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Abstract
Background: Sclerosing encapsulating peritonitis (SEP) is a rare cause of acute abdomen and can be easily misdiagnosed. 
Preoperative diagnosis of the SEP can be performed with preoperative imaging studies. We aimed to evaluate the clinical features 
of ileus cases who were diagnosed with primary or secondary SEP in the last five years.
Methods: This retrospective cohort study evaluated the patients who were admitted with ileus or acute abdomen symptoms to the 
Emergency Department of Elazığ Training and Research Hospital and underwent surgery by the same surgical team of General 
Surgery Department between January 2014 and January 2019. Patients who were diagnosed with primary or secondary SEP were 
included. The demographic data, clinical presentation, whether the disease was primary or secondary, the treatment options 
performed and mortality rates were evaluated. 
Results: SEP was observed in 11 of the patients. Ten patients underwent surgery (90.9%), and one patient (9.1%) was treated 
conservatively. Of the patients, six had secondary SEP (54.5%) and five had primary SEP (45.5%). In total, five patients were 
female (45.5%) and six were male (54.5%). The median age of the patients was 35 years (24–69). The median age of the patients 
with primary disease was 48 (29–69) years, while the median age of patients with secondary disease was 34.5 (24–64) years. One 
patient expired in the postoperative 8th hour. 
Conclusion: SEP should be considered in the case of recurrent abdominal pain attacks, especially in patients undergoing peritoneal 
dialysis, and it should be known that the mortality rate is high when misdiagnosed. 
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Introduction
Sclerosing encapsulating peritonitis (SEP) is a condition 
characterized by encasement of the intestines and 
abdominal organs by fibrocollagenous band. It manifests 
in two different clinical forms: primary with an unknown 
origin and secondary due to other diseases.1 The clinical 
features of the disease are non-specific, such as recurrent 
acute and subacute small intestinal obstruction. These 
symptoms cover a broad spectrum, from recurrent ileus 
(nausea, vomiting) to acute abdomen due to complications 
(intestinal perforation or necrosis). It is usually difficult 
to diagnose the disease preoperatively.1,2 It is frequently 
diagnosed during surgical exploration. 

SEP can be identified as the primary form without any 

underlying cause (abdominal cocoon syndrome, ACS) or 
the secondary form which may be related to abdominal 
surgical interventions, intraabdominal infections, 
chronic peritoneal dialysis, liver transplantation, 
ventriculoperitoneal shunt, and some drugs.3,4 The 
primary form is more common than the secondary form.5 
The idiopathic/primary SEP was first described at the 
end of the nineteenth century and as primary SEP in 
the beginning of the 20th century, while the secondary 
SEP was first described by Gandhi et al in 1980.6-8 After 
Gandhi et al described the first etiology of secondary SEP 
as ambulatory peritoneal dialysis catheter usage, different 
causes of secondary SEP have been identified. The causes 
of secondary SEP include different types of diseases 
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(peritoneal sarcoidosis, cirrhosis, familial Mediterranean 
fever, systemic lupus), previous surgery (liver and kidney 
transplantation, shunt surgery), peritoneal infections 
(tuberculosis, pelvic inflammatory disease), ambulatory 
peritoneal dialysis catheter, asbestosis exposure, in-vitro 
fertilization gastrointestinal malignancies, intraperitoneal 
chemotherapy and various drugs (Beta blockers - practolol, 
timolol, propranolol, other drugs - methotrexate ).1,8-14 

In this study, we aimed to evaluate the clinical features 
and the treatment options of patients who were diagnosed 
with primary (ACS) or secondary sclerosing encapsulation 
syndrome, in differentiation from other causes of ileus 
and acute abdomen. 

Materials and Methods
This retrospective cohort study was conducted to evaluate 
the patients who were diagnosed with ACS or sclerosing 
encapsulation peritonitis (SEP) as a result of exploration 
or preoperative imaging technique — plain films, 
ultrasound evaluation, computed tomography (CT) —
were applied for relevant patients) for ileus by the same 
surgical team between January 2014 and January 2019 in 
a tertiary General Surgery Center in Elazig Training and 
Research Hospital. Our tertiary center has 28 service beds 
and 8 intensive care unit beds and approximately 1000 
emergency and 250 ileus patients are followed up annually. 
Informed consent was obtained from the patients and they 
were informed that their preoperative and intraoperative 
images could be used for the study. Ethical approval was 
not obtained because of the retrospective character of 
the study. All procedures performed in studies involving 
human participants were in accordance with the ethical 
standards of the institutional and/or national research 
committee and with the 1964 Helsinki declaration and its 
later amendments or comparable ethical standards.

Inclusion criteria: Patients who were diagnosed with 
total or partial SEP intraoperatively or preoperatively 
according to diagnostic imaging techniques. 

Exclusion criteria: Patients who underwent operation 
due to acute abdomen which was not caused by SEP, 
patients who suffered from different type of ileus and 
patients whose data could not be obtained. 

The data were obtained by reviewing discharge notes, 
intensive care cards, patient clinical observation forms 
and operative notes in the electronical data system. 
Nine patients with primary or secondary SEP whose 
data could be obtained were included in the study. The 
demographic data (age, gender), clinical presentation 
of patients on admission, whether the disease was 
primary or secondary, the treatment performed (surgical 
procedures, conservative treatment) and mortality rates 
were evaluated. 

Statistical Package for Social Sciences (SPSS) IBM 
20.0 was used for statistical analysis. For demographic 
identification of the patients, the quantitative data were 
presented as median (minimum - maximum values) and 
the categorical data were expressed as number (n) and 

percentage (%). 

Results
In our study, 1090 patients have been followed up for ileus 
within the last 5 years and of these patients, 421 underwent 
surgery. SEP was observed in 11 of the patients. Ten 
patients underwent surgery (90.9%), while one patient 
was followed up conservatively (9.1%) with stopping oral 
intake, fluid replacement, and nasogastric decompression. 
Of these patients, six had secondary SEP (54.5%) and five 
had primary SEP (abdominal cocoon syndrome) (45.5%). 
The underlying etiological causes of the secondary SEP 
were surgical treatment of hydatid cyst of liver (segment 
6), previous gynecologic operation (total abdominal 
hysterectomy and bilateral salphingoopherectomy) and 
use of peritoneal dialysis catheter due to chronic renal 
failure (As shown in Table 1). Of these patients, five were 
female (45.5%) and six were male (54.5%). 

The median age of the patients was 35 years (24–69 
years). The median age of male patients was 33 years 
(29–69 years), while the median age of female patients 
was 46 years (24–64 years). The median age of the patients 
with primary disease was 48 years (29–69 years), while 
the median age of patients with secondary disease was 
34.5 years (24–64 years). One patient who underwent 
right hemicolectomy passed away due to sepsis in the 8th 
postoperative hour.

Ten patients were diagnosed intraoperatively (Figures 
1 and 2) and the preoperative imaging modalities were 
plain graphies, ultrasonographic (US) evaluation, and CT 
(Figures 3 and 4). One of the preoperatively diagnosed 
patient was treated conservatively and the other was 
operated due to acute abdomen.

The causes of acute abdomen in patients who underwent 
surgery were ectopic pregnancy rupture for one patient, 
small intestine perforation for three patients and ileus 
for six patients. One patient was treated conservatively. 
The reasons for admission to the clinic, preoperative 
diagnostic tests, treatment methods, demographic data 
(age, type of disease), mortality and etiologic causes are 
shown in Table 1. 

Discussion
SEP, also known as sclerosing peritonitis, encapsulation 
peritonitis, or peritonitis chronica fibrosa incapsulata, 
is a rare manifestation of ileus that has two types: 
primary (idiopathic, more commonly known as ACS) 
and secondary.1 Although primary SEP was observed in 
adolescent female patients in the past, as it may be seen 
in this study, nowadays, also young adult males suffer 
from this syndrome.1,12 In our study, previous gynecologic 
operation, ambulatory peritoneal dialysis catheter and 
surgical treatment of hydatid cyst were observed to be the 
causes of secondary SEP. 

Another classification of SEP involves three groups. In 
type 1 SEP, a small section of the small bowel is surrounded 
by a fibrous capsule; in type 2, the entire small bowel is 
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encapsulated by a fibrous capsule, and in type 3, the entire 
small bowel and other organs are encapsulated by a fibrous 
capsule.15 All of our operated patients were type 2. 

ACS is seen frequently in tropical and subtropical 
regions, such as China, India and Turkey, and idiopathic 
ACS is reported more common in women than men 
according to the published recent studies.11 On the other 
hand, male patients and secondary SEP were slightly 
higher compared to the literature. This difference cannot 
change the knowledge about the disorder but it can warn 
us to be more careful about secondary forms and male 
patients.1,3

The secondary form may result from different 
etiological pathologies. After a report by Gandhi et al 
introduced ambulatory peritoneal dialysis catheter as a 
cause of secondary SEP, different etiologic pathologies 
have been reported in case reports and case series.8 
Any type of abdominal surgery may result in SEP, such 
as kidney transplantation, liver transplantation, and 
HIPEC.13,17,18 Additionally intraabdominal granulomatous 
infections such as tuberculosis, pelvic inflammatory 
diseases, medical treatment for different cardiac disorders 
such as propranolol, and malignancies may lead to the 
secondary form of SEP.4,18-22

Although the incidence of ACS is not exactly known, 
the incidence and prevalence of secondary SEP are 
0.7%–3.3% and 0.54%–7.3%, respectively, in patients 
with peritoneal dialysis catheter.16,23 Our results show 

the clinical incidence for primary SEP at 0.46% and for 
secondary SEP at 0.55%.

The clinical symptoms may be of acute onset, as in 
our patients who underwent surgery, or may manifest 
as subacute recurrent, as in our conservatively treated 
patient.1,23 In our study, abdominal pain was the most 
common clinical symptom (100%). Nausea, vomiting and 
abdominal pain due to complete and partial obstruction of 
the intestine are among the symptoms that may frequently 
arise. Anorexia may be seen due to nutritional problems. 
Physical examination has no characteristics. In the 
presence of a condition leading to acute abdomen, such 
as necrosis and perforation, abdominal tenderness may be 
observed, as in the patients who underwent surgery in our 
study. It may also manifest as a palpable mass since the 
abdominal organs are covered by a fibrocollagenous band 
on one side.23 

On plain graphies, as an initial diagnostic method, the 
intestinal loops may be observed as conglomerated in the 
center or laterally.24 In imaging techniques with barium, 
conglomerated intestinal loops with a cauliflower-like 
appearance and prolonged passage time are observed. 
However, barium enhanced graphies should not be 
used under emergency conditions because of the risk of 
perforation.25 

Although ultrasonography is an inexpensive, fast 
technique that can be performed everywhere, it depends 
on the radiologist’s experience. Dilated intestinal loops 

Table 1. Demographic Data of the Patients.

Patient Gender Age
Diagnostic 

Test
Type Treatment Mortality Etiology Clinic 

1 Female 35 US Secondary 
Primary suture to intestine + 

excision of capsule
No 

Operated liver 
hydatid cyst 
(segment 6) 

Ectopic pregnancy 
rupture + acute 

abdomen

2 Male 48 CT Primary
Partial intestinal excision + 

excision of capsule
No Idiopathic

Intestinal 
perforation + 

acute abdomen

3 Male 32 CT Primary
Laparoscopic exploration + 

excision of capsule 
No Idiopathic Acute abdomen 

4 Female 24
US
CT

Secondary
Primary suture to intestine + 

Excision of capsule
No 

Peritoneal 
dialysis catheter

Ileus 

5 Male 69 CT Primary Excision of capsule + bridectomy No Idiopathic Ileus

6 Male 29
Plain Graphy

CT
Primary

Right hemicolectomy + end to 
side ileotransverse anastomosis

Yes Idiopathic Ileus

7 Male 34 CT Secondary
Primary suture to intestine + 

excision of capsule
No 

Peritoneal 
dialysis catheter

Intestinal 
perforation + 

acute abdomen 
8 Female 61 CT Primary Excision of capsule + bridectomy No Idiopathic Ileus

9 Male 31 CT Secondary Medical therapy No 
Peritoneal 

dialysis catheter
Ileus

10 Female 46
Plain Graphy

CT
Secondary

Primary suture to intestine + 
excision of capsule

No 
Peritoneal 

dialysis catheter

Intestinal 
perforation + 

acute abdomen

11 Female 64 US Secondary Excision of partial capsulation + No 
Previous 

gynecologic 
surgery 

Ileus

US, Ultrasonographic evaluation; CT, Computed tomography.
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surrounded by fluid-filled fibrous band, thickened 
peritoneal wall and free fluid can be visualized.26 However, 
in many cases as in our patients, it cannot identify the 
pathology due to dilated intestines.

CT emerges as a fast and more sensitive diagnostic 
technique in patients for whom the use of contrast 
agent is not contraindicated. It has an important place 
in the differential diagnosis, especially under emergency 
conditions. As it may be observed on the tomographic 
images of our patients, the intestinal loops are covered by 
a thick fibrous membrane, and edema and free fluid may 
be observed in the intestinal wall. Moreover, peritoneal 
and mesenteric thickening and peritoneal calcifications 

may be detected (as shown in Figure 1).27 As our patients 
were diagnosed intraoperatively and CT findings were 
understood after reevaluation, clinical suspicion of the 
pathology is more important for preoperative diagnosis 
of acute abdomen, especially for the patients who use 
ambulatory peritoneal dialysis catheter. In addition, CT 
can be the first step of differential diagnostic tests for these 
patients.

Magnetic resonance imaging (MRI) and FDG-positron 
emission tomography (PET), which has recently started 
being used especially in metastatic tumor screening, are 
among the other diagnostic methods.28 MRI and PET 
cannot be used in the emergent conditions. Additionally, 
PET cannot be preferred for the patients without any 
malignancy because of the limitations of our health 
payment rules according to our Ministry of Health’s 
comments. Moreover, these imaging modalities are 
expensive diagnostic tests. 

The preoperative diagnosis is possible only in the 
presence of clinical suspicion. However, most of the 
cases are diagnosed during intraoperative exploration, 

Figure 3. Preoperative computed tomographic view of the patient 
in figure 1 and 2 (Yellow Arrows: Formation of Sclerating Capsule).

Figure 4. Preoperative computed tomographic view of the complete 
abdominal cocoon syndrome (primary SEP) case.

Figure 1. Operative view of the complete secondary sclerosing 
encapsulating peritonitis case caused by peritoneal dialysis catheter.

Figure 2. Intestinal structures after decapsulation of the case 
in Figure 1 (perforation area due to necrosis of intestine is seen 
between surgical clamps).
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as in our surgical cases. In the retrospective evaluation of 
our patients after being diagnosed in the intraoperative 
period, sclerosing capsule formation surrounding the 
intestinal loops was detected when preoperative computed 
tomographic images were re-evaluated after surgical 
diagnosis. 

Although the majority of the patients are diagnosed 
intraoperatively, as in our patients who underwent 
surgery, if the patient does not manifest the findings of 
acute abdomen, as in our 9th patient, they can be treated 
conservatively (with stopping oral intake, nasogastric 
decompression, total parenteral nutrition) and drugs 
(colchicine, steroids, immunosuppressive drugs such as 
azathioprine).19 Medical treatment can be used to prevent 
encapsulation, especially in patients with peritoneal 
dialysis catheter who are at high risk for secondary 
SEP.17 Additionally, as a result of tubercular abdominal 
infections, abdominal cocoon cases can be treated 
medically with antitubercular therapy.19,21 In undiagnosed 
patients who develop acute abdomen, surgical treatment 
should be considered. In addition to the procedures 
performed via open surgery, laparoscopic surgery can also 
be used for surgical treatment. Adhesions are released 
and the encapsulation is decorticated, as in our patients. 
Resection anastomosis should be avoided unless there 
is evidence of necrosis since the risk of anastomotic 
leak increases in such patients (Figures 2, 3 and 4).1,25,29 
Conservative methods and medical therapies can be 
preferred in the postoperative treatment period.25 On 
pathologic evaluation, fibroconnective tissue proliferation, 
inflammatory infiltrates and dilated lymphatics, with 
no evidence of foreign body granulomas, giant cells or 
birefringent material on the peritoneal tissue are noted.14 
Membrane shows thickened vascular fibrocollagenous 
tissue, with or without chronic inflammatory reaction 
evidenced by lymphocytic and plasma cell infiltrates. In 
tubercular SEP, caseating epithelioid cell granulomas were 
seen in the membrane, although acid fast bacilli could not 
be demonstrated.30

The mortality rate ranges from 0% to 71%. As in our 
secondary SEP patient who passed away, the mortality 
rate increases especially in peritoneal dialysis patients. 
Recurrence may occur due to adhesions at a rate of 
6%–29%. In the short term, the risk of early obstruction 
is more significant (8.7%–66.7%). In the long term, if 
resection has been performed, short bowel syndrome 
and associated anemia, vitamin deficiencies (B12) and fat 
absorption disorders may develop.31 

The most important limitation of our study is its 
retrospective nature. However, the number of cases for 
this pathology can be helpful for understanding the 
characteristics of this rare disorder. Additionally, the 
number of secondary cases was higher than the primary 
form. This can be explained by the increased use of 
ambulatory peritoneal dialysis catheter. 

In conclusion, SEP is a rare disease which is difficult 
to diagnose in the preoperative period unless there is a 

clinical suspicion. It should be kept in mind in the case 
of recurrent abdominal pain attacks, especially in patients 
undergoing peritoneal dialysis. CT should be the first 
diagnostic technique. It should be remembered that the 
mortality rate is high when misdiagnosed or when the 
diagnosis of the patient is delayed.
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