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Abstract

AIM: To investigate the benefits of endoscopic sphinc-
terotomy (EST) before stent placement by meta-analy-
sis of randomized controlled trials (RCTs).

METHODS: PubMed, EMBASE, Cochrane Library, and
Science Citation Index databases up to March 2014
were searched. The primary outcome was incidence of
post-endoscopic retrograde cholangiopancreatography
(ERCP) pancreatitis (PEP) and successful stent insertion
rate. The secondary outcomes were the incidence of
post-ERCP bleeding, stent migration and occlusion. The
free software Review Manager was used to perform the
meta-analysis.

RESULTS: Three studies (7 = 338 patients, 170 in
the EST group and 168 in the non-EST group) were
included. All three studies described a comparison of
baseline patient characteristics and showed that there
were no statistically significant differences between the
two groups. Three RCTs, including 338 patients, were
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included in this meta-analysis. Most of the analyzed
outcomes were similar between the groups. Although
EST reduced the incidence of PEP, it also led to a higher
incidence of post-ERCP bleeding (OR = 0.34, 95%CI:
0.12-0.93, P = 0.04; OR = 9.70, 95%CI: 1.21-77.75, P
= 0.03, respectively).

CONCLUSION: EST before stent placement may be
useful in reducing the incidence of PEP. However, EST-
related complications, such as bleeding and perforation,
may offset this effect.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: It is unclear whether patients with malignant
biliary obstruction who receive stent placement benefit
from endoscopic sphincterotomy (EST). The present
meta-analysis was performed to investigate the clinical
outcomes of patients who did and did not undergo EST
before stent placement.
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INTRODUCTION

Malignant biliary obstruction is often caused by pancreatic

carcinoma, cholangiocarcinoma and metastatic disease.
The majority of these patients will require non-surgical
treatment because of the advanced nature of the disease
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Original studies include in the
meta-analysis (7 = 3)

Figure 1 Search protocol for the meta-analysis. RCT: Randomized con-
trolled trial.

or significant co-morbidity associated with surgerym. A
biliary stent is often the only feasible therapeutic option
for such patients. Some studies have reported the effec-
tiveness of endoscopic biliary stent placement in reliev-
ing jaundice and improving quality of life™). Currently,
there is still controversy regarding the use of endoscopic
sphincterotomy (EST) before the placement of biliary
stents. The idea of carrying out EST before stent inset-
tion may stem from previous studies that suggested that
the incidence of post-endoscopic retrograde cholangio-
pancreatography (ERCP) pancreatitis (PEP) may be low-
er™ and stent placement may be easiet”. However, EST
may pose several risks, especially bleeding and perforation,
even when performed by experienced endoscopistsm.
Therefore, it is unclear whether patients with malignant
biliary obstruction who receive stent placement benefit
from EST. The present meta-analysis was performed to
investigate the clinical outcomes of patients who did and
did not undergo EST before stent placement.

MATERIALS AND METHODS

Literature search

Electronic databases, including PubMed, EMBASE, the
Cochrane Library and the Science Citation Index up to
March 2014, were searched. Literature references were
hand-searched during the same period. The search terms
used were “stent or endoprosthesis and endoscopic

sphincterotomy”.
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Study selection

The initial inclusion criteria were as follows: (1) RCTs
irrespective of blinding used or not; (2) the treatment
group received biliary stenting with EST; and (3) a paral-
lel control group received biliary stenting without EST.
Studies that met the initial inclusion criteria were further
examined. Those with duplicate publications, unbalanced
matching procedures or incomplete data were excluded.
When publication duplication occurred, or the studies
were reported in conference proceedings, the earliest
publications were excluded.

Data extraction

Two reviewers (Cui PJ and Yao J) independently extract-
ed the data according to the prescribed selection criteria.
Any disagreements were resolved by discussion between
the two reviewers. The following data were extracted: the
baseline trial data (e.g., mean age, gender, primary disease,
type of stent and interventions during stent deployment);
and the outcomes of ERCP (incidence of PEP and suc-
cessful stent insertion rate, the incidence of post-ERCP
bleeding, and stent migration and occlusion). Wherever
necessary, the corresponding authors were contacted to
obtain supplementary information.

Study quality

The Jadad composite scale!” assessed the quality of the
included trials in addition to a desctiption of an adequate
method for allocation concealment. The Jadad score as-
sesses descriptions of randomization, double-blinding,
and withdrawals or dropouts. It ranges from 0-5 points,
with a low-quality study having a score of < 2 and a
high-quality study having a score of = 3", Two authors
(Cui PJ and Yao J) independently assessed the quality if
the studies, and any discrepancies in interpretation were
resolved by consensus.

Statistical analysis

The meta-analysis was performed using the free software
Review Manager (Version 4.2.10, Cochrane Collabora-
tion, Oxford, United Kingdom). Differences observed
between the two groups were expressed as the OR with
a 95%CI. A fixed effects model was used to pool data
when statistical heterogeneity was absent. If statistical
heterogeneity was present (P < 0.05), a random effects
model was used.

RESULTS

Three studies (# = 338 patients, 170 in the EST group
and 168 in the non-EST group) were included; all were
published in English (Figure 1). Tables 1 and 2 show the
clinical details for each trial. All three studies desctibed
a comparison of baseline patient characteristics and
showed that there were no statistically significant dif-
ferences between the two groups. Table 3 presents the
quality analysis of the included trials. The outcomes were
measured as follows.
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Table 1 Baseline characteristics of the included trials in the meta-analysis

Ref. Definition of  Group Age (yr) Diagnosis (17) Gender Endoscopist Type of Sedation Prophy
complications Pancreatic Cholangio- Others (M/F) stent lactic
cancer carcinoma antibiotics
Giorgio  According to EST 72+6 64 31 1 51/35 Two Plastic stent Not Not
et al™ the criteria of Non-EST  75+6 67 28 1 47/39 experienced mentioned  mentioned
Cotton et al™ endoscopists
Artifon  According to EST 721 30 0 7 18/19 Three Covered Midazolam Before ERCP
et al™ the criteria of Non-EST ~ 65.4 30 0 7 12/25 experienced SEMS and fentanyl
Cotton et al™ endoscopists
Zhou According to EST 651+95 11 26 24/17 Two Uncovered Not During ERCP
et al™ the criteria of Non-EST 64.0 7.5 10 o7 23/18 experienced SEMS mentioned
Cotton et al™ endoscopists

SEMS: Self-expandable metal stent; EST: Endoscopic sphincterotomy; ERCP: Endoscopic retrograde cholangiopancreatography.

Table 2 Characteristics of randomized comparisons of endoscopic sphincterotomy and non-endoscopic sphincterotomy groups 7 (%)

Ref. Group Successful stent Pancreatitis Bleeding Acute Stent Stent Duodenal
insertion cholangitis occlusion migration perforation

Giorgio et al™ EST 92 (95.8) 2(2.2) 3(33) NR 1(1.1) 3(3.3) NR
Non-EST 90 (93.7) 2(22) 0 (0) 2(22) 3(3.3)

Artifon et al™ EST 37 (100) 0(0) 5 (13.5) NR 3(8.1) 6 (16.2) 4(10.8)
Non-EST 37 (100) 0(0) 0 (0) 3(8.1) 1(27) 0(0)

Zhou et al™ EST 41 (100) 4(9.8) NR 24 (58.5) 5 (12.2) NR NR
Non-EST 41 (100) 13 (31.7) 13 (31.7) 4(9.8)

NR: Not reported; EST: Endoscopic sphincterotomy.

Table 3 Quality analysis of the included trials

Ref. Randomization method Allocation concealment Blinding Withdrawals

Giorgio et al™ Not mentioned Adequate Not mentioned Not mentioned

Artifon et al™ Computer-generated Adequate Double-blind Not mentioned

Zhou et al™ Computer-generated Adequate Not mentioned Not mentioned
Primary outcome higher in this group [8/129 (6.2%) »s 0/127 (0%), P =

The purpose of performing EST before stent place-
ment is to lower the incidence of PEP and to make stent
insertion easier.; therefore, we considered the rates of
PEP and successful stent insertion to be the primary
outcomes. All three studies'”"” reported these data, and
170 patients received EST and 168 were allocated to the
non-EST group. A comparison of PEP between the
groups showed that the incidence was significantly lower
with EST than without EST [6/170 (3.5%) vs 15/168
(8.9%), P = 0.04, OR = 0.34, 95%CI: 0.12-0.93] (Figure
2A). No significant difference in the rate of successful
stent insertion was observed between the two groups
[170/174 (97.7%) vs 168/174 (96.6%), P = 0.52, OR =
1.53, 95%CI: 0.42-5.62] (Figure 2B).

Secondary outcomes

The secondary outcomes were the incidence of post-
ERCP bleeding, stent migration and occlusion. The post-
ERCP bleeding rate was derived from two RCTs""'".
These trials included 256 patients, 129 of whom received
EST. Eight patients experienced bleeding after ERCP, and
all were in the EST group. The incidence was significantly
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0.03, OR = 9.70, 95%CI: 1.21-77.75] (Figure 2C). Two
RCTs" reported 13 cases of stent migration, of whom
nine received EST. There was no significant difference
between the two groups [9/129 (7.0%) vs 4/127(3.1%), P
=0.17, OR = 2.31, 95%CI: 0.70-7.63] (Figure 2D). Three
RCTs""'? reported 18 cases of stent occlusion, nine of
which received EST. There was no significant difference
between the two groups [9/170 (5.3%) »s 9/168 (5.4%),
P=10.99, OR = 1.00, 95%CI: 0.38-2.61] (Figure 2E).

DISCUSSION

Endoscopic biliary stenting is a useful technique for the
relief of malignant lower bile duct obstruction, par-
ticularly in patients who are not eligible for surgery'”.
However, controversy has existed for a long time regard-
ing the use of EST before stent placement. Those who
prefer to perform EST based their choice on the fact that
it was easier to place stents'*"” and EST would decrease
the incidence of PEP™, Others have indicated that the
risks of EST might outweigh any potential benefits for
the patient because of EST-related complicationsm]
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A
Study or subgroup EST Non-EST Weight Odds Ratio Odds Ratio
Events Total Events  Total M-H, fixed, 95%CI M-H, fixed, 95%CI

Artifon 2008 0 37 0 37 Not estimable

Giorgio 2004 2 92 2 90 14.4% 0.98 [0.13, 7.10] — 1

Zhou 2012 4 41 13 41 85.6% 0.23[0.07, 0.79] +

Total (95%CI) 170 168 100.0% 0.34[0.12, 0.93] ’

Total Events 6 15 ‘ ‘ ‘ ‘
Heterogeneity: > = 1.46, df = 1 (P = 0.23); I* = 31% 0.01 01 1 10 100
Test for overall effect: 2= 2.10 (P = 0.04) Favours experiments Favours control

B
Study or subgroup EST Non-EST Weight Odds Ratio Odds ratio
Events Total Events  Total M-H, fixed, 95%CI M-H, fixed, 95%CI

Artifon 2008 37 37 37 37 Not estimable

Giorgio 2004 92 96 90 96 100.0% 1.53 [0.42, 5.62]

Zhou 2012 41 41 41 41 Not estimable

Total (95%CI) 174 174 100.0% 1.53 [0.42, 5.62]

Total events 170 168
Heterogeneity: Not applicable : : : :
Test for overall effect: Z = 0.65 (P = 0.52) 0.01 0'1_ 1 10 100
Favours experiments Favours control
C
Study or subgroup EST Non-EST Weight Odds Ratio Odds ratio
Events Total Events Total M-H, fixed, 95%CIL M-H, fixed, 95%CIL

Artifon 2008 5 37 0 37 46.8% 12.69 [0.68, 238.39] B

Giorgio 2004 3 92 0 90 53.2% 7.08 [0.36, 139.01] i

Total (95%CI) 129 127 100.0% 9.70 [1.21, 77.75] ’
Total events 8 0
Heterogeneity: > = 0.08, df = 1 (P = 0.78); I’ = 0%

Test for overall effect: Z = 2.14 (P = 0.03) 0.01 0.1 1 10 100
Favours experiments Favours control
D
Study or subgroup EST Non-EST Weight Odds Ratio Odds ratio
Events Total Events Total M-H, fixed, 95%CIL M-H, fixed, 95%CIL

Artifon 2008 6 37 1 37 22.2% 6.97 [0.79, 61.07] [ ]

Giorgio 2004 3 92 3 90 77.8% 0.98 [0.19, 4.98]

Total (95%CI) 129 127 100.0% 2.31[0.70, 7.63]

Total events 9 4

Heterogeneity: * = 2.07, df = 1 (P = 0.15); I = 52%

Test for overall effect: Z = 1.37 (P = 0.17) : ‘ ‘ :

0.01 0.1 1 10 100
Favours experiments Favours control
E
Study or subgroup EST Non-EST Weight Odds Ratio Odds ratio
Events Total Events Total M-H, fixed, 95%CI M-H, fixed, 95%CI

Artifon 2008 3 37 3 37 33.3% 1.00 [0.19, 5.31]

Giorgio 2004 1 92 2 90 24.2% 0.48 [0.04, 5.43]

Zhou 2012 5 41 4 41 42.5% 1.28 [0.32, 5.17]

Total (95%CI) 170 168 100.0% 1.00 [0.38, 2.61]

Total events 9 9
Heterogeneity: 2 = 0.47, df = 2 (P = 0.79); I* = 0%
Test for overall effect: Z = 0.01 (P = 0.99)

Favours experiments

1
0.01 0.1 1

10 100
Favours control

Figure 2 Forest plot. A: Comparison of the incidence of post-endoscopic retrograde cholangiopancreatography (ERCP) pancreatitis (PEP) between the endoscopic
sphincterotomy (EST) and non-EST groups; B: Comparison of the rate of successful stent insertion between the EST and non-EST groups; C: Comparison of the rate
of post-ERCP bleeding between the EST and non-EST groups; D: Comparison of the rate of stent migration between the EST and non-EST groups; E: Comparison of

the rate of stent occlusion between the EST and non-EST groups.
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In the present meta-analysis, most baseline charac-
teristics in the two groups were similar in all the studies
included. Apart from the incidence of PEP (OR = 0.34,
95%CI: 0.12-0.93, P = 0.04) and the incidence of post-
ERCP bleeding (OR = 9.70, 95%CI: 1.21-77.75, P = 0.03),
other outcomes were not significantly different between
the EST and non-EST groups.

On the one hand, our results seem to go against the
idea that EST performed before stent placement will
make the procedure easier. Usually, in patients with a
malignant biliary obstruction, the biliary stricture is nar-
row and rigid, especially in those with pancreatic cancer.
However, in the studies of Giorgio ez al'™ and Zhou et
al™?, the number of pancreatic cancer cases was similar
between the two groups. Artifon ef al' enrolled patients
with pancreatic cancer, and their results indicated that
stent insertion will presumably be difficult in patients
with a malignant biliary obstruction; however, inset-
tion should be possible even without EST. On the other
hand, our results seem to support the idea that EST may
decrease the rate of PEP. However, we realize that this
result may result from biases. Firstly, unlike large plastic
stents and covered self-expandable metal stents (SEMS),
which are considered to cause occlusion of the pancre-
atic duct orifice by physical compression by the stent
covered section'”, partially covered or uncovered SEMS
will not close the pancreatic duct orifice!”. Thus, the type
of stent deployed will influence the possible development
of PEP. Secondly, the various illnesses being treated may
also have contributed to the biases in these results. For
malignant tumors involving the head of the pancreas or
the ampulla, partial or complete obstruction of the pan-
creatic duct outflow, diversion of pancreatic juice through
the accessory pancreatic duct and diminished pancreatic
function because atrophy of the distal pancreatic paren-
chyma may all lead to a low rate of PEP after stent place-
ment, even if the stenting was to obstruct the opening of
the main pancreatic duct. In contrast, in the presence of
cholangiocarcinoma or lymph node metastasis, the po-
tential for PEP may be higher as a result of compression
of the orifice of the pancreatic duct. Some retrospective
studies**” suggested that in the presence of pancreatic
duct obstruction associated with a malignant tumor, the
risk of developing PEP is low, regardless of whether
EST is performed, or whether plastic or metal stents are
used. Biases may also occur because of different EST
procedures and the experience of the endoscopists:
when stents are deployed by skilled endoscopists, the
overall rate of PEP may be low'"”. However, in this meta-
analysis, we were unable to perform separate subgroup
analyses of the outcome in patients with plastic »s metal
stents, covered SEMS #s uncovered SEMS and pancreatic
cancer »s cholangiocarcinoma or lymph node metastasis
because of insufficient data.

Stent migration and occlusion are late complications
of biliary stent placement. Biliary stenting may involve
proximal or distal migration, which occurs in 5%-10%
of patients” !, There are few data on whether under-
going EST before placement of a biliary stent affects
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the risk of migration. Results based on clinical trials are
contradictory. Some studies showed that EST did not
significantly affect the frequency of stent migration'"*",
One of the trials included in this meta-analysis showed
that EST led to a higher rate of stent migration; however,
this finding was not statistically significant (16.2% s 2.7%,
P = 0.075). In contrast, another trial indicated a higher
frequency of stent migration in the non-sphincterotomy
group »s the sphincterotomy group (8.5% vs 0%, P =
0.03)*!. In our meta-analysis, only two trials reported
the rate of stent migration and there was no significant
difference between the two groups (OR = 2.31, 95%Cl:
0.70-7.63, P = 0.17). The higher rate of migration in pa-
tients with EST could be explained by EST before stent
deployment preventing the stent from embedding in the
common bile duct"". However, multiple factors, such as
stent diameter, lengch[zz], bile duct diameter, stent design
and even the definition of stent migration, may influence
the final results"". Possible reasons for stent occlusion
may include the formation of biliary sludge, tumor in-
growth or overgrowth, and epithelial hyperplasia inside
the stent®””. A breached sphincter in patients with EST
may lead to bacterial invasion from the duodenum®, and
an increased risk of acute cholangitis at the early stage
of stent placementm. With the expansion of stent and
tumor growth, this phenomenon may decrease gradu-
ally. This may partially explain the result obtained in our
meta-analysis where EST did not influence the incidence
of stent occlusion.

The most important outcomes of this meta-analysis
were the incidence of EST-related bleeding and perfora-
tion. The rates of bleeding and perforation have been
estimated to be less than 1% and 2%. However, in pa-
tients with obstructing lesions of the common bile duct,
such complication rates may be higher than expected.
For those undergoing therapeutic interventions such as
precut, the rate of these complications may be even high-
et One study“]J included in our meta-analysis reported
a higher rate of bleeding and duodenal perforation (13.5%
and 10.8%, respectively) in the patients undergoing nee-
dle-knife sphincterotomy before stent placement. More-
over, coagulopathy has been found to be an independent
risk factor for hemorrhage after EST™ and its incidence
increases in cholestasis”". As with the previous studies,
bleeding and perforation, which can sometimes be severe
and life threatening, were only observed in those under-
going EST. In contrast, the reported PEP rate was only
around 1.2%-6.3%""" in patients with stent placement,
regardless of whether EST was performed or the type
of stents used. Most episodes were mild, and were not
associated with any long-term pancreatic injury. It seems
reasonable that EST should be avoided unless other indi-
cations, such as the insertion of a medical device into the
bile duct for biopsy or brushing cytology, are required.

In conclusion, the present meta-analysis showed that
EST before stent placement may be useful in reducing
the incidence of PEP. However, the possible biases and
EST-related complications, such as bleeding and perfora-
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tion, may offset this reduction in PEP. Further large mul-
ticenter RCTs are required.

COMMENTS

Background

Endoscopic biliary stenting is a useful technique for the relief of malignant lower
bile duct obstruction, particularly in patients who are not eligible for surgery.
However, there is still controversy over the use of endoscopic sphincterotomy
(EST) before the placement of a biliary stent.

Research frontiers

A biliary stent is often the only feasible therapeutic option for patients with ma-
lignant biliary obstruction. Some studies have reported that EST prior to stent
insertion may lower the incidence of post-endoscopic retrograde cholangiopan-
creatography pancreatitis (PEP) and make stent placement easier. However, it
is unclear whether patients with malignant biliary obstruction who undergo stent
placement benefit from EST.

Innovations and breakthroughs

The present meta-analysis was performed to investigate the clinical outcomes
in patients who did and did not undergo EST before stent placement based on
available clinical trials.

Applications

The present meta-analysis showed that EST before stent placement may be
useful in reducing the incidence of PEP. However, the possible biases and EST-
related complications may offset this effect. Further large multicenter random-
ized controlled trials (RCTs) are required.

Terminology

EST, a method to provide access to the biliary system for therapy, is used by
some biliary endoscopists as a common practice before stent placement.

Peer review

In this article, the authors investigated the clinical outcomes in patients who did
or did not undergo EST before stent placement by a meta-analysis of available
RCTs. The results showed that the EST before stent placement may be useful
to reduce the incidence of PEP. However, the authors were unable to perform a
separate subgroup analysis because of insufficient data; therefore, further large
multicenter RCTs are required.
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