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Abstract
Traditionally, perivaterian duodenal perforation can be managed conservatively or surgically. If a large volume of leakage results in fluid collection in the retroperitoneum, surgery may be necessary. Our case met the surgical indication for perivaterian duodenal perforation after endoscopic retrograde cholangiopancreatography (ERCP) with sphincterotomy and endoscopic papillary balloon dilatation. The patient developed a retroperitoneal abscess after the procedures, and a perivaterian perforation was suggested on computed tomography (CT). CT-guided abscess drainage was performed immediately. We unsuccessfully attempted to close the perforation with hemoclips initially. Subsequently, we used fibrin sealant (Tisseel) injection to occlude the perforation. Fibrin sealant injections have been previously used during endoscopy for wound closure and fistula repair. Based on our report, fibrin sealant injection can be considered as an alternative method for the treatment of ERCP-related type Ⅱ perforations.
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Core tip: Perivaterian duodenal perforation can be managed conservatively or surgically. Our patient underwent endoscopic retrograde cholangiopancrea​tography (ERCP) with sphincterotomy and endoscopic papillary balloon dilatation, and developed a perivaterian duodenal perforation after the procedures. Computed tomography-guided abscess drainage was performed immediately but without improvement, and fibrin sealant (Tisseel) injection was then administered to occlude the perforation. The patient recovered uneventfully. This report shows that fibrin sealant injection can be an alternative method for the treatment of ERCP-related type Ⅱ perforations.

INTRODUCTION
Endoscopic retrograde cholangiopancreatography (ERCP) with sphincterotomy (EST) and/or endoscopic papillary balloon dilatation (EPBD) is commonly used in the treatment of common bile duct (CBD) stones. However, ERCP is an invasive procedure that may lead to potential complications such as pancreatitis, hemorrhage, bowel perforation, and cholangitis. ERCP-related perforations are uncommon with a reported incidence of 0.3%-1.3%[1-3].

There are four types of ERCP-related bowel per​forations[4-6]: lateral wall duodenal perforation (Type Ⅰ), perivaterian perforation (Type Ⅱ), perforation of the biliary tree (Type Ⅲ), and retroperitoneal air alone (Type Ⅳ). Traditionally, lateral wall duodenal perforations (Type Ⅰ) tend to be large and usually require surgical intervention[5,7,8]. Other types of perforation can be managed either conservatively or surgically[9,10]. If a large volume of leakage results in a fluid collection in the retroperitoneum, surgery or interventional drainage may be necessary.

Here, we describe a case of a perivaterian duodenal perforation (Type Ⅱ) after ERCP with EST and EPBD that was successfully sealed with fibrin glue.

CASE REPORT

A 70-year-old man who had coronary artery disease and hypertension presented with symptomatic CBD stones and cholangitis. The patient had a history of gallbladder stones with acute cholecystitis and had undergone laparoscopic cholecystectomy 4 years previously. After hospital admission, he underwent ERCP with EST and EPBD (0.8 cm, 8 atm × 3 min), and a black stone was extracted with a balloon catheter (Figure 1A-C).

Fever and right flank pain were noted soon after the procedure. Initially, plain abdominal radiography and abdominal ultrasound revealed no obvious free air. Three days later, abdominal ultrasonography and abdominal computed tomography (CT) showed a retroperitoneal abscess (Figure 2A) close to the right lateral wall of the duodenum, suggesting a perivaterian perforation. CT-guided abscess drainage was performed immediately (Figure 2B). 

Another abdominal CT scan with oral contrast ingestion was performed on day 10 after ERCP due to persistent drainage of a large amount of purulent material. The scan revealed minimal contrast and air leakage from the duodenum into the right anterior pararenal space (Figure 3). On the same day, ERCP revealed a perforation of the perivaterian duodenum (Figure 4A). We unsuccessfully attempted to close the perforation with hemoclips initially. Subsequently, we used fibrin sealant (Tisseel; Baxter Healthcare, Deerfield, IL, United States) injection to occlude the perforation. Before injection of the fibrin sealant, we placed two 7F double pigtail (5 and 6 cm) plastic biliary stents into the CBD to prevent occlusion of the biliary orifice by the fibrin sealant (Figure 4B). A total of 4 mL Tisseel was injected into the perforation site (Figure 4C). 

The patient’s fever had subsided by the day following application of the fibrin sealant, and the amount of purulent drainage decreased from 60-70 to 20 mL/d by day 2 after the procedure. Five days later, the amount of purulent drainage had decreased to < 10 mL/d and the patient’s abdominal discomfort continued to improve. He recovered uneventfully and was discharged on day 14 after fibrin sealant injection. Follow-up CT scan 2 wk later revealed an unremarkable retroperitoneal space without abscess formation or a detectable leak.

DISCUSSION

We described a case of perivaterian duodenal per​foration in a patient after undergoing ERCP with EST and EPBD. He subsequently developed a retroperitoneal abscess that required percutaneous CT-guided drainage. However, his condition did not improve because of a persistent leak from the duodenal perforation. Surgical repair was not desirable because of the patient’s age and comorbidity. 

Several endoscopic closure techniques have been described for closure of gastrointestinal perforations including the use of endoclips, fibrin sealant[11,12], endoloops, and the over-the-scope clip system[13]. Most of these approaches have been used for Type Ⅰ perforations. For Type Ⅱ perforations, previous studies have suggested conservative treatment first, followed by surgical intervention if conservative treatment fails. In this case, endoscopic repair with hemoclips was initially attempted, but failed. Subsequently, we were able to occlude the perforation without surgical intervention using fibrin sealant (Tisseel) injection. 

Tisseel is a fibrin sealant used as an adjunct to hemostasis. It contains human fibrinogen, human factor XIII, aprotinin, polysorbate 80, human thrombin, and calcium chloride. Mixed together, the above ingredients form a cell-free clot that can block the perforation. In contrast to cyanoacrylate mixed with lipiodol, Tisseel has been shown to have tissue-healing properties and to be fully reabsorbed by macrophages and fibroblasts within 2 wk of application[14,15]. Fibrin sealant injections have been previously used during endoscopy for wound closure and fistula repair[16]. Only a few cases of duodenal perforation have been successfully treated with tissue sealant[11,12]. Based on our report, fibrin sealant (Tisseel) injection can be considered as an alternative method for the treatment of ERCP-related Type Ⅱ perforations. 

COMMENTS

Case characteristics

A 70-year-old man who had coronary artery disease and hypertension presented with epigastralgia for 1 wk, accompanied with skin discoloration and tea color urine.

Clinical diagnosis

Common bile duct (CBD)-stone related obstruction jaundice, underwent endoscopic retrograde cholangiopancreatography (ERCP), sphincterectomy and endoscopic papillary balloon dilatation, and stone retrieval by balloon catheter. Fever, abdominal pain and flank pain were found after the procedures. Post-ERCP bowel perforation was found with intra-abdominal abscess formation.

Differential diagnosis

Post-ERCP pancreatitis, bowel perforation, ascending cholangitis, urine track infection or renal stone. 

Laboratory diagnosis

Leukocytosis with left shift and high C-reactive protein level after the procedure. Normal lipase level and liver function tests.

Imaging diagnosis

Computed tomography showed periampullary duodenal microperforation-related collection/abscess at the right retroperitoneal space.

Treatment

The authors placed two 7F double pigtail (5 and 6 cm) plastic biliary stents into the CBD to prevent occlusion of the biliary orifice, then 4 mL fibrin sealant (Tisseel) was injected into the perforation site.

Related reports

For delayed wound healing of post-ERCP Type Ⅱ bowel perforation, surgical intervention was needed. Only a few reports have mentioned endoscopic treatment. The authors tried fibrin sealant (Tisseel) injection, which was used for surgical wound healing, and achieved a good outcome.

Experiences and lessons

Fibrin sealant (Tisseel) injection can be considered as an alternative method for the treatment of ERCP-related Type Ⅱ perforations. 

Peer-review

A new technique for the management of post-ERCP perforation is presented. It is well written and illustrated.
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Figure Legends
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Figure 1  The patient underwent endoscopic retrograde cholangiopan​creatography with sphincterotomy and endoscopic papillary balloon dilatation. A: Endoscopic retrograde cholangiopancreatography with sphincterotomy; B: Endoscopic papillary balloon dilatation (0.8 cm, 8 atm × 3 min); C: Black stone (white arrow) was extracted with a balloon catheter.
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Figure 2  Computed tomography scan. A: Showing a hypodense abscess (arrow) between the liver and right kidney; B: Showing pig-tail drainage (arrow) of the abscess.
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Figure 3  Computed tomography scan of the abdomen. Green arrow showing perforation site.
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Figure 4  Endoscopic retrograde cholangiopancreatography. Endoscopic retrograde cholangiopancreatography revealed a perforation (arrow) in the duodenum (A); Two plastic stents were inserted into the endoscopic papillary balloon dilatation before fibrin sealant injection (B); Whitish tissue sealant was injected into the perforation in the right upper corner (C).
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