes and plasma cells”. The efficacy and safety
of surgical treatment for cases that have a surgical indica-
tion and are confirmed by laparotomy remain unknown.
Review of the literature suggests that many surgeons fa-
vor a minimally invasive approach to treating SEP, pos-
sibly because the sclerotic membranes on intestinal sur-
faces (and also between segments) can be easily removed
in mild cases without marked intestinal obstruction.
However, it is almost impossible to remove the sclerotic
membrane successfully in patients with complete intesti-
nal obstruction.

Clinical suspicion and early diagnosis of SEP are cru-
[7]; overly aggressive
surgical intervention in SEP cases with severe adhesions

cial to disease and treatment outcome

may cause multiple perforations. In summary, the basic
approach of surgical treatment should include frecing of
adhesions, total excision of the membrane, or partial in-
testinal resection when necessary”. It has been reported
that the morbidity and mortality rates are higher in pa-
tients undergoing intestinal resection”.

Entirely by coincidence, several clinical conditions
were present simultaneously in the case presented herein.
The clinical picture of this patient was made even worse
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by the collective presence of intestinal perforation, a fo-
cus of interloop abscess extending to retroperitoneum,
and a Meckel’s diverticulum incarcerated into the right
inguinal canal. Fortunately, the patient experienced an
uncomplicated recovery following the surgical treatment,
at least partially due to the well-managed clinical cate that
was given.

In conclusion, SEP is a rare disease entity causing
intestinal obstruction. Preoperative diagnosis is consid-
erably difficult to make, and the majority of previously
reported cases have been diagnosed incidentally during
laparotomy'""!. Some imaging methods may help clinicians
to make the diagnosis of suspected cases. Surgery is an
important treatment modality for SEP, but the dissections
must be made carefully to free the small intestine and re-

sect the affected tissues and to allow a complete cureP,

COMMENTS

Case characteristics

Clinical symptoms included severe abdominal pain, nausea, vomiting and in-
ability to defecate.

Clinical diagnosis

Mechanical small bowel obstruction.

Differential diagnosis

Gastrointestinal malignancy, perforation, herniation, and mesenteric vascular
disease.

Laboratory diagnosis

Laboratory analysis showed leukocytosis (neutrophils: 83.2%) and elevated
levels of renal function markers.

Imaging diagnosis

Abdominal X-ray examination showed diffuse air-fluid levels and abdominal ul-
trasonography revealed free fluid in the lower right quadrant and pelvis, as well
as dilatation and edema in all intestinal segments.

Pathological diagnosis

Histopathologic examination of the excised peritoneal capsule showed prolifera-
tion of fibroconnective tissue with signs of a non-specific inflammatory reaction.
The diagnosis of abdominal cocoon syndrome was established according to the
intraoperative view and by ruling-out any other causes.

Treatment

The operative treatment included decapsulation, adhesiolysis, partial small
bowel resection, side-to-side ileoileal anastomosis (using an endoscopic sta-
pler), and a loop ileostomy (opened at 40 cm proximal to the anastomosis site).

Related reports

Early diagnosis of abdominal cocoon syndrome is crucial to disease and treat-
ment outcome; overly aggressive surgical intervention in cocoon cases may
cause severe adhesions. The basic approach of surgical treatment should in-
clude freeing of adhesions, total excision of the membrane, or partial intestinal
resection when necessary, as in our case.

Term explanation

Sclerosing encapsulating peritonitis, also known abdominal cocoon syndrome,
is a rare structural abnormality whereby the small intestine becomes encased
(or cocooned) by a dense fibrocollagenous membrane that causes intestinal
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obstruction.

Peer review

This paper demonstrates coexistence of abdominal cocoon, intestinal perfora-
tion and incarcerated Meckel’s diverticulum in an inguinal hernia, and consid-
ered to be well written.
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