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Abstract
BACKGROUND
Encapsulating peritoneal sclerosis (EPS) is hard to diagnose because of nonspecific symptoms and signs. It is a general consensus that EPS is classified as primary and secondary. There have been several studies discovering some high-risk factors such as liver cirrhosis, of which AMA-M2 is a biomarker, and intra-abdominal surgery such as laparoscopic surgery. Imaging studies help to diagnose EPS and exploratory laparotomy might be an alternative if imaging fails. Nowadays, laparotomy plays a key role in treating EPS, especially when medical treatments do not work and medical therapy fails to ease patients’ symptoms.

CASE SUMMARY
A 58-year-old man complained of unexplained vomiting and abdominal distension 2 mo after laparoscopic cholecystectomy. Increased alkaline phosphatase and liver enzymes were discovered. An autoimmune liver disease test showed that AMA-M2 was positive. A gastroscopy revealed bile reflux gastritis. A magnetic resonance imaging scan showed a slight dilatation of the intrahepatic bile duct. A colonoscopy showed that there was a mucosal eminence lesion in the sigmoid colon (24 cm away from the anus), with a size of 3 cm × 3 cm and erosive surface. At last, the small intestine and the stomach were found to be encased in a cocoon-like membrane during the surgery. The membrane was dissected and adhesiolysis was done to release the trapped organs. The patient recovered and was discharged 44 d after the operation, and there was no recurrence during a follow-up period of 3 mo.

CONCLUSION
AMA-M2 is a marker of primary biliary sclerosis and may help to make a preoperative diagnosis of EPS.
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Core Tip: Encapsulating peritoneal sclerosis (EPS) is a kind of occult and potentially dangerous disease that is hard to diagnose and cure. The specific etiology of EPS is still a mystery, but there have been several cases indicating that liver cirrhosis is a high-risk factor for EPS. This article aims to emphasize that AMA-M2, which is a biochemical marker of primary biliary cirrhosis, is possible for preoperative diagnosis of EPS.

INTRODUCTION
Encapsulating peritoneal sclerosis (EPS) is a kind of occult and potentially dangerous disease that is hard to diagnose and cure. It was first named “peritonitis chronica fibrosa incapsulata” by Owtschinnikow in 1907[1]. EPS, also called abdominal cocoon, is characterized by a white, thick (or thin) fibrous membrane encapsulating the small intestine or other intraabdominal organs[2]. Nowadays, it is widely believed that there are two kinds of etiological hypotheses, idiopathic and secondary. And in secondary EPS, peritoneal dialysis is the most common predisposing factor[3]. Generally, individuals with EPS show nonspecific symptoms and signs. Some patients may suffer from unexplained malnutrition for several years[4], while others may present symptoms of the digestive system such as bellyache, diarrhea, nausea, and emesis. There has been no gold standard for the diagnosis of EPS to date. Relatively, laparoscopy or laparotomy plays a key role because they can diagnose and treat EPS at the same time[5].
Herein, we present a case of EPS characterized by nausea and emesis. The patient underwent laparoscopic cholecystectomy (LC) 2 mo before symptoms appeared. It is worth noting that an autoimmune liver disease test showed that AMA-M2 was positive, which is a serum antibody that is often present in patients with primary biliary cirrhosis. The written informed consent for the publication of this case was obtained from the patient. The timeline about the process of the diagnosis and treatment is shown as Supplementary Figure 1.

CASE PRESENTATION
Chief complaints
Intermittent nausea and emesis for more than 20 d.

History of present illness
A 58-year-old man, with intermittent nausea and emesis for more than 20 d, was admitted to our gastroenterology department. He complained that abdominal distension could be relieved after vomiting yellow gastric contents. No diarrhea, belching, or fever was found.

History of past illness
Two months ago, the patient experienced a LC at a local hospital and postoperative pathology showed chronic calculous cholecystitis. One month after the surgery, his ultrasonography indicated excessive intestinal gas. Other imaging studies like computed tomography (CT) showed no significant difference with the ultrasound findings.

Personal and family history
The patient lived in Suzhou, China. He did not smoke and was not addicted to alcohol. No relevant family history was reported.

Physical examination
On physical examination, a little muscle tension was palpated around the bellybutton and no other positive signs were observed.

Laboratory examinations
Increased alkaline phosphatase (ALP) and liver enzymes like alanine transaminase and aspartate aminotransferase were discovered. A fecal occult blood test was positive. A laboratory study regarding the autoimmune liver disease test was done to identify the causes of liver injury and revealed that AMA-M2 was positive.

Imaging examinations
A magnetic resonance imaging (MRI) scan showed a slight dilatation of the intrahepatic bile duct (Figure 1). Abdominal plain films showed much gas in the small intestine. A gastroscopy revealed erosive gastritis and bile reflux gastritis. An abdominal contrast-enhanced CT scan revealed that the gastric cavity and the duodenal lumen were dilated with fluid retention, the proximal jejunal wall thickened with a little exudation surrounding the mesentery, and the adjacent greater omentum thickened with a little effusion (Figure 2). A colonoscopy was added, showing that there was a mucosal eminence lesion in the sigmoid colon (24 cm away from the anus), with a size of 3 cm × 3 cm and erosive surface.

FINAL DIAGNOSIS
Based on the above findings, the patient was transferred to the general surgery department of our hospital to excise the mass for further diagnosis. Intraoperative findings showed a fibrous membrane encasing the stomach and small intestine (Figure 3). A 3 cm × 3 cm mass with a pedicel was found in the sigmoid colon. Thus, a diagnosis of EPS was made according to the discovery in the operation. Going back to the former MRI and CT images (Figures 1 and 2), we found that the bowel loops were aggregated in a cocoon-like shape encased by a thick membrane (as shown by the arrow).

TREATMENT
To relieve symptoms, a gastric tube was inserted and the daily discharge was up to 1000 mL before the surgery. The membrane was dissected and adhesiolysis was done to release the trapped organs. The mass was removed and lateral anastomosis of the colon was performed. The pathological finding of the biopsy was tubular-villous adenoma with high-grade intraepithelial neoplasia. Before and after the surgery, a series of supportive treatments such as parenteral nutrition, gastrointestinal decompression, anti-infection, and hemostatic therapy were taken.

OUTCOME AND FOLLOW-UP
An abdominal CT scan showed no obvious abnormality (Figure 4). Forty-four days after the operation, the patient recovered and was discharged, and there was no recurrence of the disease during a follow-up period of 3 mo.

DISCUSSION
Although the specific etiology of EPS is still a mystery, there have been many hypotheses proposed in recent years[1-3,6]. It is a general consensus that EPS is classified as primary and secondary. The former mainly includes retrograde menstruation or poor perineal hygiene causing viral or bacterial infection and peritoneal inflammation, which is mostly seen in adolescent girls[7]. Moreover, congenital dysplasia of the greater omentum is also a common cause, which can cover or adhere to intra-abdominal organs such as the stomach and small intestine, leading to the poor peristalsis of the alimentary canal[2,8]. Secondary EPS is more commonly seen in patients with peritoneal irritation or inflammation. It may be triggered by peritoneal dialysis, surgical shunts, abdominal malignancies, alcoholic liver cirrhosis, autoimmune diseases, etc.[1,6,9,10]. The evolution of EPS is a prolonged and chronic course, in which various inciting factors stimulate the expression of proinflammatory and proangiogenic cytokines mediating an inflammatory cascade. As a result, peritoneal mesothelial cells transform into mesenchymal cells and then extracellular matrix and fibrous tissue produce, interweaving to a cocoon[1,3].
There have been several cases indicating that liver cirrhosis is a high-risk factor for EPS. Yamamoto et al[11] reported that two patients with liver cirrhosis, who experienced persistent intraabdominal infection, were diagnosed with EPS. Wakabayashi et al[10] reported a case with perforative peritonitis caused by alcoholic liver cirrhosis was diagnosed with EPS at laparotomy. According to consensus on the diagnosis and management of primary biliary cirrhosis (cholangitis)[12], someone with positive mitochondrial antibody and abnormal biochemical markers of liver cholestasis like ALP can be diagnosed with primary biliary sclerosis. In this case, an autoimmune liver disease test showed that AMA-M2 was positive and ALP exceeded the normal. Therefore, our patient might be diagnosed with cholestatic cirrhosis. In addition, intraabdominal surgery has been reported as one of the implicated triggers[1,13]. Kaman et al[13] reported that a patient with a history of LC was diagnosed with EPS a year later, which was similar to our case. To sum up, the patient was indeed at a higher risk of EPS.
The symptoms and signs of EPS are nonspecific. Generally, patients with EPS present with abdominal pain, abdominal distension, emesis, malnutrition, etc. These symptoms are usually intermittent and recrudescent[1,6]. However, it should be noticed that some patients show sudden acute ileus and even perforation[4]. As many studies reported, the abdomen is inconsistent at palpation, some parts are soft representing dilated bowel loops while some are fixed because of the dense fibrous membrane[5,6]. In this case, the patient developed vomiting and abdominal distension and the frequency of defecation events was drastically reduced or even ceased, which resembled the features of bowel obstruction.
At present, there is no golden standard of imaging to diagnose EPS, but the advances of radiographic technology allow clinicians to make a reliable diagnosis other than laparotomy[6]. “Cauliflower” is a very vivid metaphor for the kinking intestine loops[1]. It is commonly seen that much gas gathers in the small bowel, colon, or rectum. Sometimes, peritoneal calcification and dilation of the bowel with air-fluid levels can be depicted. Compared with ultrasonography or abdominal plain films, CT may be the best imaging technique in the diagnosis of EPS[1,14]. MRI has a similar appearance. In this case, neither obvious calcification nor air-fluid levels were depicted, but much gas gathered in the intestine according to ultrasonography, CT, and abdominal plain films. In fact, a thick membrane encasing the intestine should have been discovered earlier by CT and MRI, but no radiologist attached great importance to this phenomenon because of lack of experience.
With regard to the treatment of EPS, surgery is considered a golden-standard method[1,4,6]. However, whether surgery can be an option for the patient depends on his/her explicit condition. Conservative treatment such as adjusting inappropriate lifestyle is suitable for patients with mild symptoms. Sometimes, nutritional support and application of immuno-suppression are also beneficial to treating EPS[4,15]. In this case, symptomatic support treatment such as parenteral nutrition, antiemetics, and improving gastrointestinal motility did not work. However, laparotomy including enterolysis to free all the small intestine and resection of the lesion located in the sigmoid colon eased the patient’s symptoms. At last, he recovered and was discharged 44 d after the operation.

CONCLUSION
In conclusion, AMA-M2 is a marker of primary biliary sclerosis and may help to make a preoperative diagnosis of EPS, but it still needs more relevant cases or experiments for further verification.
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Figure Legends
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Figure 1 T2 weighted magnetic resonance imaging in axial plane showed bowel loops clustered in a cocoon-like shape that were encased by a thick membrane (arrows).
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Figure 2 Abdominal contrast-enhanced computed tomography. A: A thin, membrane-like sac encapsulating the small intestine in an abdominal contrast-enhanced computed tomography image (arrows); B: A thin, membrane-like sac encapsulating the small intestine from a different plane (arrows); C: The dilated gastric cavity (triangles) and the duodenal lumen (arrows) with fluid retention in the sagittal plane in an abdominal contrast-enhanced computed tomography image; D: The dilated gastric cavity (triangles) and the duodenal lumen (arrows) with fluid retention.
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Figure 3 Intraoperative findings. A: A broken white fibrous membrane encasing loops of the small intestine and the greater omentum (arrow); B: An intact fibrous membrane after laparotomy (arrow); C: A broken membrane encasing loops of the small intestine (arrow).
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[bookmark: _Hlk54004097][bookmark: _GoBack]Figure 4 Comparison of contrast-enhanced computed tomography images before and after surgery. A: A thin, membrane-like sac before laparoscopic surgery (arrows); B: The membrane was dissected and the trapped organs were released.
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