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Original Article

Background/Aims: Endoscopic sphincterotomy (EST) and endoscopic papillary balloon dilatation (EPBD) are 
used for therapeutic endoscopic retrograde cholangiopancreatography (ERCP). The postprocedure bleeding 
rate for EPBD is low in the normal population; however, this bleeding rate in a group of patients prone to 
bleeding, such as patients with end-stage renal disease, is not well-established. We therefore evaluated 
the post-EST and post-EPBD bleeding rate among hemodialysis (HD) patients based on data from Taiwan’s 
National Health Insurance Research Database (NHIRD).
Patients and Methods: The NHIRD entries for a population of 2 million were screened for patients who 
had a catastrophic illness card for HD between 1st January 2004 and 31st December 2011 and these patients 
were enrolled as research subjects. The rates of major gastrointestinal tract bleeding events appearing 
within 14 days after EST or EPBD were compared between HD and non-HD patients.
Results: A total of 3561 patients, over 18 years of age and without liver cirrhosis or hematologic diseases, 
underwent 3826 EST and 280 EPBD procedures during the 8 calendar years selected for our analysis. The 
total post-ERCP major bleeding rate was much higher in HD than in non-HD patients (8.64% vs. 2.16%, 
P < 0.0001). The rate of postprocedure major bleeding events was lower for non-HD patients who 
underwent EPBD than those who underwent EST (0.75% vs. 2.26%; P = 0.049), whereas the postprocedure 
major bleeding event rates were similar in HD patients who underwent either EPBD or EST (8.70% vs. 8.33%; 
P = 0.484).
Conclusion: Post-ERCP, post-EST, and post-EPBD major bleeding rates were all higher in HD patients in this 
study. EPBD resulted in lower postprocedure major bleeding events than EST in the non-HD population, 

Abstract

Address for correspondence: Prof. Chun-Che Lin, School of Medicine, Chung Shan Medical University, Division of Gastroenterology and Hepatology, 
Department of Internal Medicine, Chung Shan Medical University Hospital, No. 110, Sec. 1, Jianguo N. Rd., South Dist., Taichung City 402, Taiwan. 
E-mail: forest65@csmu.edu.tw 
Prof. Ming-Hseng Tseng, Department of Medical Informatics, Chung Shan Medical University, Taichung, Taiwan. 
E-mail: mht@csmu.edu.tw

Access this article online
Quick Response Code:

Website:

www.saudijgastro.com

DOI:

10.4103/sjg.SJG_246_18

How to cite this article: Tsai MC, Wang CC, Wang YT, Yang TW, Chen HY, 
Tseng MH, et al. Major bleeding risk of endoscopic sphincterotomy versus 
endoscopic papillary balloon dilatation in hemodialysis patients. Saudi J 
Gastroenterol 2019;25:106-12

 This is an open access journal, and articles are distributed under the terms of the Creative 
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to 
remix, tweak, and build upon the work non-commercially, as long as appropriate credit 
is given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com



Tsai, et al.: Bleeding events in hemodialysis patients after ERCP

Saudi Journal of Gastroenterology | Volume 25 | Issue 2 | March-April 2019 107

INTRODUCTION

Since its introduction in 1968,[1] endoscopic retrograde 
cholangiopancreatography  (ERCP) had evolved as an 
advanced therapeutic procedure. The major indications 
for ERCP are choledocholithiasis, biliary or pancreatic 
neoplasms, and management of  postoperative biliary 
complications.[2‑4] Although improvements in endoscopic 
technology are now making more difficult procedures 
possible today, postprocedure complications remain 
troublesome issues. The major complications of  
therapeutic ERCP include post‑ERCP pancreatitis,[5] 
hemorrhage,[6] and perforation.[5,7] Several important risk 
factors for post-ERCP bleeding are recognized, including 
coagulopathy, administration of  an anticoagulant agent 
within 72  h, papillary stenosis, precut sphincterotomy, 
and inexperienced endoscopists.[5,8] A large multiple‑center 
study also identified hemodialysis (HD) as an independent 
risk factor of  post-endoscopic sphincterotomy  (EST) 
bleeding.[9]

Endoscopic papillary balloon dilatation (EPBD) and EST 
have proven to be relatively safe and effective methods for 
the treatment of  choledocholithiasis, and both procedures 
have few complications.[10] EPBD is regarded as an 
alternative method for common bile duct management and 
has a low postprocedure bleeding rate,[11] but some reports 
have indicated an even higher bleeding rate after EPDB 
than after EST in patients receiving anticoagulant agents.[12] 
However, little information is available regarding bleeding 
rates following EPBD in patients with bleeding tendencies, 
such as patients undergoing regular HD.[13] Therefore, 
obtaining an overview based on population‑based research 
is worthwhile for establishing a better understanding of  the 
occurrence of  post‑ERCP hemorrhage in subgroups of  
patients who have bleeding tendencies. The differences in 
post‑ERCP bleeding rates in HD patients following EST 
and EPBD also require evaluation.

The aim of  this study was therefore to provide an overview 
of  post‑EST and post‑EPBD bleeding events among HD 
patients by conducting a cohort study using data from 
a nationwide database covering a period of  more than 
8 years.

PATIENTS AND METHODS

This study was approved by the Institutional Review 
Board (IRB) of  Chung Shan Medical University Hospital, 
Taiwan. The IRB waved the need for informed consent 
for this study because of  its retrospective nature based 
on an encrypted National Health Insurance Research 
Database (NHIRD).

Study design
The study was a population‑based retrospective cohort 
study based on Taiwan’s NHIRD, which now covers 
99.9% of  the entire population of  Taiwan.[14] The 
NHIRD contains comprehensive data including date of  
birth, gender, diagnostic codes, prescriptions, procedures, 
surgeries and expenditures, in Taiwan. The study methods 
used to establish the NHIRD have been described in detail 
in previous studies.[15,16]

In our study, 2 million samples in eight calendar years 
were surveyed and organized into cohorts of  chronic 
renal failure with HD (HD cohort) and non-chronic renal 
failure (non-HD cohort) and then further categorized as 
patients who underwent EST or EPBD procedures within 
each cohort. The last case was recruited on 27th December 
2011 in the non-HD group. Patients who had underlying 
hematological disease and cirrhosis were excluded from 
further analysis because of  other interfering factors that 
led to bleeding tendencies. Major gastrointestinal  (GI) 
bleeding events among EST and EPBD patients in each 
group were compared to draw conclusions regarding the 
safety of  EST and EPBD procedures. A flow chart of  the 
study design is shown in Figure 1.

Hemodialysis cohort
Patients who receive regular HD in Taiwan receive a 
catastrophic illness card to reduce the economic burden 
of  their medical expenses. We included patients who had 
catastrophic illness cards between 1st January 2004 and 31st 
December 2011 as our HD cohort. Patients younger than 
18 years of  age were excluded from further analysis because 
of  the different etiology of  cirrhosis. Others over 18 years 
of  age but without catastrophic illness cards served as the 
non-HD control group. Among the 11,336 HD patients 
collected, after exclusion of  patients with cirrhosis or other 

but it failed to provide the reduction in bleeding events needed to perform endoscopic hemostasis in HD 
patients.
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hematologic problems, 63  patients underwent 69 EST 
procedures and another 11 patients underwent 12 EPBD 
procedures during the sampling period. The statistical data 
for complication events were then calculated for further 
analysis.

Nonhemodialysis cohort
In total, 1,950,457  patients were selected from the 
nationwide representative population of  2 million during 
1st January 2004 and 31st December 2011 to serve as the 
non-HD group. Among these patients, 1,913,988 were 
included after exclusion of  patients who had cirrhosis 
or other hematologic diseases. In this non‑HD group, 
after exclusion of  patients younger than 18  years old, 
3757 EST procedures were performed in 3264 patients 
and 268 EPBD procedures were performed in 223 patients. 
Statistical data for major GI bleeding events were then 
calculated for further analysis [Figure 1].

Definition of endoscopic sphincterotomy or endoscopic 
papillary balloon dilatation patients
Patients who underwent EST  (order code 56031B and 
56033B) or EPBD procedures (order code 56032B) during 
the evaluation period were collected for further analysis. 
Patients who underwent both EST and EPBD procedures 

at the same hospital were regarded as undergoing EST in 
our analysis.

Definition of major postendoscopic sphincterotomy 
or post‑endoscopic papillary balloon dilatation 
gastrointestinal bleeding events
Endoscopic hemostasis remained the first choice of  
treatment if  post‑ERCP bleeding occurred; therefore, 
endoscopic hemostasis  (order code 47043B) events 
appearing within 14  days after ERCP were noted. 
Post‑ERCP bleeding was evaluated by both endoscopic 
hemostasis procedures and discharge diagnoses. The 
severity of  post‑ERCP bleeding was defined based on the 
blood transfusion amount and the need for angiography 
or surgical intervention,[17,18] but we defined endoscopic 
hemostasis as a post‑ERCP major bleeding event in our 
analysis. Repeated EST or EPBD procedures in different 
hospital courses were regarded as separate events in our 
analysis.

Statistical analysis
Data obtained from the study were compared using 
Chi-square test or Fisher’s exact test for categorical 
variables and Student’s t‑test for continuous variables. 
Fisher’s exact test was preferred over Chi-square test 

Figure 1: Flow chart of the study design. Hemodialysis patients were selected using catastrophic illness cards and following further exclusion 
of patients with cirrhosis or coagulation hematology. EST and EPBD groups were further separated for comparisons. HD:  Hemodialysis; 
EST: Endoscopic sphincterotomy; EPBD: Endoscopic papillary balloon dilatation
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given the small number of  cases. A single-tailed P value 
of  0.05 was considered statistically significant in this study 
because EPBD procedures were reported to result in less 
post‑ERCP hemorrhage in a previous study.[11]

M i c r o s o f t  S Q L  S e r ve r   2 0 0 8  R 2  s o f t w a r e 
(Microsoft Corporation, Redmond, WA, USA) was used 
to manage the study subjects using SQL programming 
language. Statistical analyses were conducted using SPSS 
version 19.0 software (SPSS, Inc., Chicago, IL, USA).

RESULTS

Hemodialysis versus nonhemodialysis
In total, 3561 patients older than 18 years of  age and without  
cirrhosis or hematologic diseases underwent a total of  3826 
EST and 280 EPBD procedures during the 8 calendar years 
selected in our analysis. The HD group included 74 patients 
who underwent 69 EST and 12 EPBD procedures, whereas 
the non-HD group included 3487 patients who underwent 
3757 EST and 268 EPBD procedures. EST was adopted 
much more often than EPBD in both HD (69 vs. 12 events) 
and non-HD (3757 vs. 268 events) patients during the past 
decade in Taiwan. After the therapeutic ERCP, seven major 
GI bleeding events occurred in a total of  81 procedures, for 
a major GI bleeding event rate of  8.64% in the HD group, 
while the rate was 2.16% in the non-HD group (87 major 
GI bleeding events). The post-ERCP major GI bleeding 
rates were much higher in HD patients (8.64% vs. 2.16%, 
P < 0.0001).

In total, 85 major GI bleeding events were recorded in the 
non-HD group within 14 days after EST, whereas 6 major 

GI tract bleeding events occurred in the HD group. The 
incidence of  post‑EST major GI bleeding events was 
therefore notably higher in HD patients than in non‑HD 
patients in our study (8.70% vs. 2.26%; P < 0.0001).

The choice of  EPBD for papillary manipulation in 
therapeutic ERCP led to one major GI tract bleeding 
event after the procedure in a total of  12 EPBD 
procedures implemented in 11 HD patients, whereas 
only two major GI tract bleeding events occurred in 268 
EPBD procedures implemented in 223 patients in the 
non‑HD group. The incidence of  post‑EPBD major 
bleeding events was also much higher in the HD group 
than in the non-HD group (8.33% vs. 0.75%; P = 0.006), 
as shown in Figure 2.

Endoscopic sphincterotomy versus endoscopic papillary 
balloon dilatation
Table 1 shows the demographic characteristics of  patients 
with regular HD schedules, including sex, age, reasons 
for the procedure, platelet transfusion, and fresh-frozen 
plasma transfusion during hospitalization. All patients 
were similar between EST and EPBD groups. The most 
frequent indication for therapeutic ERCP in Taiwan is 
choledocholithiasis in HD patients undergoing both EST 
and EPBD procedures. In a total of  69 procedures, only 
6 post-EST major bleeding events occurred compared 
with 1 bleeding event in a total of  12 EPBD procedures 
in the HD group. Detailed information in EST patients 
were listed in Table 2. The incidence of  major bleeding 
events were similar in the EST and EPBD groups of  HD 
patients (8.70% vs. 8.33%; P = 0.484).

Figure 2: Bleeding event comparisons between EST and EPBD in HD patients vs the normal population. Post‑ERCP, post‑EST, and post‑EPBD 
major bleeding rates were all higher in HD patients
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In the non-HD group, 85 post-EST major bleeding events 
were recorded in a total of  3757 EST procedures, for 
an incidence of  2.26%, whereas post-EPBD bleeding 
events happened in 0.75% of  patients (P = 0.049). The 
postprocedure major bleeding rate was significantly 
lower following the EPBD procedure than following the 
EST procedure, in non‑HD patients in our analysis. The 
comparison of  instances of  post‑EST or post‑EPBD 
major bleeding events in the HD and non‑HD patients 
are shown in Figure 2.

DISCUSSION

Previous studies have shown variations in post‑ERCP 
bleeding rates ranging from 0.3% to 1.3%.[18,19] Some rare 
intraductal bleeding and hematomas had been reported,[20-22] 
but most ERCP‑associated hemorrhage is intraluminal. 
Previous studies also showed that the postprocedure 

hemorrhage rate was lower for EPBD than for EST 
in a normal population[11] and that EPBD significantly 
reduced the risk of  post‑ERCP bleeding when compared 
with EST application in patients with advanced cirrhosis 
and coagulopathy.[23] Endoscopic hemostasis is currently 
the first choice of  treatment for post‑ERCP bleeding, 
whereas angiography or surgery can serve as alternative 
rescue management if  endoscopic hemostasis fails to stop 
the hemorrhage.[24] Therefore, we chose the recording of  
a of  post‑ERCP endoscopic hemostasis procedure in the 
NHIRD as a surrogate marker for post‑EST or post‑EPBD 
major bleeding events.

The use of  Taiwan’s NHIR database in this study allowed 
evaluation of  real‑world data of  therapeutic ERCP and 
determination of  the true post‑ERCP bleeding rate. Our 
results showed that patients who undergo regular HD 
are at higher risk for post‑ERCP bleeding than patients 

Table 1: Demographic characteristics of hemodialysis patients
Variable HD with EST (n=63) HD with EPBD (n=11) P

Number Column% Number Column%

Sex 0.619
Male 26 41.3 6 54.5
Female 37 58.7 5 45.5

Age, mean (range) 67 (33-86) 66 (40-80) 0.643
Indication for ERCP

Choledocholithiasis 55 87.3 9 81.8 0.919
Acute pancreatitis 5 7.9 0 0.0 0.873
Malignancy

HCC 4 6.3 1 9.1 >0.999
Cholangiocarcinoma/Gallbladder cancer 3 4.8 0 0.0 >0.999
Pancreatic cancer 2 3.2 0 0.0 >0.999

Blood transfusion
PLT transfusion 5 7.9 0 0.0 0.873
FFP transfusion 13 20.6 4 36.4 0.437
α=0.05* α=0.01**

HD: Hemodialysis; EST: Endoscopic sphincterotomy; ERCP: Endoscopic retrograde cholangiopancreatography; HCC: Hepatocellular carcinoma; 
PLT: Platelet, FFP: Fresh frozen plasma

Table 2: Comparison of events in hemodialysis patients undergoing EST
Variable HD‑EST with major bleeding 

events (n=6)
HD‑EST without major bleeding 

events (n=57)
P

Number Column% Number Column%

Sex >0.999
Male 2 33.3 24 42.1
Female 4 66.7 33 57.9

Age, mean (range) 65 (56-77) 67 (33-86) 0.407
Indication for ERCP

Choledocholithiasis 5 83.3 50 87.7 >0.999
Acute pancreatitis 1 16.7 4 7.0 0.809
Malignancy

HCC 0 0.0 4 7.0 >0.999
Cholangiocarcinoma/Gallbladder cancer 1 16.7 2 3.5 0.526
Pancreatic cancer 0 0.0 2 3.5 >0.999

Blood transfusion 
PLT transfusion 0 0.0 5 8.8 >0.999
FFP transfusion 3 50 10 17.5 0.193
α=0.05* α=0.01**

HD: Hemodialysis; EST: Endoscopic sphincterotomy; ERCP: Endoscopic retrograde cholangiopancreatography; HCC: Hepatocellular carcinoma; 
PLT: Platelet; FFP: Fresh frozen plasma
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in the general population, regardless of  whether EST 
or EPBD is chosen for biliary management. Both the 
EST and EPBD groups showed statistically significant 
differences, as more major postprocedure bleeding events 
occurred in HD patients. The post‑EST bleeding rates were 
higher (2.26%) than the post-EPBD bleeding rates (0.75%) 
and this difference was statistically significant (P = 0.049). 
In contrast, the post‑EST bleeding rate was similar to the 
post‑EPBD bleeding rate in regular HD patients. Thus, 
EPBD failed to reduce the postprocedure hemorrhage rate 
in the HD group in our cohort study.

A previous large‑scale study[9] also demonstrated that 
risk factors for post‑EST bleeding included HD, visible 
bleeding during the procedure, higher serum bilirubin 
level, cirrhosis,[25,26] and the use of  a pre‑cut method for 
sphincterotomy.[5]

Our study has some advantages. First, our database 
comprised a nationwide representative population of  2 
million persons treated from 2004 to 2011, randomly selected 
from the NHIR database that covered 99% of  23 million 
Taiwanese persons; hence, our study has low selection 
bias. Second, our data covered all the therapeutic ERCP 
procedures conducted in the selected period and therefore 
most likely represents the real‑world situation in Taiwan.

Nevertheless, our study has some limitations. First, 
although this is a large‑scale population‑based cohort study 
that included almost 2 million people, only 69 EST and 
12 EPBD procedures were recorded in the HD group 
because of  the low incidence of  HD and these two 
procedures in the general population. Second, because 
our analysis is based on NHIRD data, factors such as 
blood examinations, coagulopathy status, pre‑cut attempts, 
pancreatic duct cannulations, the duration or method 
of  cannulation, operator experience, and the condition 
of  visible bleeding during the procedure could not be 
evaluated, thus detailed reasons for other complications 
cannot be discussed. However, because of  the difficulty of  
conducting a randomized study given the low incidence of  
this therapeutic procedure, and especially in a population 
with a rare bleeding tendency, our retrograde database 
cohort study provides valuable information. Further larger 
scaled prospective randomized studies are needed.

CONCLUSION

The post‑ERCP, post‑EST, and post‑EPBD major 
bleeding rates were all higher in HD patients than in 
non‑HD patients in this study. EPBD resulted in fewer 
postprocedure major bleeding events in the non‑HD 

population, but EPBD did not reduce the occurrence of  
bleeding events that necessitated endoscopic hemostasis 
in HD patients. Both EST and EPBD resulted in similar 
postprocedure bleeding rates in HD patients in our study.
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