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Abstract

Background: Bleeding is a serious and frequent adverse event that occurs during and

after endoscopic papillectomy (EP). Previous studies have highlighted the effectiveness of
preventive clipping closure of the resection site in preventing post-EP bleeding. However, the
optimal length of closure remained unclear.

Objectives: We aimed to clarify the optimal clipping length at the post-EP resection site to
prevent delayed bleeding.

Design: This study was a multicenter retrospective cohort study.

Methods: We retrospectively analyzed patients who were consecutively admitted to nine
high-volume centers for EP between November 2003 and October 2023. The primary outcome
was the frequency of delayed bleeding based on the closure length. The optimal closure
length rate of the resected site to prevent delayed bleeding was determined using a receiver
operating characteristic curve. Secondary outcomes were the incidence, treatment outcomes,
and risk factors for post-EP delayed bleeding.

Results: A total of 130 patients who underwent EP were analyzed. Delayed bleeding was
observed in 22 (17%) patients, occurring more frequently in cases without clipping closure
than in those with clipping closure (28% (13/47) vs 11% (9/83); p=0.014). Among 83 patients
who underwent clipping closure, delayed bleeding occurred more frequently with a closure
length rate <65% than in those with a closure rate =65% (25% (5/20) vs 6% (4/63); p=0.019).
Multivariate analysis showed that a closure rate <65% was the risk factor for delayed bleeding
(odds ratio, 6.3; 95% confidence interval, 1.2-33; p=0.030) in cases with clipping.

Conclusion: Clipping closure was effective in preventing delayed bleeding, and closure length
rate =65% of the resected site significantly reduced post-EP delayed bleeding.
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Graphical abstract

Clipping closure length is a crucial factor for delayed bleeding

after endoscopic papillectomy (EP)
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lipping closure was effective for preventing delayed bleeding, and clipping closure

length > 65% of the resected site significantly reduced post-EP delayed bleeding.
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Introduction

Endoscopic papillectomy (EP) is widely used as
an endoscopic treatment for ampullary tumors,
mainly adenomas of the duodenal papilla.
Compared to surgery, EP is a less invasive treat-
ment!?; however, the occurrence of complica-
tions, such as bleeding, pancreatitis, and
perforation, is a significant concern.?*

Among complications arising post-EP, bleeding
is a serious and the most frequent adverse event,
with an incidence of approximately 20%.>
Although intraoperative bleeding can be immedi-
ately detected and treated using several endo-
scopic hemostatic treatments, delayed bleeding is
more difficult to manage and can be life-threaten-
ing. Several prophylactic techniques for delayed
bleeding have been reported, including endo-
scopic clipping closure, epinephrine injection,
hemostatic spray, and argon plasma coagulation
(APC).51© Among these, the clipping closure of
ulcers caused by EP significantly reduces the inci-
dence of delayed bleeding.%7 Ideally, clipping as
much as possible at the resection site would help

prevent bleeding. However, there exists a risk of
pancreatic or bile duct obstruction associated
with clipping.

At present, the optimal length to be clipped at
post-EP resection sites remains unclear. In fact,
the clipping procedure was performed with vary-
ing degrees of closure, depending on the discre-
tion of each facility. In this study, to clarify the
optimal clipping length at the post-EP resection
site to prevent delayed bleeding, we conducted a
multicenter retrospective study by enrolling
patients who underwent EP and analyzing bleed-
ing events for the association between clipping
length and delayed bleeding.

Methods

Patients

We retrospectively analyzed patients who were
consecutively admitted to nine high-volume cent-
ers for EP between November 2003 and October
2023. The inclusion criteria were as follows: (1)
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patients who had biopsy-proven and morphologi-
cally benign-looking ampullary adenoma and (2)
patients who had tumors suspected as carcinomas
in situ without tolerance for surgery. The exclu-
sion criteria were as follows: (1) patients under
20years of age, (2) patients with endoscopically
unresectable ampullary tumors, (3) patients with
tumors with evidence of extension into the pan-
creatic or bile duct, and (4) patients with tumors
of the minor papilla. During the study period,
130 patients who underwent EP met the inclu-
sion criteria. Patient data were collected from the
electronic medical records. All patients provided
written informed consent for treatment. This
study was conducted in accordance with the
Declaration of Helsinki and was approved by the
Institutional Review Board of our hospital
(Approval Number: 2309-028). The reporting of
this study confirms the Strengthening the
Reporting of Observational Studies in
Epidemiology (STROBE) statement.!!

EP procedure

Experienced endoscopists performed all the EP
procedures using side-viewing endoscopes. All
lesions were resected with a high-frequency elec-
trosurgical generator (ICC200, VIO300D; Erbe
Elektromedizin GmbH, Tubingen, Germany). A
blended current from VIO300D (Endocut-I
mode, effect 1, duration 4, interval 1) or from
ICC200 (Endocut-mode, effect 3) (Output limit
120W), forced coagulation (Output limit 40 W)
were used to transect the lesion. EP was con-
ducted using an oval snare (2033 mm in diame-
ter, Captivator; Boston Scientific Co., Natick,
MA, USA). In procedures where preventive clip-
ping closure was performed, conventional clips
(Quick clip pro, EZ clip, HX-610; Olympus Co.,
Tokyo, Japan; Resolution™; Boston Scientific
Co.; Zeo Clip; Zeon Medical Co., Tokyo, Japan)
or novel clip devices, namely SureClips (Micro-
Tech Co. Ltd, Nanjing, China), which improves
rotation and reopening performance, were placed
in the area extending from the lower side of the
pancreatic orifice to the anal verge of the post-EP
ulcer. After clipping closure, biliary and pancre-
atic stents were inserted to reduce the risk of post-
procedural cholangitis and pancreatitis. Clipping
closure was applied at a site slightly distal to the
pancreatic orifice to avoid blocking it. After plac-
ing both a biliary and a pancreatic stent, addi-
tional clipping closure was applied proximally if
possible. Hemostasis with APC,

hemostatic forceps, clipping, or an injection of
diluted epinephrine solution was performed in
cases where bleeding occurred during the proce-
dure. When performing APC, we limited the
ablation to a short duration at a low output (30—
40W) to avoid perforation. Prophylactic hemo-
stasis was not achieved in any patient. Antiplatelet
and anticoagulant drugs were either withdrawn
or replaced with unfractionated heparin during
the EP from 2003 to 2012. From 2012 onward,
these agents were administered during EP in
accordance with the Japan Gastroenterological
Endoscopy Society guidelines; namely, in
patients who were at an increased risk of throm-
boembolism as a result of withdrawing
antithrombotic therapy; in this study, antiplate-
let agents were not withdrawn, and anticoagu-
lants were replaced by heparin.!? Withdrawn
agents and heparin were generally resumed 24h
after the procedure.

Definitions

The primary outcome of this study was the fre-
quency of delayed bleeding based on the closure
length. Two experienced endoscopists, who were
blinded to the clinical information of the patients,
measured the closure length rate by retrospec-
tively reviewing the endoscopic images, and the
mean rate was used as the closure length rate.
The closure length rate was computed as a per-
centage of the actual area clipped within the avail-
able area for clipping at the resected site, extending
from the lower side of the pancreatic orifice to the
anal verge of the post-EP ulcer (Figure 1). The
measurement within the above area was per-
formed using the measurement software Image]
(Fiji; National Institutes of Health, Bethesda,
MD, USA). The optimal closure length rate to
prevent delayed bleeding was determined using
receiver operating characteristic (ROC) curve
analysis.

The secondary outcomes of this study were the
incidence, treatment outcomes, and risk factors
for delayed bleeding. Post-EP bleeding was clas-
sified as intraoperative bleeding or delayed bleed-
ing based on the timing. Intraoperative bleeding
was defined as bleeding that occurred during the
endoscopic procedure and required hemostasis.
Delayed bleeding was defined as bleeding that
required hemostatic treatment after the comple-
tion of the endoscopic procedure. Endoscopic
surveillance for delayed bleeding was conducted
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Before clipping

Post-EP ulcer

‘ Bile duct orifice

‘ Pancreatic duct orifice

10
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+ Effective clipping area
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closure length rate: 80%

(©)

After clipping

(b)

After clipping

Preventive clipping Preventive clipping

closure length rate: 30%

Figure 1. The definition of preventive closure length rate. (a) The area from the lower side of the pancreatic
orifice to the anal verge of the post-EP ulcer was regarded as the area available for clip placement (red

arrow). The length of this area was defined as 10. (b] The closure length rate was computed as the percentage
of the actual clipping closure area (blue arrow) within the area available for clipping closure. This schema
demonstrates a closure length rate of 80% (the length of the blue arrow was measured as 8). (c) This schema
demonstrates a closure length rate of 30% (the length of the blue arrow was measured as 3). Photos below the
schema are representative endoscopic images corresponding to each schema.

EP, endoscopic papillectomy.

when apparent bleeding symptoms, such as
melena or hematemesis, or a decrease of at least
2.0g/dL in the hemoglobin concentration, were
present. Qozing during the scheduled endoscopy
before hospital discharge was not considered
delayed bleeding.

The absence of evident bleeding a few minutes
after the hemostasis procedure was regarded as
successful. Severity grades of bleeding were
assessed in accordance with the lexicon and sever-
ity grading system of the American Society for
Gastrointestinal Endoscopy.!3

To identify the factors associated with delayed
bleeding that have been highlighted in previous
studies are considered clinically significant, the
following variables were considered: age, sex,
underlying disease, anti-gastric ulcer drug use,
antiplatelet and anticoagulant use, heparin
replacement, procedure time, neoplastic tumor,

lesion diameter, piecemeal resection, electrosur-
gical generator, intraoperative bleeding, biliary
stent placement, pancreatic stent placement, pre-
ventive clipping closure, clip type, post-EP pan-
creatitis, and post-EP cholangitis.

Statistical analyses

Categorical variables were reported as percent-
ages and continuous variables were reported as
medians and interquartile ranges (IQR).
Wilcoxon’s rank-sum test and the Kruskal-Wallis
test were used to compare continuous data.
Fisher’s exact test was used to compare categori-
cal data. Continuous variables were divided into
two groups using a cutoff value defined by the
ROC curve for univariate and multivariate analy-
ses. To determine the appropriate closure length
rate using the ROC curve, the true-positive rate
was defined as the proportion of cases with a clo-
sure length rate under the cutoff rate in delayed
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bleeding cases, and the true-negative rate was
defined as the proportion of cases with a closure
length rate over the cutoff rate in cases without
delayed bleeding. Delayed bleeding risk factors
were analyzed in the following two steps. First,
univariate logistic regression identified potential
risk factors among intervenable factors during the
procedure. When the odds ratio (OR) could not
be calculated due to quasi-complete separation, it
was calculated using penalized maximum likeli-
hood logistic regression.!* Then, multivariate
logistic regression was conducted to adjust for
confounding effects, with candidate confounders
selected according to the modified disjunctive
cause criterion.!> According to this criterion, all
variables except gender, age, and those with miss-
ing data were included as candidate confounders.
The factors actually analyzed were listed below
each table. The ORs and their 95% confidence
interval (CI) were calculated. Differences with
p values <0.05 were considered statistically sig-
nificant. Analyses were performed using the JMP
Prol7 software for Mac (SAS Institute Inc., Cary,
NC, USA) and Stata 18/MP (Stata Crop, College
Station, TX, USA).

Results

Patient characteristics

In total, 130 patients who underwent EP for amp-
ullary lesions were included in this study. The
clinical characteristics of the patients are summa-
rized in Table 1. The median age of the partici-
pants was 66 (IQR: 57-74); 63% of the patients
were men. The median lesion diameter was
15mm (IQR: 12-20). The final diagnoses were
adenoma in 105 (81%), adenocarcinoma in 9
(6.9%), neuroendocrine neoplasm (grade 1) in 2
(1.5%), non-neoplastic lesion in 13 (10%), and
loss of specimen in 1 (0.77%) patient. Underlying
diseases were present in 52 (40%) patients,
including hypertension in 37 (28%), diabetes
mellitus in 20 (15%), cardiac disease in 14 (11%),
familial adenomatous polyposis in 14 (11%), liver
cirrhosis in 3 (2.3%), hemodialysis in 3 (2.3%),
and cerebrovascular disease in 2 (1.5%) patients.
Overall, 15 (12%) patients used antiplatelets or
anticoagulants.

Procedural details and adverse events
Procedural details and adverse events are pre-
sented in Table 2. The median procedure time

Table 1. Clinical characteristics of the patients.

Number of patients

Median age, years (IQR)

Sex, male, n (%)

Median lesion diameter, mm (IQR)

Final diagnosis, n (%)
Adenoma
Adenocarcinoma
Neuroendocrine neoplasm
Non-neoplastic lesion
Loss of specimen

Underlying disease, n (%)?
Hypertension
Diabetes mellitus
Cardiac disease
FAP
Liver cirrhosis
Hemodialysis
Cerebrovascular disease

Antiplatelets use, n (%)

Anticoagulants use, n (%)

130

66 (57-74)
82 (63)

15 (12-20)

105 (81)
9 (6.9
2(1.5)
13 (10)
1(0.77)

37 (28)
20 (15)
14 (11)
14 (11)
3(2.3)
3(2.3)
2(1.5)

11(8.5)
7 (5.4)

aThere are some overlaps between the groups.

FAP, familial adenomatous polyposis; IQR, interquartile range.

was 40 min (IQR: 28-55). En bloc resection was
performed in 115 (88%) patients. A biliary stent
and a pancreatic stent were placed in 119 (92%)
and 119 (92%) patients, respectively, and 111
patients (85%) had both biliary and pancreatic
stents successfully placed.

Preventive clipping closure was performed in 83
(64%) patients, with a median clipping closure
rate of 71% (IQR: 65-79). The median number
of clips used in cases with clipping closure was 3
(IQR: 2—4). A total of 48 (37%) patients reported
EP-related adverse events. The median hospital
stay was 11days (IQR: 9-13).
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Table 2. Details of the procedures and adverse events.

Median procedure time, min (IQR)

En bloc resection, n (%)

Biliary stent placement, n (%)

Pancreatic stent placement, n (%)

Preventive clipping closure, n (%)
Median clipping closure rate, % (IQR)

Median number of clips used in cases with clipping
closure, n (%)

Adverse events, n (%)2

Bleeding

Intraoperative bleeding

Delayed bleeding

Severity: mild/moderate/severe
Post-EP pancreatitis

Severity: mild/moderate/severe
Perforation

Severity: mild/moderate/severe
Cholangitis

Severity: mild/moderate/severe

Hospital stay, days (IQR)

40 (28-55)
115 (88)
119 (92)
119 (92)
83 (64)

71 (65-79)
3 (2-4)

37 (28)
23 (18)
22 (17)
0/20/2
13 (10)
9/4/0

3(2.3)
2/1/0

2(1.5)

2/0/0
11 (9-13)

aThere are some overlaps between the groups.
EP, endoscopic papillectomy; IQR, interquartile range.

An overview of post-EP bleeding is shown in
Figure 2. Post-EP bleeding was observed in 37
(28%) patients; 23 patients exhibited intraopera-
tive bleeding and 22 patients displayed delayed
bleeding. Patients with intraoperative bleeding
were successfully treated with endoscopic hemo-
stasis, although eight patients still developed
delayed bleeding. Details of the delayed bleeding
andits managementare presented in Supplemental
Table 1. The median period of emergent delayed
bleeding was 2.5days (IQR: 1.8-4.5;
Supplemental Figure 1). The symptoms of
delayed bleeding were melena or hematemesis in
20 (91%), hypotension in 3 (14%), tachycardia in
2 (9.1%), and acute cholangitis in 1 (4.5%)
patient. The bleeding sites were the frenulum and

ampulla in 14 (64%) and 8 (36%) patients,
respectively. The patients with delayed bleeding
could have also been managed with endoscopic
treatment; however, two to four transfusion units
were required in two (9.1%) patients. Seven
(35%) patients experienced recurrent bleeding
and underwent endoscopic treatments again.
Ultimately, all patients achieved endoscopic
hemostasis without bleeding.

Among the non-bleeding adverse events, post-EP
pancreatitis occurred in 13 (10%) patients, perfo-
ration in 3 (2.3%), and cholangitis in 2 (1.5%)
patients. The patients diagnosed with post-EP
pancreatitis were treated with fluid replacement
therapy and pancreatic enzyme inhibitors. All
perforations were minor, and treatment consisted
of fluid replacement and the administration of
antibiotics. Although one patient with cholangitis
following stent occlusion, induced by blood clot
formation, underwent hemostasis and stent
exchange, the other patients were treated con-
servatively with fluid replacement and/or antibi-
otics. None of the patients required surgery or
were admitted to the intensive care unit.

Association between clipping closure length

and delayed bleeding

Among the 130 cases, preventive clipping closure
was performed in 83 (64%) patients. With regard
to the presence or absence of a preventive clip-
ping closure, delayed bleeding occurred more fre-
quently in cases without preventive clipping
closure (28% (13/47) without vs 11% (9/83) with
preventive clipping closure; p=0.014). Univariate
analysis showed that no clipping closure (OR,
3.1 95% CI, 1.2-8.1; p=0.014) and intraopera-
tive bleeding (OR, 3.6;95% CI, 1.3-10; p=0.012)
were risk factors for delayed bleeding in all cases
(Table 3). And multivariate analysis with a selec-
tion of confounding factors according to the mod-
ified disjunctive cause criterion identified no
clipping closure as a risk factor (OR, 4.1; 95% CI,
1.3-12; p=0.013). Variance inflation factors
(VIFs) for the explanatory variables, calculated
using linear regression analysis, ranged from 1.09
to 1.33, indicating that multicollinearity was not a
concern. Among the 83 cases with preventive
clipping closure, the median value of closure
length rate was 71% (IQR: 65-79). The appro-
priate cutoff rate of closure length was determined
to be 65% by the ROC curve (Figure 3). The
ROC area under the curve was 0.75. Delayed
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Figure 2. Overview of the bleeding events after EP.

Among the 130 patients analyzed, 37 experienced post-EP bleeding. Overall, 23 patients experienced intraoperative
bleeding, and 22 patients presented with delayed bleeding. A total of eight patients with intraoperative bleeding experienced
delayed bleeding. Delayed bleeding could be managed endoscopically. However, seven patients experienced recurrent
bleeding and underwent endoscopic treatment again. Finally, all patients achieved endoscopic hemostasis without surgery
or angiographic embolization.

EP, endoscopic papillectomy.

Table 3. Univariate and multivariate analyses of the predictive factors for delayed bleeding.

Delayed No delayed Univariate analysis? Multivariate analysis®?
bleeding bleeding
(n=22) (n=108) OR 95% CI pValue OR 95% Cl  p Value
Non-intervenable factors during the procedure
Age, n (%) 0.44
=75years 4(13) 28 (88) 1
<75years 18 (18) 80 (82) 1.6 0.49-5.1
Sex, n (%) 0.59
Male 15 (18) 67 (82) 1
Female 7 (15) 41(85) 0.76 0.29-2.0
Underlying disease, n (%) 0.99
Yes 13(17) 64 (83) 1
No 9 (17) 44 (83) 1.0 0.40-2.6
Anti-gastric ulcer drug use, n (%) 0.88
Yes 9 (16) 46 (84) 1
No 13(17) 62 (83) 1.1 0.42-2.7
Antiplatelets and anticoagulant use, n (%) 0.26
Yes 1(7) 14 (93) 1
No 21(18) 94 (82) 3.1 0.39-25
Heparin replacement, n (%) 0.43
Yes 0 (0) 3(100) 1
(Continued)]
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Table 3. (Continued)

Delayed No delayed Univariate analysis? Multivariate analysis?
bleeding bleeding
(n=22) (n=108) OR 95% CI pValue OR 95% Cl  p Value
No 22(17) 105 (83) 1.5 0.070-30
Procedure time, n (%) 0.25
=64min 2(9) 21 (91) 1
<b4min 20 (19) 87 (81) 2.4 0.52-11
Neoplastic tumor, n (%) 0.22
Yes 18 (16) 98 (84) 1
No 4 (29) 10 (71) 2.2 0.61-7.7
Lesion diameter, n (%) 0.39
=16mm 7(13) 45 (87) 1
<16mm 15 (19) 63(81) 1.5 0.58-4.1
Piecemeal resection, n (%) 0.69
Yes 2(13) 13 (87) 1
No 20 (17) 95 (83) 1.4 0.29-6.5
Intraoperative bleeding, n (%) 0.012
Yes 8 (35) 15 (65) 1
No 14 (13) 93 (87) 0.28 0.10-0.78
Intervenable factors during the procedure
High-frequency electrosurgical generator, n (%) 0.52
VI0300D 11(15) 62 (85) 1
ICC200 11(19) 46 (81) 1.3 0.54-3.4
Biliary stent placement, n (%) 0.47
Yes 21(18) 98 (82) 1
No 1109 10 (91) 0.47 0.057-3.8
Pancreatic stent placement, n (%) 0.91
Yes 20(17) 99 (83) 1
No 2(18) 9 (82) 1.1 0.22-5.5
With preventive clipping closure, n (%) 0.014 0.013
Yes 9 (11) 74 (89) 1 1
No 13 (28) 34(72) 3.1 1.2-8.1 4.1 1.3-12

aThe p-value was calculated using Fisher’s exact test.

bThe multivariate analysis for preventive clipping closure included the following variables as potential confounders: underlying disease, anti-
gastric ulcer drug use, antiplatelets and anticoagulant use, procedure time, neoplastic tumor, lesion diameter, piecemeal resection, intraoperative
bleeding, high-frequency electrosurgical generator, biliary stent placement, and pancreatic stent placement.

Cl, confidence intervals; NA, not available; OR, odds ratio.
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Figure 3. Determining the optimal closure length rate after EP by ROC curve.

To determine the optimal closure length rate for preventing delayed bleeding after EP, the ROC curve was utilized. In this
analysis, the true-positive rate (sensitivity) was defined as the proportion of cases with a closure length rate under the cutoff
rate in delayed bleeding cases, and the true-false rate (specificity] was defined as the proportion of cases with a closure
length rate over the cutoff rate in cases without delayed bleeding. The most appropriate closure length rate was calculated
by the Youden index (the yellow line indicates the 45° lines intersecting the ROC curve) and the rate was determined as 65%.
When applying the cutoff rate determined, the true-positive rate is 78% and the true-false rate is 68%. The ROC AUC was

0.75.

AUC, area under the curve; EP, endoscopic papillectomy; ROC, receiver operating characteristic.

bleeding occurred more frequently in cases with a
closure length rate <65% compared with those
having a closure length rate =65% (25% (5/20)
vs 6% (4/63), p=0.019). In the cases with pre-
ventive clipping closure, multivariate analyses
with a selection of confounding factors according
to the modified disjunctive cause criterion identi-
fied a closure length rate <65% as the risk factor
for delayed bleeding (OR, 6.3; 95% CI, 1.2-33;
p»=0.030; Table 4). VIFs for the explanatory vari-
ables, calculated using linear regression analysis,
ranged from 1.04 to 1.30, indicating that multi-
collinearity was not a concern.

Discussion

To the best of our knowledge, this is the first
study to investigate whether clipping closure
length is correlated with post-EP delayed bleed-
ing. Delayed bleeding occurred more frequently

in patients with a closure length rate <65% than
in those with a closure length rate =65% (25%
(5/20) vs 6% (4/63), p=0.019). In addition, a
closure length rate of <65% was the sole risk fac-
tor for delayed bleeding (OR, 4.7; 95% CI, 1.1-
21; p=0.039) in the multivariate analyses. These
results clarify the extent of clipping needed to
prevent delayed bleeding and are beneficial in
clinical practice.

While many trials have tried to prevent post-EP
delayed bleeding using various endoscopic tech-
niques, such as clipping closure, epinephrine
injection, hemostatic spray, and APC,% 10 a previ-
ous study reported that post-EP clipping closure
was an effective and safe method for preventing
delayed bleeding without increasing the risk of
post-EP pancreatitis or cholangitis.® The study
reasoned that preventive closure of the frenulum
would be effective due to its rich blood supply.
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Table 4. Univariate and multivariate analyses of the predictive factors for delayed bleeding in cases with preventive clipping closure.

Delayed No delayed Univariate analysis? Multivariate analysis®
bleeding bleeding
(n=9) (n=74) OR 95% CI p Value OR 95% CI p Value
Non-intervenable factors during the procedure
Age, n (%) 0.27
=75years 1(5) 21 (99) 1
<75years 8(13) 53 (87) 3.2 0.37-27
Sex, n (%) 0.40
Male 7(13) 47 (87) 1
Female 21(7) 27(93) 0.50 0.096-2.6
Underlying disease, n (%) 0.27
Yes 4(8) 47(92) 1
No 5 (15) 27 (85) 2.2 0.54-8.8
Anti-gastric ulcer drug use, n (%) 0.48
Yes 21(7) 25 (93) 1
No 7(13) 49 (87) 1.8 0.35-9.2
Antiplatelets and anticoagulant 0.84
use, n (%)
Yes 1(9) 10 (91) 1
No 8(11) 64 (89) 1.3 0.14-11
Heparin replacement, n (%) 0.73
Yes 0 (0) 1(100) 1
No 9 (11) 73 (89) 0.39 0.010-10
Procedure time, n (%) 0.15
=64min 0(0) 14 (100) 1
<64min 9(13) 60 (87) 4.5 0.25-83
Neoplastic tumor, n (%) 0.24
Yes 71(9) 67 (91) 1
No 2 (22) 7(78) 2.7 0.47-16
Lesion diameter, n (%) 0.47
=16mm 3(8) 34(92) 1
<16mm 6(13) 40 (87) 1.7 0.40-7.3
Piecemeal resection, n (%) 0.21
Yes 0(0) 11 (100) 1
(Continued)]
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Table 4. (Continued)

Delayed No delayed Univariate analysis? Multivariate analysis®
bleeding bleeding
(n=9) (n=74) OR 95% CI p Value OR 95% CI p Value
No 9 (13) 63 (88) 3.4 0.19-63
Intraoperative bleeding, n (%) 0.21
Yes 3(20) 12 (80) 1
No 61(9) 62(91) 0.39 0.085-1.8
Intervenable factors during the procedure
High-frequency electrosurgical 0.89
generator, n (%)
VI0300D 6(11) 51(89) 1
ICC200 3(12) 23 (88) 1.1 0.25-4.8
Biliary stent placement, n (%) 0.20
Yes 8(10) 72 (90) 1 0.37-56
No 1(33) 2(67) 4.5
Pancreatic stent placement, n (%) 0.42
Yes 9(12) 69 (88) 1
No 0(0) 5(100) 1.5 0.070-29
Preventive clipping closure rate 0.019 0.030
of frenulum, n (%)
=65% 4.(6) 59 (94) 1 1
<65% 5 (25) 15 (75) 4.9 1.2-21 6.3 1.2-33
SureClip use 0.43
Yes 5(14) 31(86) 1
No 4(9) 43(91) 0.57 0.14-2.3

aThe p-value was calculated using Fisher’s exact test.

bThe multivariate analysis for preventive clipping closure rate included the following variables as potential confounders: underlying disease,
anti-gastric ulcer drug use, antiplatelets and anticoagulant use, neoplastic tumor, lesion diameter, intraoperative bleeding, high-frequency
electrosurgical generator, biliary stent placement, and SureClip use.

Cl, confidence intervals; NA, not available; OR, odds ratio.

Indeed, the predominant delayed bleeding site in
this study was the frenulum in 14 (64%) patients.
In addition, clipping closure directly sutures the
post-EP ulcer and prevents exposure to bile and
pancreatic juice. Therefore, clipping closure is a
good option for preventing post-EP delayed
bleeding. Among the three cases of perforation,
one case was a delayed perforation that occurred

in a patient without the application of clipping
closure. Perforation is a rare complication, and
the efficacy of clips for preventing delayed perfo-
ration remains unclear.

Although previous studies have indicated the
effectiveness of preventive clipping closure for
post-EP delayed bleeding, the optimal degree of
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closure remains unclear. Although clipping may
be ideal for preventing bleeding, it may also be a
risk factor for pancreatic or bile duct obstruction.
Therefore, clinicians should appropriately use
clipping sutures such that they do not block the
pancreatic orifice after placing the pancreatic
stent to prevent pancreatitis. In clinical practice,
achieving complete clipping closure is sometimes
challenging because stents interfere or the resec-
tion surface is too large to be adequately closed
with clips. However, the results of this study sug-
gest that a closure length rate of at least 65% is
necessary to prevent post-EP delayed bleeding,
providing valuable guidance for the clinicians
performing EP procedures.

While previous studies focusing on the risk fac-
tors of post-EP bleeding are limited, a few studies
have listed these risk factors, including the use of
anticoagulants, large-sized ampullary tumors,
hemorrhage during EP, and non-endoscopic clip-
ping closure.!%-18 Qur study revealed the lack of
preventive clipping closure and the presence of
intraoperative bleeding as significant risk factors
for delayed bleeding. After intraoperative bleed-
ing, 35% of cases also developed delayed bleeding
(OR, 4.0; 95% CI, 1.3-12; p=0.015), while all
intraoperative bleeding was controlled by imme-
diate endoscopic hemostasis in our study.
Previous reports have suggested that the prema-
ture shedding of blood scabs during intraopera-
tive bleeding may be related to delayed bleeding.!!
In addition, thermal coagulation of endoscopic
hemostasis during intraoperative bleeding may
also cause further ulcer formation. Clinicians
should pay particular attention to patients with
intraoperative bleeding on post-EP days to reduce
that risk or, at least, to be able to manage it in a
safe setting, such as an extended fasting period or
systematic prolonged hospitalization.

Regarding antithrombotic agents, previous stud-
ies have reported differing results. One study
demonstrated that patients administered antico-
agulant agents had a significantly increased risk of
delayed bleeding.!” Conversely, another study did
not observe any association between the use of
antithrombotic agents and the incidence of post-
EP adverse events.!® In our study, the use of
antithrombotic agents and heparin replacement
showed no significant differences in delayed
bleeding, even when restricted to patients using
anticoagulants. Further studies with larger sam-
ple sizes are warranted to examine the association

between antithrombotic agents
bleeding.

and delayed

This study had some limitations. First, although
this was a multicenter retrospective study, the
number of patients with delayed bleeding was
small. Second, some treatment choices for
hemostasis of intraoperative bleeding were not
standardized but were chosen on a case-by-case
basis. There is a possibility of postoperative
bleeding induced by hemostasis for intraopera-
tive bleeding, and the influence of delayed bleed-
ing may vary depending on the hemostasis
method used. Third, the study included patients
who had been treated for more than two dec-
ades. Some techniques have changed, new
knowledge has been introduced, and new endo-
scopic devices have been introduced during the
study period. We compared the improved clips
(SureClip) with the conventional clips, but no
differences were observed in the preventive
hemostatic effects. In addition, the high-fre-
quency device has been upgraded from ICC to
VIO300, but no differences in bleeding rates
were noted. As for future study designs, efforts
to control these factors will be necessary, such as
limiting the study duration or including only
cases that utilize specific techniques and devices.
Fourth, the patients were included before and
after the release of the current guidelines regard-
ing the use of antithrombotic agents. Therefore,
the management of patients using antithrom-
botic agents varied depending on the study
period. In future studies, it is necessary to stand-
ardize the management and monitoring of
antithrombotic therapy according to the latest
clinical guidelines to more accurately assess the
impact of antithrombotic therapy on the risk of
delayed bleeding. Fifth, this was a multicenter
study, and it is possible that differences in the
technical level of endoscopists and postoperative
care between different hospitals may have influ-
enced the results. Although these are indirect
metrics, it would be necessary to investigate the
relationship between the results and factors such
as the annual number of EP procedures in each
hospital and hospital size.

Conclusion

Clipping closure is effective in preventing post-
EP delayed bleeding. Although achieving com-
plete clipping closure is sometimes challenging in
clinical practice; however, a closure length rate of
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at least 65% of the resected site is important to Koichiro Tsutsumi: Data curation; Investigation.

reduce post-EP delayed bleeding. Motoyuki Otsuka: Writing — review & editing.
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