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Abstract

Background: Prophylactic pancreatic stents after endoscopic retrograde cholangiopancreatography (ERCP) can
help prevent post-ERCP pancreatitis. However most of the pancreatic stents need to be removed by another ERCP.
The aim of this observational study was to investigate the feasibility and effectiveness of the modified pancreatic
stent system for prevention of post-ERCP pancreatitis.

Methods: From November 2013 to November 2015, a total of 230 patients who had prophylactic pancreatic
stent placed for prevention of post-ERCP pancreatitis at a single institution were identified and stratified. In this
case-control design, 150 patients received an ordinary pancreatic stent, and 80 patients received the modified
pancreatic stent. The main outcome measures were the difficulty level and complications of pancreatic stent
placement and extraction between the two groups.

Results: In ordinary group, the average time of pancreatic stent and nasal biliary drainage placement was 3.5 ± 0.
6 min. There were 13 cases of stent proximal migration (8.7%), 20 cases of stent spontaneous abscission (13.3%),
5 cases of acute pancreatitis (3.3%) (2 cases for stent abscission) and 7 cases of hyperamylasemia (4.7%) after ERCP.
One hundred thirty patients received extra duodenoscope (86.7%) to remove the stent, and 4 cases had acute
pancreatitis and 5 patients had hyperamylasemia after removing the proximal migratory stents. In modified group,
the average time of pancreatic stent system placement was 4.9 ± 0.7 min, but there was only one case of stent
abscission (1.3%), 2 cases of acute pancreatitis (2.5%) and 3 cases of hyperamylasemia (3.8%). The new pancreatic
stents were removed directly under x-ray without complication.

Conclusions: The modified pancreatic stent system has the same effect of preventing post-ERCP pancreatitis, lower
rate of stents proximal migration and spontaneous abscission, and the advantage of easier removed compared with
ordinary pancreatic stent.

Keywords: Acute pancreatitis, Endoscopic retrograde cholangio pancreatography, Pancreatic stent, Endoscopic
nasal biliary drainage
Background
Endoscopic retrograde cholangiopancreatography (ERCP)
is the primary method used to manage pancreatobiliary
disease, but it is also an invasive procedure that carries
significant risks for the patients. The most common com-
plication from the endoscopic sphincterotomy (EST) is
acute pancreatitis, and other complications from the
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procedure include perforations, sepsis and bleeding [1].
Post-ERCP pancreatitis (PEP) is defined as acute
abdominal pain within 48 h following ERCP with
levels of serum lipase elevated at least 3-fold and a
requirement for analgesic drugs for at least 24 h. A
systematic survey of 21 prospective studies with 16,855
patients conducted between 1987 and 2003 found a 3.5%
occurrence of PEP, 0.4% instances of severe pancreatitis
and 0.11% deaths [2].
There are a number of risk factors associated with PEP

and they can be divided into either patient-related risk
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factors or endoscopist-related risk factors. Patient-related risk
factors include female gender, previous pancreatitis and
Sphincter of Oddi Dysfunction (SOD) [3]. Endoscopist-
related risk factors include difficult instrumentation of papilla
and pancreatic duct, precut sphincterotomy, endoscopic
sphincterotomy, endoscopic pancreatic sphincterotomy
(EPT), injection of contrast medium into the pancreatic duct
and intraductal ultrasonography [4, 5]. The consequences of
these risk factors are various injuries including, mechanical
injury, thermal injury, hydrostatic injury, chemical injury, al-
lergic injury, enzymatic injury with intraluminal activation of
proteolytic enzymes and infection from contaminated endo-
scope and accessories.
Despite the introduction of various techniques over

several decades to prevent PEP or limit its severity only
a few strategies have been proven effective and have
been integrated into clinical practice. Several systematic
reviews and meta-analyses of randomized, double-blind,
clinical trials have examined pancreatic stent placement
and the efficacy of drugs, such as diclofenac, somato-
statin, and nonsteroidal anti-inflammatory drugs to re-
duce the incidence of PEP [6–9]. In a meta-analysis of
controlled clinical trials involving 481 patients the group
that did not have stents implanted had 3-fold higher
odds of developing pancreatitis compared with the
group of patients that were treated with stents (15.5% vs.
5.8%; Odds Ratio (OR) 3.2: 95% Confidence Interval.
Number needed to treat analysis showed that one in
every 10 patients could be expected to benefit from
pancreatic-duct stent placement [10]. A more recent
meta-analysis of 1541 patients found that prophylactic
pancreatic stent (PS) placement prevented PEP after
ERCP compared with no PS placement thus supporting
the importance of PS placement after ERCP for the pre-
vention of PEP [11].
Plastic stents can be divided into three categories in-

cluding straight PS, single pigtail PS and double pigtail
PS. The straight PS and single pigtail PS are commonly
used for pancreatic duct drainage. Compared to straight
PS single pigtail PS has been demonstrated to minimize
stent proximal migration, but there is a higher incidence
of spontaneous abscission with single pigtail PS.
The observations made in the previous studies

prompted us to design a modified of pancreatic stent
system for prevention of PEP. In our system, the PS can
be removed along with the nasobiliary catheter. The aim
of this observational study was to investigate the feasibil-
ity and effectiveness of the modified pancreatic stent sys-
tem for prevention of post-ERCP pancreatitis.

Methods
Design
This study was an analysis of clinical outcomes data as-
sociated with different types of pancreatic stent
placement. It is a retrospective review of patient medical
records documented in the Department of Biliary Min-
imally Invasive Surgery affiliated to Zhongshan Hospital
of Dalian University in China. The study was approved
by the Conduct of Human Ethics Committee of the Af-
filiated Zhongshan Hospital of Dalian University.

Patients
A single endoscopist performed ERCP in 735 consecu-
tive patients with pancreatobiliary disease from Novem-
ber 2013 to November 2015. Exclusion criteria were,
malignant tumor with biliary metal stent insertion, pan-
creatic duct stone, and cases that did not place nasobili-
ary drainage tubes at the same time. Two hundred thirty
patients who had prophylactic pancreatic stent placed
were eligible for inclusion. One hundred fifty received
an ordinary pancreatic stent and nasobiliary drainage
tubes (ordinary group) from November 2013 to October
2014 and 80 received the modified pancreatic stent
(Modified group) from November 2014 to November
2015. The main outcome measures were the difficulty
level and complications of pancreatic stent placement
and extraction between the two groups.

Endoscopic equipment and accessories
The following equipment and accessories were utilized
during endoscopy: JF-260v/TJF-240 electronic duodeno-
scope (Olympus, Japan), VIO-200 s high frequency gen-
erator (mixed currents, cut current of 40-W, coagulation
current of 40-W) (ERBE, German), papillary sphincter
knife (Endo-Flex, German), balloon dilatation catheter
(balloon diameter: 6 to 12 mm, length: 4 cm, pressure: 8
to 18 ATM) (OptiMed, German), inflation device (Bos-
ton Scientific, USA), yellow zebra guide wire, pancreatic
stent, nasal biliary drainage tube (Boston Scientific,
USA), sutures (Wego, China).

Standard and method of pancreatic stent placement
Prophylactic PS should be placed if the patient has more
than two factors as following: younger age, female gen-
der, previous pancreatitis, SOD, normal serum bilirubin,
difficult cannulation, precut sphincterotomy, EST, EPT,
pancreatic duct injection, intraductal ultrasonography,
sphincter of Oddi manometry, minor papilla sphincter-
otomy and trainee involvement in procedure [12]. PS
was required be placed if the patient was diagnosed with
acute or chronic pancreatitis or in patients in which
contrast medium in the pancreatic duct drained slowly.

Therapeutic endoscopy
ERCP was performed using digital subtraction angiog-
raphy (DSA). EST was performed using a high frequency
generator with the following settings: blend 1, cutting of
55, and coagulation of 30. The bile or pancreatic duct
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was first accessed by insertion of a soft-tipped Teflon
tracer (diameter 0.035 in.) guidewire through a 6F,
double channel sphincterotome. This was followed by
cannulation, injection of contrast solution, EST, and
endoscopic papillary balloon dilation (EPBD). Stones
were removed by basket or balloon catheter and endo-
scopic nasal biliary drainage (ENBD) was performed to
drain infected bile.
An ordinary PS is pushed into the main pancreatic

duct by a PS propeller with guidewire. In modified group
(Fig. 1) (Patent number in China: 201,510,238,034.9), the
end of the straight PS and the head of the nasobiliary
catheter are connected by a line. After the successful
placement of PS, nasobiliary catheter will be separated
from the PS when the guide wire is pulled back into the
lumen of the nasobiliary catheter. Then nasobiliary cath-
eter with guidewire is cannulated into the common bile
duct and pushed into the proper position. When the line
Fig. 1 Illustrated diagram showing type three pancreatic stent used in this
hitched on a common guide line and the nasobiliary catheter takes the pla
placed in the pancreatic duct while the nasobiliary catheter is in common
connected to the end of pancreatic stent and comes out through the head
pulling the nasobiliary catheter and the line
at end of nasobiliary catheter is stretched two drainage
tubes will link together (Fig. 2).
The modified PS system can be removed a week after

ERCP (Fig. 3). Cholangiography is performed through
nasobiliary catheter to judge whether there is residual
stone in common bile duct. To remove the PS the line is
tightened and nasobiliary catheter, along with the PS,
can be pulled out slowly using X-ray imaging as a guide.

Determination of clinical outcomes from patient records
Patient records were reviewed to confirm pancreatobili-
ary disease, efficacy of operation and complications.
Complications included, the result of preoperative im-
aging, intraoperative endoscopy and cholangiography,
postoperative laboratory results, X-ray results and la-
boratory results following the removal of PS. Imaging
workup included hepatobiliary pancreas spleen ultra-
sound, computerized tomography (CT), and magnetic
study: (a) The straight pancreatic stent and the nasobiliary catheter is
ce of pancreatic stent propeller. b The straight pancreatic stent is
bile duct and two drainage tubes are connected by a line. The line is
of the nasobiliary catheter. The pancreatic stent can be removed by



Fig. 2 Physical map of type three pancreatic stent: the white arrow indicates the pancreatic stent. The black arrow indicates the nasobiliary
catheter. a An endoscopic image that shows the pancreatic stent placement in the pancreatic duct. b An X-ray image that shows the nasobiliary
catheter in common bile duct and the PS linked together by the line
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resonance cholangiopancreatography (MRCP). Labora-
tory workup included blood and urine analysis, as well
as serum lipase and liver function tests (LFTs). Endos-
copy and cholangiography included the type of nasobili-
ary catheter and PS. X-ray was used to document the
location of stents.
Data collection
We searched the entire electronic medical record in the
Department of Biliary Minimally Invasive Surgery affili-
ated to Zhongshan Hospital of Dalian University in
China. The data of interest recorded in the electronic
medical record were collected and tabulated.
Statistical analysis
Descriptive statistics were used to characterize the quan-
titative date with means and 95% confidence intervals.
The two-tailed student’s t-test was used to assess for dif-
ferences between continuous means of the two groups.
The two-tailed Fisher exact and chisquare tests were
used to compare categorical variables. P < 0.05 was con-
sidered to be statistically significant. All statistical ana-
lyses were performed using SPSS software package,
version 21 (Statistical Package for Social Sciences, IBM
Corporation, Armonk, NY, USA).
Results
Patients characteristics and major primary disease
Demographic characteristics of the patients and univari-
able analyses for the outcome variables are presented in
“Table 1”. There was no statistical significance between
Ordinary group and modified group (P > 0.05).
Time of stent placement and hemodlastase and serum
lipase in perioperative period
The average time of modified pancreatic stent system
placement was 4.9 ± 0.7 min, and the ordinary pan-
creatic stent and nasal biliary drainage placement was
3.5 ± 0.6 min. There was statistical significance between
two groups (P < 0.05). Hemodlastase and serum lipase in
perioperative period are presented in “Table 2”. There was
no statistical significance between Ordinary group and
modified group (P > 0.05).

Effectiveness of complication after ERCP
Review of the records for 230 patients was completed dur-
ing one session. No perforation, bleeding, heart arrest or
other serious complication occurred during stent place-
ment. All patients were able to tolerate the discomfort
caused by the nasobiliary drains, and there was no case
happened that the nasobiliary drain was removed due to
patient’s discomfort or intolerance. However, In the ordin-
ary stent group, there were 13 cases of pancreatic stent
proximal migration (8.7%), 20 cases of pancreatic stent
spontaneous abscission (13.3%), 5 cases of acute pancrea-
titis (3.3%) and 7 cases of hyperamylasemia (4.7%) after
ERCP operation. In the modified stent group, there was
only one case of pancreatic stent abscission observed
(1.3%), 2 cases of acute pancreatitis (2.5%) and 3 cases of
hyperamylasemia (3.8%). Of the 5 cases, 2 cases had acute
pancreatitis for pancreatic stent abscission, and a second
ERCP was performed to place modified pancreatic stent.
The other patients who were diagnosed with acute pancrea-
titis and hyperamylasemia recovered following drug treat-
ment. Between ordinary stent group and modified stent
group there was no difference in acute pancreatitis (3.3% vs
2.5%, P > 0.05) and hyperamylasemia (4.7% vs 3.8%,
p > 0.05), but there was obvious difference in stent



Fig. 3 Images illustrating the removal of a pancreatic stent and the nasobiliary catheter type three: The white arrows indicate the end of
pancreatic stent and the head of the nasobiliary catheter is indicated by the black arrow. a The normal position of pancreatic stent and the
nasobiliary catheter. b Part of nasobiliary catheter goes into duodenal lumen. c The nasobiliary catheter is removed from the common bile duct
and part of pancreatic stent is pulled out of pancreatic duct. d The entire pancreatic stent is remove from the pancreatic duct
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proximal migration (8.7% vs 0%, p < 0.05) and stent abscis-
sion observed (13.3% vs 1.3%, p < 0.05) (Table 3).

The removal of pancreatic stent after ERCP
In the ordinary stent group, 130 patients received extra
gastroscope or duodenoscope (86.7%) to remove the ordin-
ary pancreatic stents. Two cases had acute pancreatitis and
3 patients had hyperamylasemia after removing the proximal
migratory stents. The 5 patients recovered following drug
treatment. The new pancreatic stents were removed directly
under X-ray and there was no complication happened.

Discussion
The positioning of the pancreatic stent (PS) across the am-
pulla and pancreatic sphincter into the pancreatic duct is
presumed to maintain the flow of pancreatic secretions
across any flow disruptions caused by injury or edema of
these structures. Over the past few decades, substantial evi-
dence has supported that 5-7 cm, 5-Fr diameter, plastic,
straight PS seems to be safe, efficacious, and resistant to
PEP, especially in high-risk patients [13].
Despite the efficacy there are several complications fol-

lowing stent placement including, stent migration or stent
occlusion. Several case reports have detailed rare instances
of severe complications. There has been a case report in
which the PS migrated into the retroperitoneum posterior
to the third part of the duodenum, causing duodenal edema
and narrowing [14]. One case reported that a PS migrated
into the bile duct causing cholangitis [15]. Another case re-
ported that a PS migrated into the portal vein causing



Table 1 Clinical characteristics of the 230 patients

Ordinary group New group P

N % N %

Gender

Male 89 59.3 46 57.5

Female 61 40.7 34 42.5 0.888

Age (Years) 65.9 ± 14.5 62.5 ± 12.3 0.072

Major primary disease

Choledocholithiasis 87 58.0 50 62.4 0.573

Sphincter stenosis 15 10.0 5 6.3 0.463

SOD 10 6.7 6 7.5 0.792

Periampullary diverticula 18 12.0 11 13.8 0.683

Pancreaticobiliary maljunction 11 7.3 5 6.3 1.000

Duodenal papillitis 9 6.0 3 3.7 0.550
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portal vein thrombosis [16]. Finally a case reported perfor-
ation of the splenic artery after PS placement in chronic
obstructing pancreatitis [17].
More commonly, distal and proximal (upstream) migra-

tion of pancreatic duct stents may occur with incidence
rates of 7.5% and 5.2%, respectively [18]. If there is no acute
pancreatitis after ERCP then spontaneous abscission of the
PS is beneficial for the patients since the second ERCP can
be avoided. A number of meta-analyses of prospective
single-center and multi-center studies have been carried out
to identify risk factors for post-ERCP pancreatitis. However,
it is unclear why patients with these risk factors are at the
highest risk for PEP, and these risk factors do not reliably tell
us who will have pancreatitis. In our study, 5 cases of spon-
taneous PS abscission and 3 cases of acute pancreatitis for
pancreatic stent abscission were detected. Fortunately, these
patients recovered through drug treatment. If medication is
contraindicated with aggravated abdominal pain and con-
tinuously rising hematuria amylase, urgent salvage ERCP
must be performed to replace the PS [19]. In the modified
of pancreatic stent tested in this study, the PS was con-
nected with nasobiliary catheter by a line thus spontaneous
abscission of PS will not happen. In our study, one PS was
Table 2 Hemodlastase and serum lipase of the 214 patients

Ordinary group New group P

Placement time (min) 3.5 ± 0.6 4.9 ± 0.7 0.000

Hemodlastase (U/L)

Preoperative 85.4 ± 48.9 81.9 ± 41.2 0.591

Postoperative 251.2 ± 348.7 235.2 ± 184.9 0.704

pancreatic stent extubation 81.8 ± 42.1 79.3 ± 25.8 0.622

Serum lipase (U/L)

Preoperative 172.8 ± 216.2 222.1 ± 175.7 0.081

Postoperative 620.8 ± 871.5 643.5 ± 737.4 0.843

pancreatic stent extubation 203.3 ± 192.9 214.7 ± 161.5 0.652
removed after the nasobiliary catheter had migrated distal,
however, the distal migration incidence rate of nasobiliary
catheter was only 2.1%, which is lower then distal migration
of a ordinary PS [20].
A long-term pancreatic stent in pancreas duct can pre-

dispose patients to chronic pancreatitis, pancreatolith or
pancreatic sepsis. Stent retrieval is important to prevent
long-term serious ductal damage, but the removal of
proximally migrated stent is technically challenging. Bas-
ket or balloon technique is the standard method to re-
trieve proximally migrated pancreatic stents [21]. The
lasso technique can also be used and involves inserting a
guide wire through the lumen of the migrated stent
followed by insertion of a partially opened polypectomy
or gooseneck snare over the wire to grasp the stent
[22, 23]. Rat-tooth forceps can also used but a small
pancreatic duct can preclude full opening of the forceps.
Additionally, when the tip of the stent impacts the duct
the rat-tooth forceps technique may not be successful.
Instead a grasping tripod removal of the stent has been
reported to be helpful [24]. There have only been two
previous reports on the use of SpyGlass pancreatoscopy to
remove migrated pancreatic duct stents. SpyGlass
pancreatoscopy facilitates successful guide wire cannula-
tion of migrated stents, which can then be removed with a
Soehendra Stent Retriever [25]. We had reported 7 cases
of proximally migrated PS with the incidence rates of
2.9%, and these proximally migrated stents were
Table 3 Complication of pancreatic stents placement

Ordinary group New group P

N % N %

Proximal migration 13 8.7 0 0 0.005

Spontaneous abscission 20 13.3 1 1.3 0.001

Acute pancreatitis 5 3.3 2 2.5 1.000

Hyperamylasemia 7 4.7 3 3.8 1.000
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successfully removed by basket and balloon [26]. In the
modified pancreatic stent system, proximal migration of
PS will be avoided by using a line that is linked with a
nasobiliary catheter.
Many endoscopists are trying to get away from the

habit of routinely inserted nasobiliary drains, since naso-
biliary drain can increase the procedure time and pa-
tients’ discomfort, while biliary drainage by nasobiliary
drain and drainage by stent are equally safe and effective
treatments for acute cholangitis [27–29]. A second en-
doscopy is needed to remove the biliary stent, which will
also increase patient’s discomfort and costs. In China, a
nasobiliary catheter placement is recommended after
ERCP procedure, since ENBD not only significantly re-
duces the incidence of hyperamylasemia and pancreatitis
but also decreases the length of hospital stay in patients
with EST, EPBD and repeated stone extraction [30, 31].
Compared with 6-Fr nasobiliary catheter, the 4-Fr naso-
biliary catheter is useful to reduce nasal discomfort [32].
Currently, a PS is mostly occluded as early as 1 month

after insertion [33], A follow-up procedure to remove
the stent is generally recommended within 1–2 weeks
following surgery to avoid the complication of stent oc-
clusion or inward stent migration [34]. A meta-analysis
showed that prophylactic pancreatic stents made the
probability of pancreatitis dropped to 1.3%, therefore,
98.7% PS could be removed in a week [35]. With the
modified pancreatic stent system, a second endoscopy
can be avoided because the PS will be removed along
with the nasobiliary catheter. The new system greatly re-
duces the pain of the patients and the costs associated
with follow-up procedures. If the line of nasobiliary
catheter in type one of the modified pancreatic stent sys-
tem is released and a guide line is input into the naso-
biliary catheter, the loop at the head of the nasobiliary
catheter will become straight. Then, the nasobiliary cath-
eter can be removed with the PS remaining in pancreatic
duct. In type one of the modified pancreatic stent system
this can be achieved if the line is removed.

Conclusions
In summary, this study investigated the feasibility and effect-
iveness of a modified pancreatic stent system for prevention
of post-ERCP pancreatitis. Our analysis indicated that the
modified pancreatic stent system had the same effect of pre-
venting post-ERCP pancreatitis, no obvious difficulty of
stent placement, lower rate of stents proximal migration
and spontaneous abscission, and the advantage of easier re-
moved compared with ordinary pancreatic stent. Therefore
this modified pancreatic stent system could be con-
sidered as a complementary medical approach for
prevention of post-ERCP pancreatitis. However, these
conclusions must be verified by a long-term evalu-
ation study with a larger sample size.
Abbreviations
DSA: digital subtraction angiography; ENBD: endoscopic nasal biliary
drainage; EPBD: endoscopic papillary balloon dilation; EPT: endoscopic
pancreatic sphincterotomy; ERCP: endoscopic retrograde
cholangiopancreatography; EST: endoscopic sphincterotomy; PEP: post-
endoscopic retrograde cholangiopancreatography pancreatitis; PS: pancreatic
stent; SOD: sphincter of oddi dysfunction

Acknowledgements
No applicable.

Availability of data and materials
All the data supporting our findings is contained within the manuscript. The
raw data will not be made available in order to protect the participants’
identity.

Funding
There is no funding for the study.

Authors’ contributions
Conception and design (CZ, YLY), Provision of study materials or patients (all
authors), Collection and assembly of data (CZ, HWZ, JYL, CCQ), Data analysis
and interpretation (all authors), drafting of manuscript (C Z). All authors have
read and approved the final version of this manuscript.

Ethics approval and consent to participate
The study was approved by the Conduct of Human Ethics Committee of
Affiliated Zhongshan Hospital of Dalian University. All patients have signed
an informed consent form before inclusion.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests for this research.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Received: 7 June 2016 Accepted: 2 October 2017

References
1. Barthet M, Lesavre N, Desjeux A, et al. Complications of endoscopic

sphincterotomy: results from a single tertiary referral center. Endoscopy.
2002;34:991–7.

2. Andriulli A, Loperfido S, Napolitano G, et al. Incidence rates of post-ERCP
complications: a systematic survey of prospective studies. Am J
Gastroenterol. 2007;102:1781–8.

3. Masci E, Mariani A, Curioni S, et al. Risk factors for pancreatitis following
endoscopic retrograde cholangiopancreatography: a meta-analysis.
Endoscopy. 2003;35:830–4.

4. Hanna MS, Portal AJ, Dhanda AD, et al. UK wide survey on the prevention
of post-ERCP pancreatitis. Frontline Gastroenterol. 2014;5:103–10.

5. Meister T, Heinzow H, Heinecke A, et al. Post-ERCP pancreatitis in 2364 ERCP
procedures: is intraductal ultrasonography another risk factor? Endoscopy.
2011;43:331–6.

6. Mazaki T, Masuda H, Takayama T. Prophylactic pancreatic stent placement
and post-ERCP pancreatitis: a systematic review and meta-analysis.
Endoscopy. 2010;42:842–53.

7. Leerhøy B, Nordholm-Carstensen A, Novovic S, et al. Diclofenac is associated
with a reduced incidence of post-endoscopic retrograde
cholangiopancreatography pancreatitis: results from a Danish cohort study.
Pancreas. 2014;43:1286–90.

8. Concepción-Martín M, Gómez-Oliva C, Juanes A, et al. Somatostatin for
prevention of post-ERCP pancreatitis: a randomized, double-blind trial.
Endoscopy. 2014;46:851–6.

9. Nicolás-Pérez D, Castilla-Rodríguez I, Gimeno-García AZ, et al. Prevention
of post-endoscopic retrograde Cholangiopancreatography pancreatitis:
a cost-effectiveness analysis. Pancreas. 2015;44:204–10.



Zhang et al. BMC Gastroenterology  (2017) 17:108 Page 8 of 8
10. Singh P, Das A, Isenberg G, et al. Does prophylactic pancreatic stent
placement reduce the risk of post-ERCP acute pancreatitis? A meta-analysis
of controlled trials. Gastrointest Endosc. 2004;60:544–50.

11. Mazaki T, Mado K, Masuda H, et al. Prophylactic pancreatic stent placement
and post-ERCP pancreatitis: an updated meta-analysis. J Gastroenterol. 2014;
49:343–55.

12. Wong LL, Tsai HH. Prevention of post-ERCP pancreatitis. World J Gastrointest
Pathophysiol. 2014;5:1–10.

13. Dumonceau JM, Andriulli A, Elmunzer BJ, et al. Prophylaxis of post-ERCP
pancreatitis: European Society of Gastrointestinal Endoscopy (ESGE)
guideline - updated June 2014. Endoscopy. 2014;46:799–815.

14. Topazian M, Baron TH, Fidler JL, et al. Endoscopic retrieval of a migrated
pancreatic stent from the retroperitoneum. Gastrointest Endosc. 2008;67:728–9.

15. Zapatier JA, Jani P, Pimentel R, et al. Pancreatic stent migration into the bile
duct causing cholangitis. Endoscopy. 2013;45:E324–5.

16. Leung WD, Parashette KR, Molleston JP, et al. Pancreatic stent migration
into the portal vein causing portal vein thrombosis: a rare complication of a
prophylactic pancreatic stent. Pancreatology. 2012;12:463–5.

17. Pelz J, Farnbacher MJ, Raithel M, et al. Perforation of the splenic artery as a
complication of endoscopic pancreatic stent placement in chronic
obstructing pancreatitis. Endoscopy. 2013;45:E203–4.

18. Johanson JF, Schmalz MJ, Geenen JE. Incidence and risk factors for biliary
and pancreatic stent migration. Gastrointest Endosc. 1992;38:341–6.

19. Kerdsirichairat T, Attam R, Arain M, et al. Urgent ERCP with pancreatic stent
placement or replacement for salvage of post-ERCP pancreatitis. Endoscopy.
2014;46:1085–94.

20. Zhang RL, Cheng L, Cai XB, et al. Comparison of the safety and effectiveness
of endoscopic biliary decompression by nasobiliary catheter and plastic
stent placement in acute obstructive cholangitis. Swiss Med Wkly. 2013;143:
w13823.

21. He YQ, Wang JH, Tang S, et al. Balloon extraction for the endoscopic removal
of proximally migrated pancreatic stent. Endoscopy. 2014;46:E186–7.

22. Ishigaki K, Hamada T, Isayama H, et al. Endoscopic removal of a proximally
migrated pancreatic stent using a gooseneck snare. Endoscopy. 2014;46:
E283–4.

23. Vila JJ, Ruiz-Clavijo D, Fernández-Urién I, et al. Endoscopic retrieval of a
proximally migrated pancreatic stent: variation of the lasso technique.
Endoscopy. 2010;42:E5–6.

24. Rerknimitr R, Phuangsombat W, Naprasert P. Endoscopic removal of proximally
migrated pancreatic stent by a grasping tripod. Endoscopy. 2007;39:E42.

25. Kantsevoy SV, Frolova EA, Thuluvath PJ. Successful removal of the
proximally migrated pancreatic winged stent by using the SpyGlass
visualization system. Gastrointest Endosc. 2010;72:454–5.

26. Cheng Z, Yang Y-l, Wu P, et al. The treatment of stents proximal migration
after endoscopic retrograde pancreatodrainage. Chin J Hepatobiliary Surg.
2014;20:866–8.

27. Lee JK, Lee SH, Kang BK, et al. Is it necessary to insert a nasobiliary drainage
tube routinely after endoscopic clearance of the common bile duct in
patients with choledocholithiasis-induced cholangitis? A prospective,
randomized trial. Gastrointest Endosc. 2010;71:105–10.

28. Otani K, Ueki T, Matsumura K, et al. Comparison between endoscopic Biliary
stenting and Nasobiliary drainage in patients with acute Cholangitis due to
Choledocholithiasis: is endoscopic Biliary stenting useful? Hepato-
Gastroenterology. 2015;62:558–63.

29. Sharma BC, Kumar R, Agarwal N, et al. Endoscopic biliary drainage by
nasobiliary drain or by stent placement in patients with acute cholangitis.
Endoscopy. 2005;37:439–43.

30. Xu XD, Dai JJ, Qian JQ, et al. Prevention of pancreatitis after papillary
balloon dilatation by nasobiliary drainage: a randomized controlled trial. Dig
Dis Sci. 2015;60:1087–91.

31. Yang J, Peng JY, Pang EJ, et al. Efficacy of endoscopic nasobiliary drainage
for the prevention of post-endoscopic retrograde
cholangiopancreatography pancreatitis and cholangitis after repeated
clearance of common bile duct stones: experience from a Chinese center.
Dig Endosc. 2013;25:453–8.

32. Tsuboi T, Serikawa M, Sasaki T, et al. Use of 4-Fr versus 6-Fr Nasobiliary
catheter for Biliary drainage: a prospective, multicenter, randomized,
controlled study. Diagn Ther Endosc. 2017;2017:7156719.

33. Buscaglia JM, DiMaio CJ, Pollack MJ, et al. Are large side holes associated
with reduced rates of pancreatic stent occlusion? Results of a prospective
study. JOP. 2009;10:496–500.
34. Freeman ML. Pancreatic stents for prevention of post-endoscopic
retrograde cholangiopancreatography pancreatitis. Clin Gastroenterol
Hepatol. 2007;5:1354–65.

35. Choudhary A, Bechtold ML, Arif M, et al. Pancreatic stents for prophylaxis
against post-ERCP pancreatitis: a meta-analysis and systematic review.
Gastrointest Endosc. 2011;73:275–82.
•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Design
	Patients
	Endoscopic equipment and accessories
	Standard and method of pancreatic stent placement
	Therapeutic endoscopy
	Determination of clinical outcomes from patient records
	Data collection
	Statistical analysis

	Results
	Patients characteristics and major primary disease
	Time of stent placement and hemodlastase and serum lipase in perioperative period
	Effectiveness of complication after ERCP
	The removal of pancreatic stent after ERCP

	Discussion
	Conclusions
	Abbreviations
	Availability of data and materials
	Funding
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	References

