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A rare case of duodenum perforation after biliary stenting under 
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Abstract: Duodenal injury under endoscopic retrograde cholangiopancreatography (ERCP) is extremely 
rare. This study describes a case of duodenum perforation after biliary stenting under ERCP for the first 
time. A 67-year-old female patient was transferred to the emergency department of First Hospital of China 
Medical University after experiencing whole abdominal pain for 6 hours. The patient had received a biliary 
stent placement under ERCP at an outer hospital 6 days previously due to duodenal papillary occupy. During 
the operation, a small perforation caused by a biliary stent was found at the lateral side of the duodenum, 
but no biliary stent was found. Duodenal juice was flowing out from the perforation, Then, the perforation 
was opened obliquely, and an 8-cm portion of the biliary stent was removed. Gastrostomy, jejunostomy, and 
choledochotomy T-tube drainage procedures were subsequently performed. The patient recovered well and 
was discharged with the T-tube and the jejunal nutrition tube after 20 days. Four types of perforation under 
ERCP have been reported in previous literature, and this case report documents a rare complication from 
biliary stenting under ERCP. This case is different from the previous four types and can be called type V, 
which give general endoscopic doctors a serious warning.
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Introduction

Endoscopic retrograde cholangiopancreatography (ERCP) 
has evolved to become a primary therapeutic intervention 
which complements less invasive modalities, such as 
magnetic resonance cholangiopancreatography (MRCP) 
and endoscopic ultrasonography (EUS). ERCP is expected 
to continue to play an important role in the management of 
patients with pancreatic and biliary disease (1-3).

Although ERCP is considered to be safe and effective 
in trained hands, it is associated with an inherent risk of 
complications (4). Some complications are specific to ERCP, 
whereas other complications apply to any endoscopic 
procedure (4,5). Perforation of the duodenal wall is one of 
the rare but the most serious complications, with a worse 
prognosis than other complications (5). Although most 
perforations can be diagnosed during surgery by observing 

the seepage of contrast agent, even early surgical treatment 
still has a high mortality rate (6).

In this study, we present the first described case of 
duodenum perforation after biliary stenting under ERCP, 
which is an unusual complication of ERCP.

We present the following article in accordance with 
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-7595).

Case presentation

General information

A 67-year-old female patient was transferred to the 
emergency department of our hospital on December 12, 
2018, with whole abdominal pain that had lasted for 6 hours. 

Six days previously, the patient had visited the local 
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hospital with jaundice that had persisted for a week. 

Duodenoscopy and computed tomography (CT) of the 

abdomen revealed a mass measuring approximately 2.5 cm  

in diameter in the duodenal papilla. After the patient’s 

weak heart and lung function were considered, biliary stent 
placement under ERCP was performed at the local hospital. 

The patient had no surgical history and no history of 
diabetes mellitus, hypertension, coronary atherosclerotic 
heart disease, hepatitis, tuberculosis, or other medical 
histories. The patient had no history of smoking or 
drinking, and no family history of cancer was reported.

Examination

Physical examination: heart and lung (−) and normal 
development of external genitalia.

Abdominal examination: tenderness of the whole 
abdomen, rebound pain and muscular tonus.

Laboratory examination: WBC: 15.61×109/L, NE%: 91.7%. 
HGB: 132 g/L, PLT: 333×109/L, PT: 12.8 s, APTT: 32.1 s, 
K+: 3.16 mmol/L, Na+: 136.4 mmol/L, TBIL: 258.4 mmol/L, 
DBIL: 237.4 mmol/L, AMS: 164 U/L, LPS: 1,047 U/L.

CT: multiple free gases in the abdominal cavity, 
the shadow of the biliary stent from the lumen of the 
descending duodenum to the head of the pancreas, neither 
in the biliary tract nor in the pancreatic duct (Figure 1 and 
CT Video 1).

Treatment

During the operation, a small amount of yellow-white 
exudate was observed around the liver and duodenum, and 
a perforation measuring 0.4 cm in diameter caused by the 
biliary stent was observed on the antimesenteric border 
of the duodenal secondary segment. Duodenal juice was 
flowing out from the perforation. 

Next, the duodenal secondary segment was opened 
obliquely, and the biliary tract at the superior duodenal 
segment of the common bile duct was opened without 
observing the biliary stent in the biliary tract. Finally, an 
8-cm portion of the biliary stent was gently removed from 
the duodenal incision with enormous resistance (Figure 2), 
and gastrostomy, jejunostomy, and choledochotomy T-tube 
drainage procedures were performed. 

Diagnosis 

The patient was diagnosed with perforation of the 
duodenum after biliary stenting under ERCP in which the 
biliary stent is displaced into the pancreatic parenchyma 
without completely passing the duodenal papilla, resulting 
in excessive rebound force after opening.

Figure 2 Due to the incarceration of the biliary stent in the 
pancreatic parenchyma, the removal of the stent from the pancreas 
by force could have led to further injury. Therefore, most of the 
biliary stent was carefully removed. Finally, an 8-cm portion of 
the biliary stent was removed from the duodenal incision with the 
inserted part of the stent remaining in the pancreas.

Figure 1 Computed tomography: multiple free gases in the 
abdominal cavity, the shadow of the biliary stent from the lumen of 
the descending duodenum to the head of the pancreas, neither in 
the biliary tract nor in the pancreatic duct.
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Discharge

After the operation, the patient was in a stable condition 
and her jaundice improved gradually. The patient was 
discharged after 20 days and refused chemotherapy. The 
discharge orders included: (I) T-tube and the jejunal 
nutrition tube; (II) combined nutritional support by mouth; 
(III) comprehensive treatment such as chemotherapy, 
radiotherapy, biotherapy (during the follow-up and 
continuous follow-up did not agree with any comprehensive 
treatment); (IV) return to our hospital for reexamination 
1 month later and removal of the drainage tube, as 
appropriate (the patient was reexamined in the local hospital 
but did not return to our hospital).

All procedures performed in studies involving human 
participants 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

With the development of endoscopic technology, 
endoscopic sphincterotomy with ERCP has become one 
of the main treatments for biliary and pancreatic diseases 
(7,8). To accurately evaluate the prognosis of ERCP, the 
endoscopic operator must have a clear understanding of the 
potential complications of ERCP. Perforation after ERCP 
is among the most serious complications during ERCP and 
sphincterotomy (9,10). According to one study, 101 patients 
who underwent ERCP between 1987 and 2003 suffered 
postoperative perforation, and the perforation-related 
mortality rate reached 9.9% (11). Therefore, early diagnosis 
and treatment of perforation are crucial. The accurate 
diagnosis and effective treatment of perforation depend 
on early detection of clinical signs and prompt diagnostic 
angiography (12).

The female patient in this study suffered a duodenal 
perforation after biliary stenting under ERCP. She received 
emergency surgery at our hospital. During the operation, 
a small amount of yellow-white exudate was observed 
around the liver and duodenum, and the biliary stent was 
found to have caused a small perforation measuring 0.4 cm 
in diameter on the antimesenteric border of the duodenal 
secondary segment. Duodenal juice was flowing out from 
the perforation. The duodenal secondary segment was 
opened obliquely, and the biliary tract at in the superior 
duodenal segment of the common bile duct was opened 

without seeing the biliary stent in the biliary tract. Then, 
the biliary stent was gently removed from the duodenal 
incision with enormous resistance.

It was speculated that due to the duodenal papillary 
cancer, the surgeon who placed the biliary stent could not 
distinguished the structure of the major duodenal papilla, 
and placed the stent into the pancreatic parenchyma 
from the cancerous major duodenal papilla tissue. Due 
to the toughness of the pancreatic parenchyma, the stent 
popped out, puncturing the lateral wall of the duodenum. 
The opening of the stent then resulted in a secondary 
injury. Because the biliary stent was incarcerated in the 
pancreatic parenchyma, forceful removal of the stent 
from the pancreas may have resulted in further injury. 
Therefore, we carefully removed most of the biliary stent 
but left the incarcerated portion of the stent in the pancreas 
(Figure 2). Simultaneously, gastrostomy, jejunostomy, 
and choledochotomy T-tube drainage procedures were 
performed. The patient recovered well and was discharged 
20 days after surgery.

Duodenal injury after ERCP is extremely rare, and to our 
knowledge, the current report is the first to describe such 
a case. In 2000, Stapfer et al. (13) described four types of 
perforation under ERCP: type I: lateral or lateral duodenal 
perforation; type II: periampullary injury; type III: wire 
mesh basket-related distal common bile duct injury; type 
IV: questionable and not truly a perforation. This case can 
be defined as a type V perforation (Figure 3). Specifically, 
type V is defined as a duodenal perforation caused by biliary 
stenting under ERCP in which the biliary stent is placed 
into the pancreatic parenchyma without completely passing 
the duodenal papilla, resulting in excessive rebound force 
after opening.

To our knowledge, this is the first report on an unusual 
complication of ERCP. However, it has some limitations, 
including the lack of follow-up of the patient, and the 
postoperative treatment was lacking. The patient refused 
postoperative chemotherapy until death.

To conclude, this case can serve as an extraordinary 
lesson in endoscopic therapy for patients suffering from 
duodenal papillary cancer. We aim for this to be a warning 
to general endoscopic doctors.
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Figure 3 Duodenal perforation after biliary stenting under endoscopic retrograde cholangiopancreatography. The biliary stent had replaced 
into the pancreatic parenchyma without completely passing the duodenal papilla, resulting in excessive rebound force after opening.
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