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Endoscopic sphincterotomy (ES), which had been
developed by Kawai [1], Classen [2], and Soma et
al. [3], has been a very innovative and effective
endoscopic procedure to date. However, ES has
also inevitable post-procedural bleeding compli-
cations, the so-called “AchillesHills of ES.”Mirjalili
et al. [4] previously demonstrated the distribu-
tions of the arterial supply of the major duodenal
papilla and their relevance to ES according to their
pathologic analysis of 19 cadaver pancreaticoduo-
denal specimens.Most of the arterieswere related
to the antero-superior and postero-inferior quad-
rants of the major duodenal papilla, both at their
point of entry into the duodenal wall or bile/pan-
creatic ducts (microdissection) and in their distri-
bution 5mm from the tip of the papilla (histology)
[4].Moreover, the combined10 and11oʼclock seg-
ments of the papilla (as viewed endoscopically)
contained only 10% and 11% of all papillary arter-
ies onmicrodissection and histology, respectively,
with seven of 19 specimens having no arteries in
this region. Based on their results, they advocated
that arterial bleeding as a complication of ESmight
be reduced by incising the papilla in the 10–11
oʼclock region rather than in the currently recom-
mended 11–1 oʼclock position. However, the axis
of the real major papilla is often rotatable, mainly
counter-clockwise.
Furthermore, a special anatomic situation (e.g.,
periampullary diverticula) causes confusion about
the right axis of the major papilla. Thus, even if
endoscopists believe that the 12 oʼclock position
is at themajor papilla, this is not always true. These
factors may lead to a wrong direction towards the
papilla, causing post-ES bleeding. Thus far, large
prospective studies have in fact reported that the
incidence of active bleeding or ongoing oozing re-
quiring endoscopic hemostasis ranges from 0.76%
to 2.0% [5–7].
Several traditional techniques of endoscopic
hemostasis for post-ES bleeding exist, namely,
balloon tamponade, local injection of hypertonic

saline-epinephrine, and thermal therapies such
as argon plasma coagulation, bipolar coagulation,
and/or clipping [8]. However, there is no consen-
sus regarding the optimal endoscopic hemostatic
technique for post-ES bleeding. Monotherapy or
combination endotherapies produce very high
rates of success for hemostasis, particularly in
case of repeat therapies, but there are rare or
only a few cases in which a conventional hemo-
static technique is refractory. Traditionally, inter-
ventional radiology (arterial embolization) or
surgical hemostasis is necessary.
Shah et al. [9] and Itoi et al. [10] previously intro-
duced use of a fully covered self-expandable met-
al stent (FCSEMS) as a new hemostasis technique
for refractory post-ES bleeding. This technique
presents a new concept of hemostasis achieved
by mechanical compression using FCSEMS. In
fact, previous data showed a very high success
rate without any serious complications [9,10].
Most recently, Cochrane and Schlepp [11] con-
ducted a retrospective non-randomized con-
trolled comparative study between the FCSEMS
group (n=23) and the non-FCSEMS group (n=44)
in patients with post-ES bleeding after primary
endoscopic intervention failure particularly in pa-
tients with a high risk of post-ES bleeding. Inter-
estingly, although the FCSEMS treatment group
had a significantly lower bleeding rate at 72 hours
(0.66g/dL vs. 1.98g/dL; P<0.001), an increased
proportion of patients with a high risk of bleeding
(40%vs. 9%P=0.008), anda significantly increased
proportion of patients with moderate severity of
bleeding events (52% vs. 9% P=0.0002) were ob-
served comparedwith the non-FCSEMS treatment
group. The FCSEMS treatment group consisted of 9
patients with increased risk of bleeding but none
had delayed bleeding compared with the 4 pa-
tients in the non-FCSEMS group, all of whom had
increased risk of bleeding risk and developed de-
layed bleeding. Based on their results, they con-
cluded that FCSEMS canprovidehomeostasis after
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primary endoscopic intervention failure and reduce the need for
high-risk procedures.
Is FCSEMS placement suitable for all patients with refractory
post-ES bleeding? Previous reports in the literature did not pro-
vide a clear explanation on this point. We presume that it de-
pends upon the anatomic bleeding point. Post-ES bleeding is
well known to originate largely from the incision area of the ma-
jor papilla after ES (points A, B, and C in●" Fig.1) except for bleed-
ing from the duodenal mucosa far from the cut area although
rarely. All of these points appear suitable for FCSEMS placement.
In our experience to date, complete hemostasis has been
achieved at points B and C. As far as point A is concerned, how-
ever, re-bleeding was observed owing to incomplete compres-
sion. We infer that FCSEMS may be insufficient to compress the
bleeding point at the most oral side in case of a relatively large
ES incision, hence it may not be useful in this situation. In such
cases, an additional conventional hemostasis technique after
FCSEMS placement appears to be helpful.
Stent diameter and stent length are usually not controversial
aspects of stent usage. However, theoretically, from the viewpoint
of hemostasis using mechanical compression, FCSEMS with a
stronger radial force or a larger diameter (10mm) comparedwith
the original bile duct and expanded biliary orifice appears to be
suitable. In terms of stent length, a longer stent (≥6cm) should
be suitable to avoidmigration into the bile duct. In fact, several re-
ports have described a high ratio of stentmigration (14.2%; 3 in 21
patients) [9,10,12,13]. Regarding the type ofmetal stent, namely,
uncovered/partially covered/fully covered metal stent, although
the type of stent depends on the preference of endoscopists in
case of malignant diseases, FCSEMS is ideal in case of benign dis-
eases because stent removal after hemostasis is possible.
There is currently no solid evidence about when to use or remove
a FCSEMS placed for hemostasis. Our and previous reports sug-
gest that FCSEMS should be placed after the refractory or ongoing
bleeding using mono or combined endoscopic treatment. This

should be reasonable because conventional endoscopic hemosta-
sis techniques are more cost-effective than FCSEMS placement.
However, this method appears to be useful as a rescue technique
in case of massive bleeding or hemorrhage resulting from an un-
detected bleeding point. In terms of stent removal in particular,
we have no definite information regarding the duration of stent
placement in benign cases. Previous studies have described a
relatively short duration of 1 week to 4 weeks [9,10] although
Cochran and Schlepp described a longer duration of 88 days.
Care should be taken regarding procedure-related adverse
events. FCSEMS with a stronger radial force and a large diameter
may cause acute pancreatitis owing to the obstruction of the pan-
creatic duct orifice. We have encountered 3 cases in which acute
pancreatitis occurred by the same mechanism. In such cases, we
removed the FCSEMS the following day. Fortunately, hemostasis
was achieved in all cases. Based on our experience, stent removal
appears to be possible in just 1 day after FCSEMS placement.
In conclusion, the recently published CEASE Study by Cochrane
and Schlepp in 2016 shows the efficacy of FCSEMS placement as a
hemostatic modality for post-ES bleeding in high-risk patients.
Taken together, the indication of FCSEMS placement should be
carefully discussed taking into account information regarding the
location of the bleeding point and the patient’s risk of post-ES
bleeding. More extensive prospective studies and randomized
controlled trials are needed to confirm the safety, efficacy, and
long-term outcomes of FCSEMS placement for the treatment of
post-ES bleeding.
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Fig.1 Representative bleeding points after endoscopic sphincterotomy.
a Maximum upper oral side of cutting area. b Papillary wall of cutting area.
c Bile duct of cutting area.
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