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Abstract
A 78-year-old male was admitted to our hospital 
because of choledocholithiasis. ERC demonstrated 
choledocholithiases with a maximum diameter of 
13 mm, and we performed endoscopic papillary 
large balloon dilation (EPLBD) with a size of 15 mm. 
Immediately following the balloon deflation, spurting 
hemorrhage occurred from the orifice of the duodenal 
papilla. Although we performed endoscopic hemostasis 
by compressing the bleeding point with the large 
balloon catheter, we could not achieve hemostasis. 
Therefore, we placed a 10 mm fully covered self-
expandable metallic stent (SEMS) across the duodenal 
papilla, and the hemorrhage stopped immediately. After 
1 wk of SEMS placement, duodenal endoscopy revealed 
ulcerative lesions in both the orifice of the duodenal 
papilla and the lower bile duct. A direct peroral 
cholangioscopy using an ultra-slim upper endoscope 
revealed a visible vessel with a longitudinal mucosal 
tear in the ulceration of the lower bile duct. We believe 
that the mucosal tear and subsequent ruptured vessel 
were caused by the EPLBD procedure. 
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in July 2014 because of a fever elevation. He had 
undergone EST with a small incision in 2011 and had 
experienced endoscopic removal of choledocholithiasis 
several times. Laboratory findings on this admission 
revealed elevated serum levels of total bilirubin, 
aspartate aminotransferase, alanine aminotransferase, 
alkaline phosphatase, and γ-glutamyl transpeptidase 
to 5.6 mg/dL (normal range, 0.3-1.2 mg/dL), 368 U/L 
(normal range, 13-33 U/L), 210 U/L (normal range, 
6-30 U/L), 1583 U/L (normal range, 100-340 U/L), 
and 336 U/L (normal range, 10-47 U/L), respectively. 
The serum level of C-reactive protein was 0.77 mg/dL 
(normal range, ≤ 0.3 mg/dL), and the white blood 
cell count was 9600/mm3 (normal range, 3600-9600/
mm3). Computed tomography (CT) showed the 
presence of high-density lesions in the common bile 
duct and gallbladder with a slightly dilated biliary tract. 
Therefore, we diagnosed acute cholangitis because of 
the choledocholithiases and performed an emergency 
endoscopic biliary drainage. The patient did not take 
any anticoagulants or antiplatelet medicines. After 
choledocholithiases with a maximum diameter of 13 
mm were identified on the cholangiogram (Figure 
1), we decided to attempt EPLBD. Because the outer 
diameter of the therapeutic duodenoscope (TJF-260V; 
Olympus, Tokyo, Japan) was 13.5 mm, the diameter 
of the lower bile duct was estimated at 15 mm. 
Accordingly, we performed EPLBD using a Giga® wire-
guided balloon dilator (Century Medical, Inc., Japan) 
with a maximum size of 15 mm that was placed 
across the papilla of Vater. The balloon was gradually 
inflated to an adequate size for stone removal with a 
contrast medium under endoscopic and fluoroscopic 
imaging until we confirmed the disappearance of the 
notch at the papilla of Vater. Immediately following 
the balloon deflation, spurting hemorrhage occurred 
from the orifice of the papilla of Vater. After extraction 
of the choledocholithiases, we performed endoscopic 
hemostasis by immediately compressing the bleeding 
point with a large balloon catheter several times; 
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Figure 1  Choledocholithiases with a maximum diameter of 13 mm were 
identified on the cholangiogram.

Core tip: We present a case study of arterial hemorrhage 
after endoscopic papillary large balloon dilation (EPLBD) 
that was treated using a covered self-expandable metallic 
stent (SEMS). After 1 wk of SEMS placement, a direct 
peroral cholangioscopy revealed a visible vessel with a 
longitudinal mucosal tear in the ulceration of the lower 
bile duct. This image is important for understanding the 
mechanism of hemorrhage after EPLBD.
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INTRODUCTION
Arterial hemorrhagic complications following thera
peutic endoscopic retrograde cholangiopancreato
graphy (ERCP) are difficult to manage endoscopically 
because of the difficulty of observing the bleeding 
point and maintaining clear endoscopic vision despite 
the bleeding. Surgical operations or interventional 
radiology are usually performed to control hemorrhage 
after the failure of endoscopic hemostasis. However, 
these procedures are invasive, particularly in patients 
of advanced age and those with serious underlying 
diseases.

Endoscopic papillary large balloon dilation (EPLBD) is 
used for difficult extractions of large choledocholithiases 
because of the easy removal. The efficacy and 
safety of EPLBD has been reported[1,2]; however, the 
complications and long-term outcomes of EPLBD have 
not been clarified. Post EPLBD hemorrhage is one of the 
possible ERCP-related complications. Although there 
have been some reports of endoscopic hemostasis with 
covered self-expandable metallic stents (SEMS) against 
post endoscopic sphincterotomy (EST) bleeding[3-7], no 
post EPLBD hemorrhage cases treated with covered 
SEMS have been reported. Furthermore, there have 
been no direct cholangioscopic images to clarify the 
mucosal tear of the bile duct after EPLBD, which is 
useful for understanding the mechanism of post EPLBD 
hemorrhage.

In this paper, we describe a case of endoscopic 
hemostasis using a fully covered SEMS for a spurting 
hemorrhage from the lower bile duct following an 
EPLBD procedure with a notable cholangioscopic image 
of a mucosal tear in the bile duct.

CASE REPORT
A 78-year-old male was admitted to our hospital 



however, we could not detect the bleeding point, and 
hemostasis could not be achieved. We were unable to 
control the hemorrhage, and the endoscopic image of 
the papilla of Vater was gradually worsening because of 
the adhesion and the significant amount of coagulation 
(Figure 2). We wanted to adopt a minimally invasive 
treatment to control hemorrhage because of serious 
dementia symptoms in this patient’s background; 

therefore, we decided to place a covered SEMS for 
the purpose of astriction. We placed a fully covered 
Wallflex® SEMS (Microvasive Endoscopy, Boston 
Scientific Corporation, Natick, MA, United States) that 
measured 10 mm with an 8-cm diameter across the 
papilla of Vater, and hemorrhage stopped immediately 
(Figure 3). The hemoglobin level dropped from 11 g/dL 
to 7.5 g/dL; therefore, a blood transfusion of 2 units of 
packed red cell concentrate was performed. However, 
re-bleeding and early complications with respect 
to the SEMS placement, such as cholecystitis and 
pancreatitis, did not occur after endoscopic hemostasis 
with the SEMS placement. Thus, we could avoid 
surgical operation or interventional radiology (IVR) to 
manage the hemorrhage. In addition, acute cholangitis 
on admission improved after the therapeutic ERCP 
procedure.

After 1 wk of covered SEMS placement, although 
the SEMS had migrated slightly to the duodenal site, 
hemorrhage was not observed in the endoscopic 
findings. Re-bleeding was not observed after the 
SEMS removal, and an ulcerative lesion appeared 
from the orifice of the papilla of Vater to the lower 
bile duct (Figure 4). Subsequently, we performed a 
direct peroral cholangioscopy using an ultra-slim upper 
endoscope (GIF-XP290N; Olympus, Tokyo, Japan). 
The cholangioscopy revealed an exposed vessel with 
a laceration in the lower bile duct ulcerative area 
(Figure 5), and we believe that this lacerative lesion 
was caused by mucosal damage of the lower bile duct 
during the EPLBD procedure. 

Because re-bleeding was not observed after 
consuming a meal, the patient was safely discharged 
and is currently undergoing outpatient follow-up.

DISCUSSION
EPLBD has increasingly been performed as therapeutic 
ERCP against large common bile duct stones. The 
rates of hemorrhagic adverse events with EPLBD were 
reportedly 0%-6.7%[8-11]. There are no significant 
differences of hemorrhagic complication rates between 
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Figure 2  Endoscopic image of the papilla of Vater was gradually wor­
sening because of the adhesion of a significant amount of coagulation.

Figure 3  We placed a fully covered Wallflex® self-expandable metallic 
stent that was 10 mm with an 8-cm diameter across the papilla of Vater, 
and hemorrhage stopped immediately.

Figure 4  Re-bleeding was not observed after the self-expandable metallic 
stent removal, and an ulcerative lesion appeared from the orifice of the 
papilla of Vater to the lower bile duct.

Figure 5  Direct peroral cholangioscopy revealed an exposed vessel with 
a laceration in the lower bile duct ulcerative area.

Shimizu S et al . Hemorrhage after EPLBD treated with SEMS



Presumably, even if we performed EPLBD with a 
maximum size of 15 mm, the dilated bile duct would 
become slightly smaller after deflation of the balloon 
dilation, and blood clots might occur between the 
bleeding point and the covered SEMS. Hence, we 
succeeded in endoscopic hemostasis with a covered 
SEMS 10 mm in size. The covered SEMS was removed 
1 wk after the confirmation of controlled hemorrhage, 
as in the reported cases[3,5]. 

EPLBD is the procedure used to dilate the lower bile 
duct by randomly cutting off the sphincter of ampulla. 
We performed a direct peroral cholangioscopy after 
SEMS removal and confirmed a laceration with an 
exposed vessel in the ulcerative lesion of the lower 
bile duct. A direct cholangioscopic image after EPLBD 
has not been previously reported; however, there is 
literature on a linear mucosal tear after balloon dilation 
in the esophagus[15]. Adams et al[15] reported that 
15% of treated achalasia cases were abnormal after 
balloon dilation, with complications such as complete 
rupture or incomplete tears of the esophageal wall 
and localized outpouch or diverticulum. Moreover, 
the patient had undergone EST in 2011, and we 
did not perform EST before EPLBD during this 
admission. Thus, we believe that the mucosal tear 
and subsequent ruptured vessel were caused by the 
EPLBD procedure. There is a possibility that a mucosal 
tear of the duodenal papilla or lower bile duct often 
occurs after EPLBD, similar to in the esophagus. This 
image is important for understanding the mechanism 
of hemorrhage after EPLBD. Arterial hemorrhage 
after EST usually occurs from the duodenal papilla. 
However, arterial hemorrhage after EPLBD might occur 
not only from the duodenal papilla but also from the 
lower or middle bile duct. We should consider the 

EPLBD and EST in some reports[11,12], and the rate of 
hemorrhage was lower in EPLBD than EST in other 
studies[13]. In general, the rate of hemorrhage after 
EPLBD is considered low. However, fatal hemorrhage 
with EPLBD has also been reported[14]. Accordingly, we 
should keep in mind the possibility of life-threatening 
massive bleeding with EPLBD. Furthermore, we 
should understand how to manage hemorrhagic 
complications.

Endoscopic interventions for bleeding complications 
include conventional injection therapy using hypertonic 
saline epinephrine, balloon tamponade, the application 
of coagulation current during a sphincterotomy, 
endoclip placement, etc. When complete endoscopic 
hemostasis cannot be achieved in spite of these 
procedures, invasive interventions such as surgical 
operations or IVR are required. There are several 
reports of endoscopic hemostasis using covered SEMS 
for post-EST bleeding in recent years[3-7] (Table 1). 
The authors placed a covered SEMS that was 10 mm 
in diameter across the papilla of Vater and removed 
it endoscopically 1 wk to 2 mo after successful 
hemostasis. According to these reported cases, 
complete hemostasis was achieved in all the patients. 
Therefore, covered SEMS placement is considered 
useful in selected patients with uncontrolled post-
EST bleeding. However, there have been no reported 
cases of endoscopic hemostasis using covered SEMS 
after hemorrhage during an EPLBD procedure. In 
our case, we performed EPLBD with a maximum size 
of 15 mm, and the size of the SEMS was 10 mm in 
diameter. Therefore, theoretically, the bleeding point 
was not fully compressed by a 10 mm covered SEMS. 
Nevertheless, we could manage the bleeding, and 
the SEMS had not migrated at the time of placement. 
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Table 1  Reported studies of endoscopic hemostasis using covered self-expandable metallic stents for severe post- sphincterotomy 
bleeding

Ref. No. of 
Patients 

Previous attempted treatments SEMS type, diameter × length (mm) Rate of complete 
hemostasis

The mean duration of 
SEMS placement

Canena et al[3] (2013) 4 Endoclips: 1 case Fully covered type Hanarostent1 or 
Niti-S2 or Wallflex3,

100% 7.5 d
Epinephrine injection: 4 cases
Balloon tamponade: 2 cases 10 × 40: 1 case

10 × 60: 3 cases
Itoi et al[5] (2011) 11 Endoclips: 7 cases Covered type 100% 8.2 d

Epinephrine injection: 9 cases Wallstent4: 8 cases
Balloon tamponade: 11 cases Wallflex: 2 cases

Niti-S: 1 case
10 × 60 

Shah et al[6] (2010) 5 Endoclips: 1 case Fully covered Wallflex, 100% 4-5 wk
Epinephrine injection: 2 cases 10 × 40: 2 cases
Thermal coagulation: 1 case 10 × 60: 2 cases

IVR embolization: 1 case 8 × 60: 1 case
Balloon tamponade: 1case

Di Pisa et al[7] (2010) 2 Endoclips: 1 case Partially covered type Wallstent, 100% 3 wk
Epinephrine injection: 2 cases 10 × 40 
Balloon tamponade: 2 cases

1Hanarostent (M.I. Tech, Seoul, South Korea); 2Niti-S (Taewoong Medical, Seoul, South Korea); 3Wallflex (Boston Scientific, Natick, MA, United States); 
4Wallstent (Boston Scientific, Natick, MA, United States). SEMS: Self-expandable metallic stent; IVR: Interventional radiology.
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possibility of hemorrhage from the bile duct when 
we encounter hemorrhage after EPLBD. It is difficult 
to manage hemorrhage from the lower bile duct by 
endoscopic hemostasis, such as through conventional 
injection therapy, application of coagulation current, 
or endoclip placement. In the present case, we 
finally obtained hemostasis using a covered SEMS. 
Endoscopic hemostasis using a covered SEMS is one 
of the optional procedures for post EPLBD hemorrhage 
after the failure of other endoscopic therapies. We 
believe the cholangioscopic image of laceration with 
an exposed vessel in an ulcerative lesion of the lower 
bile duct is beneficial and educational for endoscopists 
performing EPLBD because we can investigate the 
mechanism of hemorrhage after EPLBD.

In summary, we have described a case of 
endoscopic hemostasis using a fully covered SEMS 
for arterial hemorrhage from the lower bile duct 
following EPLBD. We must consider the possibility of 
hemorrhage from the bile duct when we encounter 
post EPLBD bleeding. Endoscopic hemostasis using a 
covered SEMS might be a useful option.

COMMENTS
Case characteristics
A 78-year-old male with choledocholithiasis.
Clinical diagnosis
Arterial hemorrhage from the orifice of the duodenal papilla after endoscopic 
papillary large balloon dilation (EPLBD).
Differential diagnosis
Hemorrhage occurred from the duodenal papilla or the lower bile duct.
Laboratory diagnosis
The hemoglobin level dropped from 11 g/dL to 7.5 g/dL; therefore, a blood 
transfusion of 2 units of packed red cell concentrate was performed.
Imaging diagnosis
The cholangioscopy revealed an exposed vessel with a laceration in the lower 
bile duct ulcerative area, which was caused by mucosal damage during the 
EPLBD procedure.
Pathological diagnosis
The authors did not perform a pathological examinations in this case study.
Treatment
The authors placed a 10 mm fully covered self-expandable metallic stent across 
The authors duodenal papilla after the failure of hemostasis by compressing the 
bleeding point with a large balloon catheter.
Related reports
There have been several reports of endoscopic hemostasis using a covered 
SEMS for post- endoscopic sphincterotomy bleeding in recent years. However, 
there have been no reported cases of endoscopic hemostasis using a covered 
SEMS after hemorrhage during an EPLBD procedure.
Term explanation
EPLBD is the procedure used to dilate the lower bile duct by randomly cutting 
off the sphincter of ampulla. EPLBD has increasingly been performed as 
therapeutic ERCP against large common bile duct stones.
Experiences and lessons
The authors should keep in mind the possibility of life-threatening massive 
bleeding with EPLBD. Arterial hemorrhage after EPLBD might occur from both 
the duodenal papilla and the lower or middle bile duct.
Peer-review
This is a straight forward case report whose main point is the cholangioscopic 
image demonstrating a bile duct tear following endoscopic balloon dilation for 
removal of a bile duct stone. The figures are adequate. The paper is likely of 
interest, not because of as the authors state “understanding the mechanism 

post EPLBD hemorrhage” but rather highlighting the use of fully covered stents 
in this situation (i.e., for bleeding).
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