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Background/Aims: For the treatment of malignant biliary obstruction, endoscopic retrograde biliary drainage (ERBD) has been widely 
accepted as a standard procedure. However, post-ERBD complications can affect the lives of patients. The purpose of this study was to 
identify the predictive factors for these complications, including the patient’s status, cancer status, and stent type.
Methods: This was a retrospective analysis conducted in a single tertiary hospital from January 2007 to July 2017. The following 
variables were evaluated: sex, age, body mass index, cancer type, history of pancreatitis, gallbladder stone, previous biliary stenting, pre-
cut papillotomy, stent type, contrast injection into the pancreatic duct or gallbladder, cystic duct invasion by the tumor, and occlusion of 
the cystic duct orifice by a metal stent.
Results: Multivariate analysis showed that contrast injection into the pancreatic duct was a risk factor for pancreatitis. Patients with a 
history of bile drainage showed a lower risk of pancreatitis. For cholecystitis, the analysis revealed contrast injection into the gallbladder 
and cystic duct invasion by the tumor as important predictive factors. Metal stents showed a greater risk of post-procedure pancreatitis 
than plastic stents, but did not affect the incidence of cholecystitis.
Conclusions: Considering that contrast injection is the most important factor for both complications, a careful approach by the 
physician is essential in preventing the occurrence of any complications. Further, choosing the type of stent is an important factor for 
patients at a risk of post-procedure pancreatitis. Clin Endosc  2019;52:598-605
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IntRODuCtIOn

Patients with unresectable malignant bile duct obstruction 
require palliative biliary drainage. Endoscopic retrograde bil-
iary drainage (ERBD) has become the treatment of choice for 
the palliation of biliary obstruction.1,2 The successful drainage 
rate of ERBD is >70%. The successful management of obstruc-

tive jaundice could increase life expectancy and decrease mor-
tality; however, the procedure itself could be fatal to patients. 
Further, complications after stent placement may decrease the 
patient’s quality of life or result in severe disorders. Pancre-
atitis and cholecystitis are well-known complications of stent 
insertion that may lead to fatal consequences. Several studies 
have analyzed the risk factors for pancreatitis and cholecystitis 
after stent insertion.3,4 Physicians are required to obtain infor-
mation about each patient’s risk status before performing the 
procedure, so that they are prepared for future treatment in 
the case of the development of complications.

During the ERBD procedure, physicians should consider 
a few aspects including stent type, guidewire approach, and 
the need for endoscopic sphincterectomy. While selecting the 
type of stent, physicians should consider many factors such as 
life expectancy and obstruction degree, risk of migration, and 
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risk of post-procedure complication. Patients with <4 months 
of life expectancy are treated with plastic stents; however, 
plastic tube stents often become occluded by sludge.5 Self-ex-
pandable metallic stents (SEMS) were introduced by the end 
of the 1980s to overcome the disadvantages of plastic stents. 
Then, in the 1990s, covered SEMS (CSEMS) were developed 
so as to prevent tumor in-growth in SEMS.6,7 Various studies 
have been conducted with a focus on comparing the advan-
tages, disadvantages, and complications associated with the 
procedures utilizing plastic stents, CSEMS, and uncovered 
SEMS (USEMS). A few meta-analyses have revealed no dif-
ferences in the rates of pancreatitis and cholecystitis between 
CSEMS and USEMS.8,9 However, the previous papers also had 
their own limitations, and as patients show increasingly longer 
survival rates, additional studies need to be done. Recently, 
there have been reports showing that CSEMS is associated 
with a higher rate of cholecystitis than USEMS,10 and that 
SEMS with a high axial force are strongly associated with an 
increased incidence of pancreatitis.11 The miscellaneous results 
indicate the scope for further research in the field of risk fac-
tors for post-procedure complications.

The purpose of this study was to identify the predictive 
factors for complications after biliary stent placement by con-
sidering many aspects, including the patient’s status, cancer 
status, and stent type; in particular, an attempt was made to 
consider as many variables as possible along with the analysis 
of all 3 stent types.

MAtERIAlS AnD MEthODS

Study design and statistical analysis
This study was a retrospective analysis using a registry of 

cancer patients with unresectable extrahepatic malignant 
bile duct obstruction who underwent ERBD and stenting 
from January 2007 to July 2017 (n=1,080) at a tertiary referral 
center. We excluded participants for the following reasons: 

follow-up loss for >3 months, previous cholecystectomy, de-
velopment of other febrile complications after the procedure 
during the follow-up period, and missing data. Ultimately, 375 
eligible participants were included in this study. Typically, 248 
patients were included in the no acute complication group, 
97 patients were included in the pancreatitis group, and 30 
patients were included in the cholecystitis group (Fig. 1). Sub-
sequently, individual characteristics were analyzed and a risk 
factor analysis was conducted. This study was approved by the 
Institutional Review Board of the Samsung Medical Center, 
and the requirement for informed consent was waived be-
cause only de-identified data were employed. We used the chi-
square test, Kruskal-Wallis rank sum test, and Fisher’s exact 
test for comparative analysis of categorical variables. A value 
of p<0.05 was considered to be statistically significant. Uni-
variate and multivariate logistic regression analyses were used 
to identify the risk factors for post-procedure pancreatitis and 
cholecystitis.

Endoscopic procedure
Plastic stents, CSEMS, and USEMS were placed using en-

doscopic retrograde cholangiopancreatography (ERCP). The 
stent type or procedure progression was determined by each 
physician based on interactions with the patient, and all of the 
physicians were experts in performing ERCP procedures. The 
papilla was managed with sphincterectomy or pre-cut papillo-
tomy, including infundibulotomy and transpancreatic septot-
omy. However, a few patients did not undergo sphincterotomy 
because of a bleeding tendency or a previous sphincterectomy. 
During the analysis of the type of stents, partially covered 
metal stents were included in the covered metal stent group 
in this study. At our hospital, we did not perform prophylactic 
pancreatic duct stenting.

Clinical outcomes
The primary outcome of this study was the incidence of 

cholecystitis and pancreatitis after ERBD. Secondarily, we 

2007.1.1–2017.7.31 patients with unresectable malignant
extrahepatic bile duct obstruction (n=1,080)

 Other febrile condition (n=263)
 Follow up loss (n=366)
 Cholecystectomy state (n=40)
 Missing data (n=36)

No Acute complication
(n=248)

Pancreatitis
(n=97)

Cholecystitis
(n=30) Fig. 1. Selection of the study population.
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evaluated various parameters to identify the predictive fac-
tors for pancreatitis and cholecystitis. The following variables 
were evaluated during pancreatitis analysis: (1) sex; (2) age; 
(3) body mass index (BMI); (4) cancer type (pancreas cancer 
or non-pancreas cancer); (5) pancreatitis history; (6) previous 
biliary stenting including ERBD, percutaneous transhepatic 
biliary drainage (PTBD), and endoscopic nasobiliary drainage 
(ENBD); (7) pre-cut sphincterotomy; (8) stent type (plastic, 
covered metal, or uncovered metal); and (9) contrast injection 
into the pancreatic duct. The following variables were evalu-
ated during cholecystitis analysis: (1) sex; (2) age; (3) BMI; (4) 
cancer type (gallbladder cancer or non-gallbladder cancer); (5) 
history of gallbladder stone; (6) previous biliary stenting in-
cluding ERBD, PTBD, and ENBD; (7) pre-cut sphincterotomy; 
(8) stent type (plastic, covered metal, or uncovered metal); (9) 
contrast injection into the gallbladder; (10) cystic duct inva-
sion by the tumor; and (11) occlusion of the cystic duct orifice 
by a metal stent.

Definitions of outcomes

Pancreatitis
The diagnosis of pancreatitis was based on the occurrence 

of abdominal pain after the procedure and elevation in serum 
amylase or lipase levels 3 times greater than the upper limit of 
normal. 

To depict the association of pancreatitis with the procedure, 
the occurrence of pancreatitis was defined as the presence of 
symptoms within 3 days after the procedure. The grading of 
severity was as follows: mild, requiring admission for ≤3 days 
due to pancreatitis; moderate, requiring admission for 4–10 
days due to pancreatitis; and severe, requiring >10 days of 
hospitalization, intensive care, or surgical intervention due to 
pancreatitis. 

Cholecystitis
The diagnosis of cholecystitis was based on the occurrence 

of typical abdominal pain in the right upper quadrant or epi-
gastric area, and computed tomography or sonographic find-
ings of cholecystitis within 3 months after stent insertion. To 
describe the relationship with the procedure, the occurrence 
of cholecystitis was defined as the presence of symptoms 
within 3 months after the procedure. The grading of severity 
was as follows: mild, requiring only antibiotics and drainage 
procedure due to cholecystitis; severe, requiring intensive care 
or requiring surgical intervention.

RESultS

Patient characteristics
The patients’ baseline characteristics are listed in Table 1; 

there were no prominent differences in sex, age, BMI, pancre-
atitis history, gallbladder stone, or stent type. However, with 
respect to cancer type, heterogeneity was observed in the 3 
groups (p=0.029). Pancreatic cancer accounted for >40% in 
the no immediate complication group and pancreatitis group; 
however, in the cholecystitis group, cholangiocarcinoma 
accounted for only 50%. For the purpose of analysis and to 
overcome the issue of heterogeneity, pancreatic cancer versus 
non-pancreatic cancer was analyzed in terms of pancreatitis, 
and gallbladder cancer versus non-gallbladder cancer was an-
alyzed in terms of cholecystitis.

The onset of pancreatitis was within 24 h in all cases. Of the 
patients with pancreatitis, 61 (62.6%) were cured by fasting, 
whereas 36 (37.1%) were treated by fasting and with medica-
tions such as nafamostat, gabexate, or ulinastatin. The severity 
of pancreatitis was mild in 86 patients and moderate in 11 
patients. None of the patients had severe pancreatitis. The 
onset of cholecystitis was within 3 months in all cases. In the 
patients with cholecystitis, 9 (30%) were treated by fasting and 
antibiotics, 2 (6.7%) underwent ERBD for the treatment of 
obstructive cholecystitis, and 19 (53.3%) were treated by per-
cutaneous gallbladder drainage.

Risk factor analysis for post-ERBD pancreatitis
Table 2 shows the univariate and multivariate analyses of 

risk factors for pancreatitis. Univariate analysis revealed that 
female sex, increased BMI, and contrast injection into the 
pancreas were significant predictive factors for pancreatitis. 
Further, the incidence of previous biliary stenting including 
ERBD and PTBD was lower in patients with pancreatitis than 
in patients with no complication (p<0.0001). After multivar-
iate analysis, a positive pancreatogram, representing contrast 
injection into the pancreatic duct, was identified as the only 
significant risk factor (odds ratio [OR], 6.717; 95% confidence 
interval [CI], 3.627–12.439).

Because a positive pancreatogram was the largest confound-
er, subgroup analysis was performed in the case of patients 
without contrast injection into the pancreatic duct. The results 
of the subgroup analysis are shown in Table 3. Biliary drainage 
history was identified to have a decreased risk of pancreatitis 
(hazard ratio [HR], 0.262; 95% CI, 0.121–0.571). In addition, in 
terms of the stent type, there was some difference when com-
paring the 3 groups (p=0.02). Therefore, additional analysis 
was conducted to compare different types of models: model 
1, plastic versus uncovered, plastic versus covered; model 2, 
plastic versus metal; and model 3, USEMS versus CSEMS. 
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Table 1. Patients’ Baseline Characteristics

no immediate complication (n=248) Pancreatitis (n=97) Cholecystitis (n=30) p-value
Sex (%)
   Male 153 (61.7) 47 (48.5) 16 (53.3) 0.073
   Female 95 (38.3) 50 (51.5) 14 (46.7)
Age (yr), mean (SD) 62.54 (12.01) 64.60 (12.62) 66.70 (10.90) 0.113
BMI, mean (SD) 22.30 (2.81) 23.13 (3.17) 22.89 (3.46) 0.055
Pancreatitis history (%) 16 (6.5) 6 (6.2) 6 (20.0) 0.044a)

GB stone (%) 22 (8.9) 9 (9.3) 6 (20.0) 0.184
Stent type (%) 0.235
   Plastic 100 (40.3) 27 (27.8) 13 (43.3)
   USEMS 99 (39.9) 45 (46.4) 12 (40.0)
   CSEMS 49 (19.8) 25 (25.8) 5 (16.7)
Cancer type (%) 0.029a)

   GB cancer 27 (10.9) 15 (15.5) 3 (10.0)
   Pancreas cancer 105 (42.3) 41 (42.3) 7 (23.3)
   Cholangiocarcinoma 44 (17.7) 19 (19.6) 15 (50.0)
   Liver cancer 37 (14.9) 9 (9.3) 2 (6.7)
   Duodenal cancer 1 (0.4) 0 (0.0) 0 (0.0)
   AoV cancer 8 (3.2) 1 (1.0) 0 (0.0)
   Other metastatic cancer 26 (10.5) 12 (12.4) 3 (10.0)

AoV, ampulla of Vater; BMI, body mass index; CSEMS, covered self-expandable metallic stents; GB, gallbladder; SD, standard deviation; 
USEMS, uncovered self-expandable metallic stents.
a)Means, median, or numbers were significantly different between the 2 groups, p<0.05.

Table 2. Univariate and Multivariate Analyses of Risk Factors for Pancreatitis

Variables no complication
(n=248)

Pancreatitis
(n=97)

p-value
univariate analysis Multivariate analysis

Sex, Male (%) 153 (61.7) 47 (48.5) 0.026a) 0.195 (OR, 1.440; 95% CI, 0.829–2.500)
Age (yr), mean (SD) 62.54 (12.01) 64.60 (12.62) 0.16 0.160 (OR, 1.016; 95% CI, 0.994–1.039)
BMI (kg/m2), mean (SD) 22.30 (2.81) 23.13 (3.17) 0.019a) 0.056 (OR, 1.093; 95% CI, 0.998–1.197)
Cancer type 0.636
   Pancreas cancer 105 (42.6) 41 (42.3)
   Non-pancreas cancer 143 (57.7) 56 (57.7)
Pancreatitis history (%) 16 (6.5) 6 (6.2) 0.928
Biliary stenting history, mean 

(SD)
0.59 (0.89) 0.16 (0.37) <0.0001b) <0.0001b)

(OR, 3.026; 95% CI, 1.624–5.640)
Pre-cut (%) 7 (2.8) 5 (5.2) 0.295
Stent type (%)
   Plastic vs. USEMS vs. CSEMS 0.0923 0.246
   Plastic vs. metal 100 : 148 (1:1.48) 27: 70 (1:2.59) 0.032a) 0.097 (OR, 1.638; 95% CI, 0.915–2.933)
   USEMS vs. CSEMS 99: 49 (1:0.49) 45: 25 (1:0.55) 0.704
Pancreatogram (%) 24 (9.7) 43 (44.3) <0.0001b) <0.0001b)

(OR, 6.717; 95% CI, 3.627–12.439)

BMI, body mass index; CI, confidence interval; CSEMS, covered self-expandable metallic stents; OR, odds ratio; SD, standard deviation; 
USEMS, uncovered self-expandable metallic stents.
a)Means, medians, or numbers were significantly different between the 2 groups, p<0.05. b)Means, p<0.01.
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Consequently, in the cases with a plastic stent, a significant 
reduction in the incidence of pancreatitis was observed as 
compared with the cases with the other 2 metal stents, and the 
comparative result with USEMS was more prominent (HR, 
2.766; 95% CI, 1.348–5.677; p=0.006). There was no difference 
between USEMS and CSEMS.

Risk factor analysis for post-ERBD cholecystitis
Table 4 shows the univariate and multivariate analyses of 

risk factors for cholecystitis. Univariate analysis revealed that 
contrast injection into the gallbladder and cystic duct invasion 
by the tumor were the important risk factors for cholecystitis, 
and multivariate analysis showed similar results (OR, 3.342; 

Table 3. Subgroup Analysis in Patients with No Contrast Injection into the Pancreatic Duct 

hR (95% CI) p-value

History of biliary stent 0.262 (0.121–0.571) 0.001b)

Model 1 0.02a)

(Plastic vs. uncovered) 2.89 (1.365–6.118) 0.006b)

(Plastic vs. covered) 2.462 (0.968–6.260) 0.058

Model 2 (Plastic vs. metal) 2.766 (1.348–5.677) 0.006b)

Model 3 (USEMS vs. CSEMS) 0.868 (0.377–1.999) 0.739

Model 1: adjusted for age, sex, body mass index, cancer type, history of bile drainage, pre-cut, and stent type (plastic vs. USEMS vs. CSEMS).
Model 2: adjusted for age, sex, body mass index, cancer type, history of bile drainage, pre-cut, and stent type (plastic vs. metal).
Model 3: adjusted for age, sex, body mass index, cancer type, history of bile drainage, pre-cut, and stent type (USEMS vs. CSEMS).
CI, confidence interval; CSEMS, covered self-expandable metallic stents; HR, hazard ratio; USEMS, uncovered self-expandable metallic stents.
a)Means, medians, or numbers were significantly different between the 2 groups, p<0.05. b)Means, p<0.01.

Table 4. Univariate and Multivariate Analyses of Risk Factors for Cholecystitis

Variables no complication
(n=248)

Cholecystitis
(n=30)

p-value

univariate analysis Multivariate analysis

Sex, Male (%) 153 (61.7) 16 (53.3) 0.377

Age (yr), mean (SD) 62.54 (12.01) 66.70 (10.90) 0.073 0.111 (OR, 1.029; 95% CI, 0.993–1.067)

BMI (kg/m2), mean (SD) 22.30 (2.81) 22.89 (3.46) 0.289

Cancer type 0.754

GB cancer 27 (10.9) 3 (9.1)

Non-GB cancer 221 (89.1) 30 (90.9)

GB stone (%) 22 (8.9) 6 (20.0) 0.063 0.109 (OR, 2.297; 95% CI, 0.832–6.340)

Biliary stenting history, mean 
(SD)

0.59 (0.89) 0.80 (1.35) 1.116

Pre-cut (%) 7 (2.8) 0 (0.0) 0.987

Stent type (%)

Plastic vs. USEMS vs. CSEMS 0.909

Plastic vs. metal 100:148 (1:1.48) 13:17 (1:30) 0.751

USEMS vs. CSEMS 99: 49 (1:0.49) 12:5 (1:0.41) 0.759

Contrast injection to the GB 
(%)

41 (16.5) 13 (39.4) 0.003a) 0.004a) 
(OR, 3.342; 95% CI, 1.459–7.656)

Cystic duct invasion by the 
tumor (%)

<0.0001b) 0.002a)

(OR, 4.076; 95% CI, 1.680–9.887)

Occlusion of the cystic duct 
orifice by metal stent (%)

0.228 0.367 (OR, 1.484; 95% CI, 0.630–3.495)

BMI, body mass index; CI, confidence interval; CSEMS, covered self-expandable metallic stents; GB, gallbladder; OR, odds ratio; SD, stan-
dard deviation; USEMS, uncovered self-expandable metallic stents.
a)Means, medians, or numbers were significantly different between the 2 groups, p<0.05. b)Means, p<0.01.
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95% CI, 1.459–7.656; p=0.004 and OR, 4.076; 95% CI, 1.680–
9.887; p=0.002, respectively). No significant difference was ob-
served for occlusion of the cystic duct orifice by a metal stent 
(p=0.367). With respect to gallbladder stone, the p-value was 
0.063 in the univariate analysis, which did not indicate a sig-
nificant difference. However, in the patients positive for gall-
bladder stone, the tendency toward a high risk of cholecystitis 
was apparent based on the p-value. Subgroup analysis was 
again performed in patients without contrast injection into 
the gallbladder, as contrast injection into the gallbladder may 
act as a strong confounder (Table 5). Nevertheless, we could 
not find any particular difference, except for a slight increase 
in elderly patients with an HR of 1.045 (95% CI, 1.002–1.089).

DISCuSSIOn

Our study clarified some predictive factors for pancreatitis 
and cholecystitis in patients with unresectable cancer-relat-
ed malignant bile duct obstruction. Contrast injection into 
the pancreatic duct was a predictive factor for pancreatitis, 
whereas contrast injection into the gallbladder and cystic duct 
invasion by the tumor were predictive factors for cholecystitis 
after ERBD for malignant biliary obstruction. With respect 
to stents, metal stents including covered and uncovered stents 
exhibited an increased risk of post-procedure pancreatitis than 
plastic stents, but demonstrated no difference in the incidence 
of cholecystitis.

In previous studies, the incidences of pancreatitis and cho-
lecystitis were approximately 5%–10%.12-14 In this study, the in-
cidence of post-ERCP pancreatitis (26%) was higher than ex-
pected based on previous studies, because we routinely check 
the serum amylase and lipase levels on the next day of the 
ERCP, and values 3 times the upper limit could be diagnosed 
as post-ERCP pancreatitis with mild abdominal discomfort. 

Further, as confirming the discharge was delayed for >1 day 
because of abdominal discomfort, we attempted to meet the 
diagnostic criteria.

In this study, higher BMI did not depend on predictive 
factors in multivariate analysis but was statistically significant 
in univariate analysis. Obesity promotes inflammation and 
inhibits autophagy, creating an environment that induces and 
causes the progression of pancreatitis.15 In the present study, 
the mean BMI of patients with pancreatitis was higher than 
that of patients in the no complication group by approximate-
ly 0.83 kg/m². Although the difference was not large, it is still 
reasonable to propose that patients with gross obesity should 
be managed carefully after the procedure for the possible de-
velopment of pancreatitis.

Contrast injection into the pancreatic duct or gallbladder 
was the significant independent predictive factor for pancre-
atitis and cholecystitis, as well as the most important predis-
posing factor.

Contrast injection into the pancreatic duct has already been 
reported to be a risk factor for post-ERBD pancreatitis and to 
be possibly related to difficulty in cannulation.12 Obviously, it 
is important to avoid unnecessary pancreatography when per-
forming ERCP. However, there exist limitations to the human 
procedure, as a few reports have proposed that the prophylac-
tic placement of a pancreatic duct stent may decrease the risk 
of pancreatitis after ERBD based on its efficacy in preventing 
post-ERCP pancreatitis in high-risk patients.16,17 However, at 
our hospital, we did not perform prophylactic pancreatic duct 
stenting. This is because of the additional costs associated with 
the additional endoscopic procedures for stent removal.

Similarly, contrast injection into the gallbladder was ob-
served as a predictive factor for cholecystitis after malignant 
biliary obstruction in our study, and it may possibly be related 
to the location of cancer, because if the cancer is in the vi-
cinity of the cystic duct orifice, there may be retention of the 

Table 5. Subgroup Analysis in Patients with No Contrast Injection to the Gallbladder

hR (95% CI) p-value

Age 1.045 (1.002–1.089) 0.04a)

Model 1 0.83

(Plastic vs. uncovered) 0.812 (0.282–2.339) 0.7

(Plastic vs. covered) 0.674 (0.180–2.523) 0.558

Model 2 (Plastic vs. metal) 0.762(0.291–2.000) 0.582

Model 3 (USEMS vs. CSEMS) 1.073 (0.257–4.473) 0.923

Model 1: adjusted for age, sex, body mass index, cancer type, history of bile drainage, pre-cut, and stent type (plastic vs. USEMS vs. CSEMS).
Model 2: adjusted for age, sex, body mass index, cancer type, history of bile drainage, pre-cut, and stent type (plastic vs. metal).
Model 3: adjusted for age, sex, body mass index, cancer type, history of bile drainage, pre-cut, and stent type (USEMS vs. CSEMS).
CI, confidence interval; CSEMS, covered self-expandable metallic stents; HR, hazard ratio; USEMS, uncovered self-expandable metallic stents.
a)Means, medians, or numbers were significantly different between the 2 groups, p<0.05.
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contrast agent. Previous studies have suggested that the inci-
dence of cholecystitis may be related to the location of cancer, 
especially across the cystic duct orifice,18 and our study can 
support this claim. The occlusion of the opening of the cystic 
duct by the tumor or stent placement causes insufficient bile 
drainage, which can be a predictive risk factor for cholecysti-
tis.

Our study did not recognize the presence of gallstone as 
a significant risk factor for cholecystitis; however, based on 
the p-value (0.063), we were able to presume the tendency of 
high-risk cholecystitis in patients with gallbladder stone. Bile 
flow around the cholelithiasis may depend on the size, num-
ber, and location of gallstones. Therefore, theoretically, pa-
tients with gallbladder stones are at a high risk for late biliary 
complications after ERCP. In addition, as suggested by Tsujino 
et al., the long-term outcomes of complications become fa-
vorable when patients with concomitant gallbladder stones 
undergo cholecystectomy.19

Among the 3 types of stents, it was difficult to identify any 
difference in the overall analysis; however, after correcting for 
the presence of a pancreatogram, metal stents were found to 
more likely lead to post-ERBD pancreatitis than plastic stents. 
Axial force is the recovery force that straightens the stent 
after it had bended from the sides. Several studies reported 
that stents with a high axial force were strongly associated 
with a high incidence of pancreatitis, and speculated that the 
axial force may compress the pancreatic duct.11 Plastic stents 
were left in place with no changes; however, metal stents can 
follow the above mechanism, thus increasing the possibility 
of pancreatitis. There was no difference between USEMS and 
CSEMS in terms of pancreatitis.

Some studies have reported on the association between 
the SEMS type and the risk of cholecystitis. In a recent study, 
increased rates of cholecystitis in CSEMS compared with 
USEMS were demonstrated;10 this is because interruption of 
bile flow from the gallbladder by covered stents may affect the 
pathophysiology of acute cholecystitis. However, our study 
did not demonstrate increased rates of cholecystitis among 
stent groups. Further studies on the different types of stents 
and complications involving a larger number of patients are 
thus necessary.

According to the results of a recent meta-analysis, endo-
scopic sphincterotomy preceding biliary stenting shows a 
protective effect against post-ERCP pancreatitis in patients 
with proximal bile duct obstruction.20,21 In our study, patients 
with a bile drainage history also showed a lower risk of pan-
creatitis. This may be because the development of pancreatitis 
was common during cannulation, and a previous endoscopic 
sphincterectomy status makes cannulation easier.

This study has several limitations. First, as this was a ret-

rospective study, unrecognized biases may have existed. In 
particular, the situation at the time of the procedure could 
not be confirmed accurately, and the presence of contrast is 
confirmed through photographs after the procedure. Second, 
the small number of study patients, the heterogeneity in the 
types of cancer, and the various stent types can lead to biased 
judgments. Different stents made by various manufacturers 
may have different axial force values. Hence, as the number 
of patients was small, it was difficult to interpret the results. 
Third, we included partially covered metallic stents in the 
covered metal stent group, as only a few patients had this 
stent type. Despite these limitations, the present study has 
some strengths. We included the maximum parameters of the 
patients and cancer characteristics by evaluating 3 different 
types of stents in all cases. Previous studies demonstrated a 
tendency toward focusing on the differences between USEMS 
and CSEMS (metal stents), or in terms of metal versus plastic; 
however, in this study, we performed analysis of all 3 types, 
as well as of plastic versus metal stents and USEMS versus 
CSEMS.

Endoscopic biliary stent placement is a well-established pal-
liative treatment for patients with inoperable malignant ob-
struction. However, this procedure is associated with several 
complications including pancreatitis and cholecystitis, which 
affect the quality of life of patients. Thus, there is a need for 
further studies to determine the risk factors for post-proce-
dure pancreatitis and cholecystitis. In this study, various fac-
tors were analyzed, but contrast injection into the pancreatic 
duct and gallbladder was the significant independent risk fac-
tor for both pancreatitis and cholecystitis. This suggests that 
a careful approach by the physician is essential in preventing 
post-procedure complications. With respect to stents, our 
study showed that metal stents have a higher risk than plastic 
stents of causing post-ERBD pancreatitis.

In conclusion, it is important for physicians to perform 
ERCP carefully in patients with several risk factors for com-
plications. Further research can aid the development of vari-
ous stents and procedures, which may be helpful to physicians 
in selecting the appropriate stent type or procedure type, or 
in prescribing prophylactic medications in difficult cases. This 
approach will help avoid severe complications in patients.
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