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Background/Aims. Endoscopic sphincterotomy (EST) is often performed before fully covered self-expandable metal stent
(FCSEMS) placement in order to prevent pancreatitis. However, it is not clear whether EST prevents pancreatitis or affects other
adverse events (AEs). This study is conducted to evaluate the necessity of EST before FCSEMS placement for distal malignant
biliary strictures due to a pancreatic head tumor. Methods. This study included 68 patients who underwent FCSEMS placement
for distal malignant biliary stricture due to a pancreatic head tumor. Treatment outcomes and AEs were retrospectively
compared between 32 patients with EST before FCSEMS placement (EST group) and 36 patients without EST (non-EST group).
Results. The success rates of drainage for the EST and non-EST groups were 100% and 97.2%, respectively (P = 0 95). The
incidence of pancreatitis in the EST and non-EST groups was 3.1% and 0%, respectively (P = 0 95). The incidence of
hyperamylasemia in the EST and non-EST groups was 12.5% and 13.9%, respectively (P = 0 85). The incidence of all AEs in the
EST and non-EST groups was 15.6% (pancreatitis: 1, cholecystitis: 2, and stent migration: 2) and 13.9% (cholecystitis: 3, stent
migration: 2), respectively (P = 0 89). Conclusions. EST before FCSEMS placement for distal malignant biliary stricture due to a
pancreatic head tumor does not affect the successful drainage and incidence of adverse events. The necessity of EST to prevent
pancreatitis before FCSEMS placement was deemed low.

1. Introduction

Covered self-expandable metal stents (CSEMS) potentially
have a longer patency and have been widely used for unre-
sectable malignant distal biliary strictures [1–5]. Fully cov-
ered self-expandable metal stents (FCSEMS), a type of
CSEMS that is covered over its entire length, are useful in
terms of reintervention for their removability in the case
of stent occlusion [6–10]. However, the risks associated
with CSEMS placement emerge as a concern: the orifice
of the pancreatic duct can possibly become clogged to cause

pancreatitis due to the outflow obstruction of pancreatic
juice when the CSEMS is placed across the duodenal papilla
[11]. Therefore, endoscopic sphincterotomy (EST) is often
performed before CSEMS placement in order to prevent
pancreatitis from preserved pancreatic juice outflow by sep-
arating the pancreatic duct and bile duct orifices [12–14].
However, some studies have reported that EST before
CSEMS placement does not contribute to the prevention of
pancreatitis [15–22]. Two prospective randomized con-
trolled trials (RCTs) both showed a lack of efficacy of EST
in the prevention of pancreatitis: the incidence of pancreatitis
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was compared in the presence and absence of EST before
CSEMS placement [18, 19]. The CSEMS used in these
studies were, however, partially covered self-expandable
metal stents (PCSEMS), while FCSEMS was not used. The
use of FCSEMS, which is fully covered along its entire length,
is considered to be associated with an increased risk of pan-
creatitis due to occlusion of the pancreatic duct orifice as
compared with PCSEMS, which is uncovered along its distal
sides. The safety of placing FCSEMS without performing EST
prior to the procedure, however, has not been clarified.

Therefore, although RCTs on the necessity of EST before
placement of PCSEMS have already been reported [18, 19],
we conducted the following confirming studies focused on
FCSEMS. We report here the first study focused on FCSEMS
that assesses the necessity of EST before stent placement in
cases with a distal malignant biliary stricture due to a pancre-
atic head tumor.

2. Materials and Methods

2.1. Patients. We selected 68 patients having a distal malig-
nant biliary stricture due to a pancreatic head tumor who
underwent a transpapillary placement of FCSEMS under
endoscopic retrograde cholangiopancreatography (ERCP)
at the St. Marianna University School of Medicine between
January 2010 and December 2017. There were 33 patients
who underwent FCSEMS placement as an initial drainage.
In 35 patients, previous biliary drainage had been performed
before FCSEMS placement (endoscopic biliary drainage:
25, endoscopic nasobiliary drainage: 9, and percutaneous
transhepatic biliary drainage: 1). We excluded patients hav-
ing a pancreatic head tumor associated with a lack of dilata-
tion of the main pancreatic duct (MPD) and patients who
received a postoperative reconstruction other than a Billroth
I reconstruction. An MPD less than 3mm in diameter on
image findings by any of the abdominal computed tomogra-
phy, magnetic resonance cholangiopancreatography, and
ERCP was defined as no MPD dilatation. The total patients
included 37 males and 31 females, with the mean age of
patients being 73 5 ± 11 5 years (mean± standard deviation
(SD)). Sixty-four patients had pancreatic head cancer and
the other four patients had a metastatic pancreatic tumor.

We defined 32 patients who underwent EST before
FCSEMS placement as the EST group, and 36 patients who
did not as the non-EST group. Each attending endoscopist
judged and decided at the time of the procedure whether or
not to perform EST, which was basically not performed in
patients with a coagulation disorder or who were medi-
cated with oral anticoagulants. In the EST group, EST was
performed at the same ERCP session as FCSEMS placement
in 14 patients and EST had been performed during the pre-
vious ERCP session in 18 patients. EST was performed
using high-frequency devices: ICC 200 (Erbe Elektromedi-
zin Corp., Tuebingen, Germany; 120W, EndoCut mode
effect 3) or ESG-100 (Olympus, Japan; 50W, PulseCut Slow
mode). Each FCSEMS was placed across the duodenal
papilla with approximately 1 cm of the distal end of the
stent protruding into the duodenal lumen in all patients
(Figure 1). The FCSEMS used were a WallFlex Biliary RX

stent (Boston Scientific, Marlborough, MA, USA) in 51
patients, a Niti-S COMVI stent (Taewoong Medical Inc.,
Goyang, South Korea) in eight patients, an X-Suit NIR Biliary
Metal stent (Olympus Medical Systems Corp., Tokyo, Japan)
in three patients, a Hanarostent (M.I. Tech, Seoul, South
Korea) in three patients, a ZEO stent (Zeon Medical Inc.,
Tokyo, Japan) in one patient, a Bonastent (Sewoon Medical
Co. Ltd., Seoul, South Korea) in one patient, and a Niti-S
SUPREMO-12 stent (Taewoong Medical Inc., Gimpo, South
Korea) in one patient. Stent lengths were 6 cm in 46 patients
and 8 cm in 21 patients, with stent diameters being 10mm in
67 patients and 12mm in one patient. All ERCP procedures
were performed under the supervision of experts experienced
in more than 2000 ERCP procedures.

In all patients, gabexate mesilate (600mg/day) or uli-
nastatin (150000 IU/day) was administered on the day of
FCSEMS placement for the prevention of post-ERCP pancre-
atitis. No patients received nonsteroidal anti-inflammatory
drugs suppository for the prevention of post-ERCP pancrea-
titis in this study. A blood test was undertaken before
FCSEMS placement, three hours after the procedure, the next
day, and two days later in all patients.

2.2. Measurements. We retrospectively compared patients’
backgrounds, endoscopic procedures, stent type, success rate
of drainage, incidence of pancreatitis, incidence of hypera-
mylasemia, change in the serum amylase level, and the
incidence and details of all adverse events (AEs) between
the EST (n = 32) and non-EST groups (n = 36). In this
study, the primary outcome was to evaluate the necessity
of EST before FCSEMS placement to prevent post-ERCP
pancreatitis and the secondary outcome was to evaluate
the clinical benefits and disadvantages of EST before
FCSEMS placement.

The length of an EST incision was defined as small (up to
the proximal hooding fold), medium (between small and
large), or large (up to the superior margin of the sphincter
opening). The success of drainage was defined as a decrease

Figure 1: A fully covered self-expandable metal stent was placed
across the papilla with approximately 1 cm of the distal end of the
stent protruding into the duodenal lumen.
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in the serum total bilirubin level to 3mg/dL or lower or
having half or less than the previous value within 2 weeks
after FCSEMS placement. In the patients where the serum
bilirubin levels had already decreased at the time of FCSEMS
placement by previous biliary drainage, we defined the
absence of increase in serum bilirubin levels after FCSEMS
placement as a successful drainage. The serum amylase level
(normal range: 37–124 IU/L) was determined by blood tests
performed before FCSEMS placement, 3 hours after the
procedure, the next day, and two days later. The diagnosis
and severity assessment of AEs, including pancreatitis, bleed-
ing, perforation, and cholangitis, were undertaken accord-
ing to the consensus guidelines proposed by Cotton et al.
[23]. Hyperamylasemia was defined as an increase in the
serum amylase level to three-fold or higher of the normal
limit (>372 IU/L) without associated abdominal pain after
FCSEMS placement.

This study was approved by the institutional review
board of St. Marianna University School of Medicine
(approval number: 3903).

2.3. Statistical Analysis. Chi-square test, Fisher’s exact test,
and Welch’s t test were used for statistical analysis, where
appropriate. A P value of <0.05 was regarded as significant.
Statistical analysis was performed using StatMate IV software
(ATMS Co. Ltd., Tokyo, Japan).

3. Results

There was no significant difference in patients’ backgrounds,
including mean age, sex, underlying disease, and periam-
pullary diverticulum between the EST and non-EST groups
(NS: not significant; Table 1).

The extent of incisions in the EST group was small in
11 patients, medium in 20 patients, and large in one patient.
As for other endoscopic procedures, there were no differ-
ences in pancreatography, biliary biopsy, bile cytology,
pancreatic juice cytology, intraductal ultrasonography of
the bile duct, and pancreatic stenting between the EST and
non-EST groups. A difference in mean procedure time
between the two groups was also not observed (NS; Table 2).

A difference in the type and diameter of stent used was
not noted (NS). A stent length of 6 cm was significantly
selected more frequently for the non-EST group (P = 0 016),

whereas a length of 8 cm was more frequently chosen for the
EST group (P = 0 030; Table 3).

The success rates of drainage for the EST and non-EST
groups were 100% (32/32) and 97.2% (35/36), respectively,
and were statistically not significant (P = 0 95).

The incidence of pancreatitis in the EST and non-EST
groups was 3.1% (1/32) and 0% (0/36), respectively, and
lacked any statistically significant difference (P = 0 95). The
incidence of hyperamylasemia in the EST and non-EST
groups was 12.5% (4/32) and 13.9% (5/36), respectively,
and was not significantly different (P = 0 85). Serum amy-
lase levels (mean± SD) before FCSEMS placement, 3 hours
after the procedure, the next day, and two days later were
99 9 ± 159 6, 153 7 ± 155 9, 231 5 ± 285 9, and 179 6 ± 143 9
for the EST group and 77 4 ± 71 3, 125 6 ± 101 6, 185 1 ±
192 3, and 145 3 ± 204 1 for the non-EST group, showing

Table 1: Comparison of patient characteristics between the EST
and non-EST groups.

EST group
(n = 32)

Non-EST group
(n = 36) P value

Age (mean ± SD) 71 8 ± 11 3 75 1 ± 11 6 0.240

Sex (male/female) 15/17 22/14 0.239

Pancreatic cancer 30 34 0.693

Metastatic
pancreatic cancer

2 2 0.693

Periampullary
diverticulum

5 3 0.579

EST: endoscopic sphincterotomy; SD: standard deviation.

Table 2: Comparison of endoscopic procedures between the EST
and non-EST groups.

EST group
(n = 32)

Non-EST group
(n = 36) P value

Incision range of EST

Small/medium/large 11/20/1 —

Pancreatography 14 14 0.684

Biliary biopsy 7 5 0.587

Bile cytology 13 8 0.101

Pancreatic juice cytology 1 1 0.526

IDUS of bile duct 0 1 0.953

Pancreatic stenting 1 0 0.953

Procedure time
(min, mean ± SD) 31.1± 13.9 29.1± 9.8 0.501

EST: endoscopic sphincterotomy; IDUS: intraductal ultrasonography; SD:
standard deviation.

Table 3: Comparison of placed fully covered self-expandable metal
stents between EST and non-EST groups.

EST group
(n = 32)

Non-EST group
(n = 35) P value

WallFlex Biliary RX stent 22 29 0.400

Niti-S COMVI stent 4 4

X-Suit NIR Biliary
Metal stent

2 1

Hanarostent 1 2

ZEO stent 1 0

Bonastent 1 0

Niti-S SUPREMO-12 stent 1 0

Stent length

6 cm 17 29 0.016

7 cm 1 0

8 cm 14 7 0.030

Stent diameter

10mm 31 36

12mm 1 0

EST: endoscopic sphincterotomy.
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no significant differences (NS; Figure 2). The incidence of all
AEs in the EST and non-EST groups was 15.6% (5/32) and
13.9% (5/36), respectively, showing a lack of a significant dif-
ference (P = 0 89). AEs included pancreatitis (n = 1), chole-
cystitis (n = 2), and stent migration (n = 2) in the EST
group and cholecystitis (n = 3) and stent migration (n = 2)
in the non-EST group (Table 4). The severity of pancreati-
tis, which a patient in the EST group developed, was mild;
the FCSEMS used in this patient is a WallFlex Biliary RX
stent of 10mm in diameter and 8 cm in length. Bleeding,
perforation, or procedure-related death did not occur in
either group.

4. Discussion

AEs associated with SEMS placement have included pancre-
atitis, cholecystitis, and stent migration [15, 24–26], of which
pancreatitis may potentially be life-threatening. Previous
reports comparing the incidence of pancreatitis in the pres-
ence and absence of EST before SEMS placement are shown
in Table 5. Two RCTs concluded that EST did not contribute
to the prevention of the development of pancreatitis [18, 19].
However, the type of stent used in these studies was PCSEMS
with a braded type and a study using FCSEMS has not been
reported. FCSEMS is theoretically associated with a higher
risk of causing pancreatitis due to occlusion of the pancreatic
duct orifice as compared to PCSEMS because it is covered

along its entire length. However, we found that the incidence
of pancreatitis was not significantly different in the presence
and absence of EST, suggesting that EST before FCSEMS for
the purpose of prevention of pancreatitis is not necessary. In
addition, the incidence of hyperamylasemia and changes in
serum amylase levels did not differ between the EST and
non-EST groups, suggesting a lack of association between
FCSEMS placement and the obstruction of the outflow of
pancreatic juice.

However, a pancreatic head tumor was associated with
dilatation of the MPD in our study patients, suggesting poor
pancreatic juice outflow. Kawakubo et al. [16] investigated
risk factors for pancreatitis after SEMS placement using mul-
tivariate analysis and identified diseases other than pancre-
atic cancer and a stent with a high axial force as risk
factors, though a procedure without EST was not recognized.
Shimizu et al. [17] also used multivariate analysis to investi-
gate risk factors for pancreatitis after SEMS placement and
identified diseases other than pancreatic cancer and pancrea-
tography but not a lack of EST as a risk factor. The reason
why diseases other than pancreatic cancer were identified as
risk factors for pancreatitis was inferred from reports that
diseases other than pancreatic cancer were associated with
preserved pancreatic exocrine function due to the pancreatic
duct not being completely obstructed. On the other hand,
pancreatic head cancer often causes atrophy of distal pan-
creatic parenchyma and declining of pancreatic exocrine
function, which may contribute to be less likely to the devel-
opment post-ERCP pancreatitis. In this study, 64 of 68
patients had pancreatic cancer, which may be one of the rea-
sons for the low incidence of post-ERCP pancreatitis. There-
fore, further investigation is required to determine whether
EST before FCSEMS placement should be performed or not
in diseases other than pancreatic cancer, such as a pancreatic
head tumor without MPD dilatation, and bile duct cancer.

Another reason for the low incidence of pancreatitis in
this study may be that the axial force of the stents used in this
study was relatively low. The concept of the axial force of the
stent was proposed by Isayama et al. and defined as the
recovery or straightening force when the stent bended [27].
They reported that high axial force was related with the cause
of pancreatitis, cholecystitis, and bile duct kinking due to the
compression of the pancreatic duct orifice, cystic duct orifice,
and bile duct [28]. Furthermore, as described above, Kawa-
kubo et al. examined the risk factors of pancreatitis after
SEMS placement using multivariate analysis and identified
the stent with a high axial force as a risk factor [16]. There-
fore, an ideal stent for the prevention of adverse events
including pancreatitis associated with SEMS placement for
distal malignant biliary strictures may be a stent with low
axial force. It would be desirable to evaluate whether EST is
needed for the prevention of pancreatitis when using the
stent with a high axial force in the future.

In our present study, a difference in the incidence of other
AEs, including bleeding, perforation, stent migration, and
cholecystitis, between the EST and non-EST groups was not
observed. Bleeding or perforation was not observed in either
group. Artifon et al. [18] reported that bleeding or perfora-
tion was not observed and the rate of migration was low in
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Figure 2: Comparison of mean serum amylase levels between the
EST and non-EST groups. ∗Not significant.

Table 4: Comparison of adverse events between the EST and
non-EST groups.

EST group
(n = 32)

Non-EST group
(n = 36) P value

Adverse events (n (%)) 5 (15.6) 5 (13.9) 0.888

Pancreatitis 1 (3.1) 0 (0) 0.953

Cholecystitis 2 (6.3) 3 (8.3) 0.891

Migration 2 (6.3) 2 (5.6) 0.693

Bleeding 0 (0) 0 (0) —

Perforation 0 (0) 0 (0) —

EST: endoscopic sphincterotomy
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2.7% (1/37) of the non-EST group in an RCT comparing
AEs in the presence and absence of EST before PCSEMS
placement. However, in the EST group, rates were high for
bleeding at 13.5% (5/37), perforation at 10.8% (4/37), and
migration at 16.3% (6/37). On the other hand, in a similar
RCT comparing AEs in the presence and absence of EST
before PCSEMS placement by Hayashi et al. [19], the
incidence of bleeding and perforation was 0% (0/100) and
1% (1/100), respectively, for the non-EST group, and 1%
(1/100) and 0% (0/100), respectively, for the EST group,
showing extremely low incidences in both groups. The rea-
sons for the differences may be ascribed to variations in the
incision length of each EST in a setting of high-frequency
devices. Whereas the setting of a high-frequency device was
in the form of a blended current in our study and that by
Hayashi et al. [19], a pure cut current was used in the inves-
tigation by Artifon et al. [18]. If EST is performed using a
blended current with a small or medium length incision,
the risk of bleeding and perforation may be lower. As for
stent migration, Nakai et al. [26] showed that EST is not a
risk factor; however, CSEMS with a low radial force, chemo-
therapy, and duodenal invasion are risk factors. EST may be
performed in order to allow the easier insertion of instru-
ments when performing a biliary biopsy or brushing cytology
before CSEMS placement; performing EST, as necessary, is
considered acceptable.

The following limitations were included in our present
study. This was a retrospective study in a single institution.
The decision to perform EST was made by the attending
endoscopist in each case. Various types of FCSEMS were
used, and drugs used for all patients for the prevention of
pancreatitis were nonuniform and varied. Although there
was significant difference in the stent length between the
EST group and the non-EST group, it was impossible to iden-
tify the reason because of the property of the retrospective
study. Additionally, our present results need to be verified
by a multicenter RCT in the future. Further validation is also
required for the necessity of EST before FCSEMS in cases
without MPD dilatation or in those with diseases other than
pancreatic cancer.

In summary, our present results suggested that the neces-
sity of EST to prevent pancreatitis before FCSEMS placement
in patients having a distal malignant biliary stricture due to

pancreatic head tumor was deemed low. Our study also dem-
onstrated that the rate of AEs, including bleeding, perfora-
tion, and migration, was not significantly increased by the
addition of EST. Therefore, performing EST, when thought
necessary, may be acceptable.

Data Availability

The data used to support the findings of this study are avail-
able from the corresponding author upon request.
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