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Background/Aims: Endoscopic papillectomy (EP) is increasingly used as an alternative to sur-
gery for managing benign ampullary neoplasms. However, post-EP resection margins are often
positive or indeterminate, and there is no consensus on the management of ampullary adenomas
with positive or indeterminate margins after EP. This study was designed to compare the long-
term outcomes between resected margin-negative (RMN) and resected margin-positive/indeter-
minate (RMPI) groups and to identify factors associated with clinical outcomes.

Methods: This retrospective analysis included patients with ampullary adenoma without evi-
dence of adenocarcinoma who underwent EP between 2004 and 2016. The RMN and RMPI
groups were compared for recurrence rates and recurrence-free duration during a mean follow-
up duration of 71.7+39.8 months. Factors related to clinical outcomes were identified using mul-
tivariate analysis.

Results: Of the 129 patients who underwent EP, 82 were in the RMN group and 47 were in the
RMPI group. The RMPI group exhibited a higher recurrence rate compared to the RMN group
(14.6% vs 34.0%, p=0.019). However, the recurrence-free duration was not significantly different
between the groups (34.7+32.6 months vs 36.2+27.4 months, p=0.900). Endoscopic treatment
successfully managed recurrence in both groups (75% vs 75%). Submucosal injection was a
significant risk factor for residual lesions (hazard ratio, 4.11; p=0.009) and recurrence (hazard
ratio, 2.57; p=0.021).

Conclusions: Although ampullary adenomas with positive or indeterminate margins after EP
showed a higher rate of recurrence at long-term follow-up, endoscopic treatment was effective
with favorable long-term outcomes. Submucosal injection prior to resection was associated with
increased risk of recurrence and residual lesions. (Gut Liver 2024;18:747-755)
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INTRODUCTION

Ampulla of Vater (AOV) tumors are relatively rare
diseases,' and among the tumors arising from the AOV,
ampullary adenomas are the most common type.’ Due to
their malignant potential, resection is recommended for
ampullary adenomas.’ In the past, surgical resection such
as pancreaticoduodenectomy and local surgical resec-
tion were the preferred treatment methods for ampullary
neoplasms. However, surgical treatment is associated with

high morbidity and mortality rates.”® In recent years, en-
doscopic papillectomy (EP) has emerged as an effective
and less invasive alternative treatment for ampullary ad-
enomas.”” Despite the clear advantages of EP over surgery,
such as less invasiveness, there are some limitations with
EP. Recurrence rates have been reported to be as high as
33%,'™"" and optimal papillectomy techniques and strate-
gies for managing recurrences need to be determined.

The resection margins of ampullary tumors after EP
are often positive or indeterminate due to the complex
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anatomy of the ampulla, making endoscopic resection dif-
ficult and leading to incomplete resection, local recurrence,
and interval cancer. Moreover, evaluating the margins of
resected ampullary adenoma specimens pathologically is
challenging due to the burning effect of EP."” Although
previous studies have demonstrated the feasibility of EP
for ampullary adenomas, they have been limited by short
follow-up durations of 6 months to 3 years.*"*'* Conse-
quently, the long-term outcomes of ampullary adenomas
according to resected margin status and proper manage-
ment of resected margin-positive or indeterminate cases
remain unclear. It is also controversial whether additional
surgery is necessary for all patients with adenoma display-
ing a positive or indeterminate margin. Lastly, there is no
consensus on the management of ampullary adenomas
with positive or indeterminate margins after EP. Therefore,
this study aimed to compare the long-term outcomes of
the resected margin-negative (RMN) group and resected
margin-positive/indeterminate (RMPI) group and identify
the risk factors of local recurrence and residual lesions.
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MATERIALS AND METHODS

1. Patients

Patients with ampullary adenoma who underwent EP at
Asan Medical Center (Seoul, South Korea) between March
2004 and March 2016 were retrospectively reviewed. The
inclusion criteria were patients who (1) had ampullary ad-
enoma diagnosed with adenoma in resected specimens, (2)
had macroscopic complete resection of the ampullary ad-
enoma, and (3) had follow-up data for more than 2 years.
Patients with other tumor types on the final pathologic
result or insufficient follow-up duration (<2 years) were ex-
cluded. The patients were categorized into the RMN group
and the RMPI group. The Institutional Review Board of
Asan Medical Center approved this study (IRB number:
2023-0028). The informed consent was waived.

2. EP procedure

All procedures were performed by gastroenterologists
(D.WS., TJ.S., and D.O.) experienced in endoscopic ret-
rograde cholangiopancreatography. Prophylactic antibiot-
ics were given to all patients, and conscious sedation was

Fig. 1. Endoscopic papillectomy: (A)
a negative resection margin, (B) a
positive resection margin, and (C) an
indeterminate resection margin.
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achieved with midazolam or propofol and meperidine.
The entire endoscopic procedure was performed using a
standard side-view duodenoscope (TJF-260V; Olympus,
Tokyo, Japan). Tumor resection was performed using a
polypectomy snare (Captivator snare; Boston Scientific,
Marlborough, MA, USA) and a blended current (Endocut-
Q mode, effect 3, duration 2, interval 5) from the electro-
surgical unit (VIO 300D; ERBE Elektromedizin GmbH,
Tiibingen, Germany). Patients with ampullary tumor were
first assessed by a duodenoscope with endoscopic biopsies
for histological confirmation of tumor. After exclusion of
AOV cancer, to examine its characteristics and resectabil-
ity, laboratory tests and computed tomography were also
undertaken. In case where significant intraductal extension
(>10 mm) was suspected, endoscopic ultrasound or mag-
netic resonance cholangiopancreatography was performed
to assess extent and depth of tumor. The techniques of EP
in our institution and endoscopic images of the resection
surface are shown in Fig. 1 and Supplementary Video 1.
The tumor was grasped from the oral to the anal side of the
major papilla. Submucosal injection using normal saline
mixed with epinephrine was performed at the discretion
of the endoscopist. Resection was performed in the en bloc
fashion when feasible. In cases where en bloc resection was
impossible due to large tumor size or snaring failure, piece-
meal resection and/or argon plasma coagulation (APC)
was performed. Prophylactic pancreatic or biliary stents
were inserted at the discretion of the attending endosco-
pist.

3. Histopathologic evaluation of resected specimens
One experienced pathologist (S.M.H.), who specializes

in pancreatobiliary pathology, re-examined the resected EP
specimens to analyze the following histologic features: tu-
mor size, growth pattern (tubular, villotubular, and villous),
degree of dysplasia, and resection margin status. The de-
gree of dysplasia was classified as low- or high-grade based
on structural complexity, nuclear stratification, and nuclear
atypia. High-grade dysplasia was classified when dysplastic
cells displayed an increased degree of structural complex-
ity, nuclear stratification, and nuclear atypia. The lateral
and deep resection margins of the pathological stump were
assessed and classified as positive, negative, or indetermi-
nate. Representative histologic images are depicted in Fig. 2.
A negative margin referred to cases in which no dysplastic
cells were present on any of the lateral or deep margins
(Fig. 2A); conversely, a positive margin referred to cases
in which any grade dysplastic cells were present on any of
the lateral or deep margins (Fig. 2B). Indeterminate resec-
tion margin referred to cases in which the involvement of
the margin could not be because the presence of dysplastic
cells could not be evaluated, such as with nuclear elonga-
tion caused by electric coagulation artifact (Fig. 2C).

4. Follow-up

All patients who underwent EP underwent follow-up
endoscopy at 1 month, 3 months, 6 months, and subse-
quently every 6 months or yearly for at least 5 years. The
follow-up examinations included blood tests, duodenos-
copy with surveillance biopsy, and computed tomography
scan. Computed tomography scans were performed at 3, 6,
and 12 months after EP and repeated annually thereafter.
In cases where residual or recurrent tumors were identified
during follow-up duodenoscopy, endoscopic biopsies were

Fig. 2. Representative histologic images of tubular adenomas with resection marginal status of endoscopic papillectomy specimens (hematoxylin
and eosin stain, x10). Tubular adenoma with (A) a negative margin. Dysplastic cells (black arrows) are on the duodenal mucosal surface. Blue
inset: medium-power magnification (x40) of the deep resection margin (black ink). No dysplastic cells were present on the margin. Tubular ad-
enoma with (B) a positive margin. Dysplastic cells (black arrows) were continuously present on the duodenal mucosal surface, intra-ampulla, and
deep resection margin (black ink]. Blue inset: medium-power magnification (x40) of the deep resection margin (black ink). Tubular adenoma with
(C) an indeterminate resection margin. Dysplastic cells (black arrows) were discontinuously present on the duodenal mucosal surface and intra-
ampulla. Similar atypical cells with nuclear elongation were present on the deep resection margin (black ink). However, thermal artifacts (white
arrows) led to nuclear pseudo-elongation, which prohibited differentiating with true dysplastic cells on the resection margin. Red inset: medium-
power magnification (x40) of the deep resection margin (black ink). Blue inset: high-power magnification (x100) of the deep resection margin in the

red inset (black ink).
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performed. Additional treatment, such as surgical resec-
tion or endoscopic treatment, was considered when the
biopsies showed residual or recurrent tumors.

5. Definitions and outcome measurements

Definitions of remission and recurrence varied among
previous studies.”*'*'*"
following definitions were used. Remission was defined
as no residual lesion confirmed by endoscopy with biopsy
>6 months after the initial EP. Residual adenoma was de-
fined as the endoscopic evidence of adenomatous tissue

Based on previous studies, the

(macroscopic or microscopic) during endoscopic follow-
up within 6 months after the initial EP. Recurrence was
defined as detecting adenomatous tissue at the resection
site after achieving remission. The recurrence-free dura-
tion was defined as the time interval between remission
and recurrence. The following outcome parameters were
evaluated: recurrence rate, recurrence-free duration, time
to recurrence, cancer development, and potential risk fac-
tors.

Table 1. Patient Demographics and Procedural Characteristics

6. Statistical analysis

Statistical analyses were performed using R software
version 3.3.4 (The R Foundation for Statistical Comput-
ing, Vienna, Austria). For intergroup comparison, the chi-
square test or Fisher exact test was used for categorical
variables, and the Student t-test was used for continuous
variables. Cumulative recurrence rate was depicted using
the Kaplan-Meier analysis. Univariate and multivariate
analyses of potential risk factors for residual lesions and
recurrence were performed using the Cox proportional
hazards analysis. Multivariate analyses included factors
with p<0.20 in the univariate analysis. A two-sided p-value
of <0.05 was considered statistically significant.

RESULTS

1. Patient characteristics

A total of 129 patients were included in this study. Pa-
tient demographics are shown in Table 1. Of these patients,
82 were included in the RMN group, and 47 were included
in the RMPI group (Fig. 3). The mean age of the patients

Characteristic Negative (n=82) Positive/indeterminate (n=47) Total (n=129) p-value
Patient demographics
Male sex 58 (70.7) 29 (61.7) 87 (67.4) 0.391
Age, yr 56.6+10.5 55.6+11.3 56.2+10.8 0.581
FAP 3(3.7) 1(2.1) 4(3.1) >0.999
Procedural characteristics
Ampulla 0.415
Major 79 (96.3) 47 (100) 126 (97.7)
Major and minor 2(2.4) 0 2(1.6)
Minor 101.2) 1(0.8)
Tumor size (pathologic specimen), cm 1.5£0.8 1.4£0.5 1.5£0.7 0.353
Growth pattern 0.688
Tubular adenoma 69 (84.1) 37(78.7) 106 (82.2)
Villotubular adenoma 10(12.2) 7(14.9) 17(13.2)
Villous adenoma 3(3.7) 3(6.4) 6(4.7)
Histologic grade 0.536
High-grade dysplasia 19 (23.2) 14.(29.8) 33(25.6)
Low-grade dysplasia 63(76.8) 33(70.2) 96 (74.4)
Type of resection 0.814
En bloc 74 (90.2) 41(87.2) 115(89.1)
Piecemeal 8(9.8) 6(12.8) 14(10.9)
Intraductal extension 2(2.4) 1(2.1) 3(2.3) >0.999
Submucosal injection 32(39.0) 21 (44.7) 53 (41.1) 0.658
Additional ablation (APC) 36 (43.9) 19 (40.4) 55 (42.6) 0.842
Pancreatic stenting 46 (56.1) 30 (63.8) 76 (58.9) 0.501
Biliary stenting 28 (34.1) 20 (42.6) 48(37.2) 0.446

Data are presented as number (%) or meanzSD.
FAP, familial adenomatous polyposis; APC, argon plasma coagulation.
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Fig. 3. Flowchart of study patients.

Table 2. Follow-up Data

Variable Negative (n=82) Positive/indeterminate (n=47) Total (n=129) p-value
Follow-up duration, mo 72.7+41.3 69.9+37.6 71.7£39.8 0.700
Residual lesion 7(8.5) 9(19.1) 16 (12.4) 0.138
Time to notice residual lesion, mo 1.4+0.4 2.7+1.3 2.1+1.2 0.020
Recurrence 12 (14.6) 16 (34.0) 28(21.7) 0.019
Time to recurrence, mo 34.7+32.6 36.2+27.4 35.5+29.2 0.900
No. of total procedures required 1.3+1.0 1.7¢1.6 1.5+1.2 0.121
Cancer development 1(1.2) 0 1(0.8) >0.999
Death 1(1.2) 0 1(0.8) >0.999

Data are presented as mean+SD or number (%).

was 56.2+10.8 years, and there were no significant differ-
ences in demographics between the two groups (RMN and
RMPI group).

2. Procedural outcomes

Procedural characteristics are summarized in Table 1.
En bloc resection was achieved in 115 patients (89.1%) and
piecemeal resection was performed in 14 patients (10.9%).
Prophylactic pancreatic duct stents were placed in 76 pa-
tients (58.9%) and biliary stents were placed in 48 patients
(37.2%). Submucosal injection prior to resection was
performed in 53 patients (41.1%). Additional ablation was
performed in 55 patients (42.6%) for residual lesions or
intra-procedural bleeding at the time of initial EP. The two
groups (RMN and RMPI group) did not show significant
differences in the rates of submucosal injection prior to re-
section (39.0% vs 44.7%, p=0.658), en bloc resection (90.2%
vs 87.2%, p=0.81), prophylactic pancreatic stent placement
(56.1% vs 63.8%, p=0.501), and biliary stent placement
(34.1% vs 42.6%, p=0.446). The rate of additional ablation
was also similar between the two groups (43.9% vs 40.4%,
p=0.842). Regarding histopathological findings, there were

no significant differences in the mean tumor size of the
pathologic specimen (1.5+0.8 cm vs 1.4+0.5 cm, p=0.353),
histologic grade, or final pathology between the two
groups.

3. Clinical outcomes

The clinical outcomes of the patients are presented
in Table 2. The mean follow-up duration did not signifi-
cantly differ between the RMN group and the RMPI group
(72.7+41.3 months vs 69.9+37.6 months, p=0.700). The
RMPI group showed a higher recurrence rate compared
with the RMN group (14.6% [12/82] vs 34% [16/47],
p=0.019). However, the mean interval to recurrence did
not significantly differ between the two groups (34.7+32.6
months vs 36.2+27.4 months, p=0.900). The recurrence-
free duration (34.7+32.6 months vs 36.2+27.4 months,
p=0.900), residual lesion rate (8.5% vs 19.1%, p=0.138),
and the total number of procedures required (1.3+1.0 vs
1.7+1.6, p=0.121) did not significantly differ between the
two groups as well. Recurrent tumors were successfully
managed endoscopically in both groups (75% [9/12] vs
75% [12/16], p>0.999). The Kaplan-Meier analysis of the
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Fig. 4. Kaplan-Meier analysis of
cumulative recurrence of ampulla
of Vater adenoma after endoscopic
papillectomy according to margin
status.
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Table 3. Univariate and Multivariate Analyses of Risk Factors for Residual Lesion

Univariate analysis

Multivariate analysis

Variable

HR (95% CI) p-value HR (95% CI) p-value
Male sex 0.88(0.30-2.55) 0.815
Age 1.03 (0.99-1.09) 0.169 1.03 (0.98-1.08) 0.304
Familial adenomatous polyposis 1.63(0.21-12.54) 0.639
Tumor size >10 mm 7.38(0.97-55.95) 0.053 5.63 (0.73-43.60) 0.098
Villous or villotubular growth pattern [vs tubular adenoma) 0.73(0.17-3.23) 0.680
High histologic grade 1.51(0.34-6.73) 0.586
Piecemeal resection (vs en bloc) 3.78 (1.29-11.09) 0.016 2.33(0.75-7.19) 0.142
Submucosal injection 4.11(1.42-11.92) 0.009 3.12(1.03-9.40) 0.043
Additional ablation 2.36(0.85-6.51) 0.097 1.70 (0.59-4.91) 0.324

HR, hazard ratio; Cl, confidence interval.

cumulative incidence of recurrence after EP showed sig-
nificant differences between the two groups (p=0.007 by
log-rank test) (Fig. 4).

In the RMN group, local recurrence occurred in 12 of
82 (14.6%) patients during follow-up. Among the recur-
rent cases, 11 cases were diagnosed as adenoma and one
was diagnosed as adenocarcinoma. Of these 12 patients,
eight patients with recurrent adenoma underwent addi-
tional endoscopic treatment using APC or snare resection.
In the case of adenocarcinoma, the patient was diagnosed
with AOV cancer at 71.3 months after initial EP and subse-
quently underwent pylorus-preserving pancreaticoduode-
nectomy, but died from multiple hepatic and lung metasta-
ses 4 months after the surgery.

In the RMPI group, local recurrence occurred in 16 of
47 (34.0%) patients during follow-up. All recurrent tumors
were diagnosed as adenomas. Of these 16 patients, 14 pa-
tients underwent additional endoscopic treatment using
APC or snare resection, and two patients with high-grade
dysplasia underwent pylorus-preserving pancreatico-
duodenectomy due to malignant potential of the lesions.

752 www.gutnliver.org

Among 14 cases with additional endoscopic treatment, two
patients had subsequent surgery because the tumor could
not be completely removed with endoscopic treatment.

4. Risk factors for residual lesion and local

recurrence

Risk factors for residual lesion and local recurrence were
analyzed using the Cox regression analysis, and the results
are presented in Tables 3 and 4, respectively. Submucosal
injection was the only factor significantly related to re-
sidual lesion in both univariate and multivariate analysis
(hazard ratio [HR], 4.11; p=0.009). Multivariable analysis
showed that high-grade dysplasia (HR, 2.74; p=0.011), in-
traductal extension (HR, 10.34; p=0.004), and submucosal
injection (HR, 2.57; p=0.021) were significant risk factors
for local recurrence.

DISCUSSION

EP has been reported as a safe and effective procedure
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Table 4. Univariate and Multivariate Analyses of Risk Factors for Recurrence

Univariate analysis Multivariate analysis

Variable
HR (95% Cl) p-value HR (95% Cl) p-value
Male sex 0.83(0.38-1.79) 0.626
Age 1.00 (0.97-1.03) 0.932
Familial adenomatous polyposis 1.76 (0.41-7.57) 0.447
Tumor size >10 mm 1.04 (0.47-2.30) 0.930
Villous or villotubular growth pattern [vs tubular adenoma) 1.95 (0.86-4.45) 0.1 2.33(0.99-5.44) 0.050
High histologic grade 2.34(1.09-5.01) 0.029 2.74(1.26-5.96) 0.011
Piecemeal resection (vs en bloc) 1.44 (0.50-4.16) 0.500
Intraductal extension 13.06 (2.90-58.86) <0.001 10.34 (2.10-50.88) 0.004
Submucosal injection 2.32(1.10-4.93) 0.029 2.57 (1.16-5.72) 0.021
Additional ablation 1.03 (0.50-2.19) 0.931

HR, hazard ratio; Cl, confidence interval

for treating ampullary adenoma and has been accepted as
an alternative to surgery.”” Pathologic evaluation of the re-
sected margin of the tumor is crucial because the treatment
strategy varies depending on the margin status. However,
pathological evaluation of resected margins can be difficult
due to the burning effect caused by the use of blended elec-
trical current."” It is still controversial whether additional
surgery should be performed for all patients with adenoma
with a positive or indeterminate margin. Although a few
studies have reported long-term outcomes of cases with a
positive or indeterminate margin after EP, there is still no
consensus about the management of ampullary adenomas
that display positive or indeterminate margins after EP."***
In this study, we investigated the clinical outcome of cases
with resected margin-positive or indeterminate margin
after EP.

The recurrence rate after EP was higher in the RMPI
group compared to the RMN group (14.6% vs 34.0%,
p=0.019). The recurrence rate in our study was comparable
to those reported in previous studies (10% to 33%)."""
While a median follow-up duration of less than 3 years
has been used in many reports,”'*'* patients in our study
underwent post-EP surveillance for a mean of 71.7+39.8
months, which allowed this study to provide some insight
into the natural history and progression of ampullary ad-
enomas. We found that the recurrence-free duration was
not significantly different between the RMN and RMPI
groups (34.7 months vs 36.2 months, p=0.900). Some
studies have proposed a post-EP surveillance duration of
at least 2 years,™"”
sected margin, recurrence occurred even after 30 months
in both groups. Current guidelines recommend long-term
monitoring of patients after EP for at least 5 years,” and
our results support the idea that surveillance for at least 5
years after EP is beneficial.

During the long-term follow-up of the 82 patients

and we found that regardless of the re-

with a negative margin, 11 patients experienced adenoma
recurrence, and one patient had a recurrent tumor with
ampullary adenocarcinoma and underwent additional
surgery but eventually died due to multiple metastases a
few months after the surgery. The remaining 11 patients,
including two with high-grade dysplasia, did not receive
additional surgery after EP and were managed either endo-
scopically or through careful observation. Among the 47
patients with a positive/indeterminate margin, 16 patients
had adenoma recurrence during long-term follow-up.
Two of the 16 cases with high-grade dysplasia underwent
surgery when recurrence occurred, and two of the 16 cases
underwent additional surgery due to persistent adenoma
despite additional endoscopic management. The remain-
ing 12 patients did not undergo additional surgery after
EP, but were successfully managed endoscopically. In this
study, 75% of the recurrent tumors (RMN 75% [9/12],
RMPI 75% [12/16]) were successfully treated with repeated
endoscopic mucosal resection or APC, which are reliable
and feasible methods for treating local recurrent ampul-
lary tumors arising after EP."’*' In addition, there have
been a few reports of radiofrequency ablation therapy for
intraductal extension of AOV adenoma.””** The indica-
tion for endoscopic therapy for AOV adenomas has been
expanding. Pancreaticoduodenectomy and local surgical
resection have been considered the treatment of choice for
ampullary neoplasms, but they may be excessively invasive
for benign neoplasms and associated with relatively high
mortality and morbidity rates.”® Therefore, additional sur-
gery may not be necessary for all patients with adenoma
with a positive or indeterminate margin.

It can be challenging to make a pathological diagnosis
of the tissue stump and differentiate a residual lesion from
a recurrent lesion in clinical practice based on endoscopic
findings. In this study, residual lesions were detected even
after histological complete resection (RMN 8.5% vs RMPI
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19.1%, p=0.138), indicating that evaluating the margins of
resected ampullary tumors after EP is sometimes difficult.
Furthermore, there is a diagnostic challenge for patholo-
gists when it comes to ampullary biopsies, as various ar-
tifacts such as inflammation, bile exposure, stones, stents,
and sphincterotomy can induce histologic changes.” There
is a lack of well-defined diagnostic criteria for distinguish-
ing dysplasia from reactive change.

Several risk factors for residual or recurrent adenoma
have been suggested, including familial adenomatous pol-
yposis, intraductal extension, and piecemeal resection.”
In this study, intraductal extension, high-grade dysplasia,
and submucosal injection were risk factors for recurrent
adenoma, while piecemeal resection was not. Some re-
searchers recommended performing submucosal injection
of diluted epinephrine prior to resection to reduce the risk
of perforation and bleeding.”*"' However, the complexity
of the ampulla structure makes the benefit of submucosal
injection uncertain. Other studies have shown that submu-
cosal injection is related to a higher risk of residual tumors
and shorter recurrence-free survival without the advantage
of achieving complete resection or reducing post-EP ad-
verse events.””” The European Society of Gastrointestinal
Endoscopy guidelines and recent expert consensus on EP
recommend submucosal injection only in cases of laterally
spreading lesions.”** In this study, submucosal injection
was a significant risk factor for both residual and recurrent
adenoma in multivariate analysis.

The present study has several limitations that need to
be addressed. First, it was a retrospective and single-center
study. Therefore, the results may not be generalizable to
different populations or clinical settings. A larger-scale
prospective study is needed to confirm our findings. Sec-
ond, although EP was performed by experienced endos-
copists in our institution, the endoscopic technique used
may not be the standard of practice for other endoscopists.
Despite these limitations, this study is valuable in that it
is the first to include patients with more than 5 years of
follow-up, providing valuable insights into the long-term
outcomes of EP for ampullary adenomas.

In conclusion, although cases with a positive or indeter-
minate margin after EP showed a higher rate of recurrence
at long-term follow-up compared to negative margin cases,
we found that endoscopic treatment can be an effective
and safe option with favorable long-term outcomes. Based
on our results, endoscopic treatment may be considered as
the first-line treatment for cases of recurrence, taking into
account the risk of perioperative surgical morbidity and
mortality associated with more invasive surgical proce-
dures.
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