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Abstract: Background/Objectives: Endoscopic papillectomy (EP) is the preferred treatment for
ampullary tumors because it has fewer side effects than surgical removal. This study retrospectively
compared a new anchoring EP method (A-EP) with the conventional (C-EP) approach. Methods:
Ninety-nine patients who underwent EP at a single medical institution between 2009 and 2021
were retrospectively reviewed. In all patients, the indications for EP were pathological adenoma
with <10 mm of biliary invasion and a tumor diameter <30 mm on endoscopic ultrasonography.
The exclusion criteria were antiplatelet/anticoagulant use, previous upper GI surgery, or prior
biliary/pancreatic endoscopic therapy. One expert endoscopist performed the two types of EPs,
A-EP and C-EP. Results: Sixty-two patients underwent A-EP, and 37 underwent C-EP. There were no
significant differences in baseline characteristics, such as sex, age, tumor size, and ductal invasion
on endoscopic ultrasound. The A-EP group had higher en bloc resection rates (95.2% vs. 78.4%,
p = 0.010). Although the difference was not statistically significant, it tended towards fewer incidences
of pancreatitis (p = 0.081) and duct stricture (p = 0.081). The recurrence rate was lower in the A-EP
group (8.1% vs. 37.8%, p = 0.000). There were no significant differences between the two groups
regarding the follow-up period (A-EP vs. C-EP, 725 vs. 1045 days, p = 0.109) or the days of recurrence
(A-EP vs. C-EP, 341 vs. 562 days, p = 0.551). Conclusions: A-EP showed better outcomes than C-EP
in terms of en bloc resection and recurrence rates, providing evidence for the efficacy of this novel
EP method.

Keywords: ampulla of Vater; adenoma; cholangiopancreatography; endoscopic retrograde

1. Introduction

Ampullary tumors are rare and account for only 0.2% of gastrointestinal tumors [1,2].
These tumors arise from the ampulla of Vater, an important anatomical landmark where
the bile duct and the pancreatic duct meet and empty into the duodenum. An ampullary
adenoma is a dysplasia that occurs in and around the duodenal papilla [3,4]. It represents
a significant precancerous condition that necessitates clinical attention. The prevalence
of ampulla adenoma ranges from 0.04 to 0.12%. When these adenomas progress into
malignant ampullary tumors, the prognosis becomes serious, with a 5-year survival rate
between 38.8% and 47.2% [1,5].

Given their potential to progress to adenocarcinoma, ampullary adenomas are con-
sidered precancerous lesions that require complete resection to prevent malignant trans-
formation [6-8]. There are two treatment methods for ampullary adenomas: endoscopic
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papillectomy (EP) and surgical ampullectomy. According to a meta-analysis, there is no sig-
nificant difference in long-term recurrence rates between these two methods [9]. However,
for lesions smaller than 20 mm to 30 mm where en-bloc resection is feasible, endoscopic
procedures are generally preferred due to their minimally invasive nature and lower inci-
dence of complications compared to surgical removal [10-14]. It is important to note that
both endoscopic resection and surgical treatment should be performed by experienced and
well-trained medical staff and centers to achieve high rates of complete resection and low
recurrence rates.

Nevertheless, according to previously reported research, the complete resection rate
was 77.7%, and the recurrence rate was 12.6% for EP for ampullary adenoma [10,15-20].
To increase the complete resection rate and reduce the complication and recurrence rates,
several studies have evaluated the efficacy of pancreatic duct stent placement and argon
plasma coagulation after resection. These methods aim to increase the complete resection
rate and minimize complications and recurrence. However, the best method has not been
identified and recommended by experts [3,21-30].

One of the challenges in conventional endoscopic procedures (C-EP) is the slippage
of the snare from the intended lesion, which complicates the procedure and can reduce
its effectiveness. A previous study demonstrated that using a balloon as an anchor to
stabilize the endoscopic scope could enhance the resection rate [31]. Based on these results,
our institution developed and implemented a technique using needle-knife fistulotomy to
create an anchoring site, thereby facilitating endoscopic resection.

In this study, the usefulness of anchoring EP (A-EP) was retrospectively compared
with that of conventional EP (C-EP). A-EP is a modification of endoscopic mucosal resection
that incorporates precutting, a technique designed to address the challenge of removing
large lesions that are difficult to resect endoscopically by anchoring the snare tip for lesions
in the general mucosa [32]. A-EP creates a fistula on the roof of the oral side of the tumor
and prevents the snare from slipping by fixing the end of the noose to the fistula site
when grasping the lesion (Figure 1). Furthermore, A-EP facilitates biliary cannulation after
resection. Therefore, A-EP has the potential to excise lesions more effectively than C-EP.

Figure 1. Two methods of endoscopic papillectomy (EP). (A-D) Conventional EP (C-EP); (A) Am-
pullary adenoma; (B) Snare tip placed at the upper edge of the ampulla; (C) Snare is placed around
the lesion; (D) Papillectomy done using C-EP; (E-I) Anchoring EP (A-EP); (E) Ampullary adenoma;
F: Needle-knife fistulotomy; (G) Snare tip anchored to the fistulotomy site; (H) Snare placed around
the lesion; (I) Papillectomy performed by A-EP.

The primary objective of this study was to determine whether A-EP could achieve
higher complete resection rates and lower complication and recurrence rates compared to
C-EP. By providing a detailed comparison of these two techniques, we aim to identify the
most effective approach for the treatment of ampullary adenomas, ultimately improving
patient outcomes in these challenging clinical lesions.
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2. Materials and Methods
2.1. Study Design

This study enrolled 99 patients who underwent A-EP or C-EP after the detection of an
ampullary adenoma through upper endoscopy at Pusan National University Hospital from
May 2009 to July 2021. The study was conducted retrospectively to confirm the recurrence
rate for each mucosal resection method based on the test results. In all patients, endoscopic
mucosal resection was performed when the pancreatic duct or biliary tract infiltration was
less than 1 cm, the tumor diameter was less than 30 mm, and the adenoma was histologically
confirmed by biopsy [31,33]. The exclusion criteria were a history of upper gastrointestinal
surgery, previous biliary/intrapancreatic therapy, and antiplatelet or anticoagulant use that
could not be discontinued. The procedures, biopsy results, and progress, except for the
patient’s personal information, were confirmed through the medical records. This study
was conducted in accordance with the ethical guidelines of the Declaration of Helsinki
(2013 revision) and approved by the Research Ethics Review Committee of Pusan National
University Hospital. (IRB No. 2305-016-127, 23 May 2023) This study was conducted
retrospectively based on already accumulated data. Since the data provided did not include
any personally identifiable information, the risk to the study subjects was minimal, and,
thus, informed consent was waived and approved by the committee.

A-EP is a technique used to create a fistula on the roof of the oral side of the tumor
to prevent slippage when using a snare and facilitate biliary insertion after resection.
The detailed A-EP procedure carried out is as follows: First, bile duct cannulation was
performed using needle knife fistulotomy. Second, the end of the snare was exposed
approximately 1-2 mm from the catheter and fixed to the fistula site. Third, the snare
was pushed gently toward the fistula while keeping it wide open. Finally, the lesion was
widely entrapped, and the tumor was resected completely with a snare (Figure 2). All
EPs were performed by an expert endoscopist. From 2009 to 2015, C-EP was the preferred
treatment method for patients. A mixed approach utilizing both C-EP and A-EP was
employed between 2016 and 2017. After 2018, the preference shifted towards the exclusive
use of A-EP.

2.2. Study Outcome Measures

The sex and age of the patients and their endoscopic ultrasound (EUS) findings (duc-
tal invasion) and lesion locations (major ampulla) were also investigated. The lesion
size, marginal area infiltration, biliary tract infiltration, and complete resection were re-
viewed by the pathological reports after the procedure. We evaluated whether endoscopic
retrograde pancreatic drainage (ERPD) insertion and prophylactic argon plasma coagu-
lation (APC) were performed to prevent adverse events such as pancreatitis or bleeding.
Complications after the procedure, such as bleeding (a drop of Hb 2 or more, confirmed
by follow-up endoscopy due to suspicious bleeding such as melena), hyperamylasemia
(>128 U/L compared with blood test results before and after the procedure), pancreatitis
(typical abdominal pain, three-fold increase in pancreatic enzyme levels or characteristic
imaging results), biliary and pancreatic duct stenosis (hepatic or pancreatic blood test
abnormalities with stenosis found on endoscopic retrograde cholangiopancreatography
[ERCP], computed tomography [CT], or magnetic resonance cholangio pancreatography),
perforation (confirmed by imaging tests), and the number of days in the hospital were
checked and compared. The date of observation, recurrence rate (histological confirmation),
treatment method for recurrence (APC, EP, surgery, refusal of surgery), and presence or
absence of secondary recurrence (histological confirmation) for each treatment method
were compared.
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Figure 2. Anchoring method of endoscopic papillectomy done on two patients. (A) Ampullary
adenoma; (B) Needle knife fistulotomy; (C) The snare tip was anchored to the fistulotomy site;
(D) Snare papillectomy was performed (the snare tip is on the upper edge during fistulotomy);
(E) Upper margin of papillectomy coincides with the upper edge of fistulotomy before papillectomy;
(F) Cannulation of the bile and pancreatic ducts; (G) Endoscopic insertion of retrograde biliary and
pancreatic drainage plastic stents.

2.3. Statistical Analysis

Statistical analyses were carried out using SPSS statistical software (version 22.0, IBM
Corp., Armonk, NY, USA). The analysis encompassed both categorical and continuous
data to provide a comprehensive understanding of the study results. For categorical
data, differences between groups were summarized in terms of frequency and percentage,
utilizing the chi-square test to assess statistical significance. This approach allowed for
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the evaluation of proportions and distributions within the data set, facilitating a clear
comparison between the two groups under study.

For continuous variables, the differences between the two groups were analyzed using
an independent {-test. This method enabled the determination of whether there were
statistically significant differences in the means of these variables between the groups. The
results were summarized as mean =+ standard deviation, providing a detailed overview of
the central tendency and variability within the data. This rigorous approach ensured that
the comparisons made were robust and reliable.

Furthermore, multivariate analysis was conducted to account for the potential in-
fluence of multiple variables simultaneously. This analysis included variables that were
identified as having low p-values in the univariate analysis. By doing so, the study aimed
to identify independent predictors and control for confounding factors, offering a deeper
insight into the relationships between the variables. The threshold for statistical significance
was set at p < 0.05, ensuring that the findings were robust and statistically meaningful.
This comprehensive statistical approach allowed for a thorough examination of the data,
supporting the study’s conclusions with solid empirical evidence.

3. Results

Information on the 99 patients is summarized in Table 1. Sixty-two patients underwent
A-EP, and 37 underwent C-EP. The proportions of males in the A-EP and C-EP groups were
62.9% and 59.5%, respectively. At the time of ampullary adenoma diagnosis, the mean age
of each group was 64.8 years and 64.4 years, respectively, and no statistically significant
difference was observed. There was no significant difference in biliary duct or pancreatic
duct invasion of <10 mm (7.7% vs. 6.5%, p = 0.814) on EUS performed for preoperative
lesion evaluation.

Table 1. Baseline characteristics and results of both procedures.

A-EP (n = 62) C-EP (n =37) p-Value
Sex, male (%) 39 (62.9) 22 (59.4) 0.736
Age (years) 64.8 +11.6 65.3 +12.7 0.870
EUS finding 3
. . /39 (7.7) 1/15 (6.7) 0.814
B-inv or p-inv
Mass size (cm) 1.02 £0.51 1.21 £0.73 0.137
B-duct invasion 2(3.2) 4 (10.8) 0.075
ERPD insertion 43 (69.4) 31 (83.8) 0.112
Prophylactic APC 32 (51.6) 19 (51.4) 0.980
Margin+ 16 (39.0) 11 (29.7) 0.896
Margin 37(59.7)/9(14.5)/2(3.2) 23(62.2)/6(16.2)/2(5.4) 0.519
free/lat+/ver+/both/un-clear /5(8.1)/9(14.5) /3(8.1)/3(8.1) ’
En-bloc resection 59 (95.2) 29 (78.4) 0.010 %
Adverse events 58 (93.5) 32 (86.5) 0.157
Bleeding 45 (72.6) 25 (67.6) 0.600
Hyperamylasemia 28 (45.2) 15 (40.5) 0.507
Post-ERCP pancreatitis 9 (14.5) 6 (16.2) 0.934
Perforation 0 (0) 2(5.4) 0.081
Duct stricture 0(0) 2(5.4) 0.081
Admission days 11.3+ 4.4 119+ 5.6 0.594

Abbreviations: A-EP, anchoring endoscopic papillectomy; C-EP conventional endoscopic papillectomy; ERPD,
endoscopic retrograde pancreatic drainage; ERCP, endoscopic retrograde cholangiopancreatography; APC, argon
plasma coagulation; *, Statistically significant

Postoperative ERPD insertion (43 (69.4%) vs. 31 (80.5%), p = 0.112) and prophylactic
APC (32 (51.6%) vs. 19 (51.4%], p = 0.980)) was not significantly different between the
two groups. There were no differences between the two groups in adverse events such as
bleeding (45 (72.6%) vs. 25 (65.9%), p = 0.600), hyperamylasemia (28 (45.2%) vs. 15 (40.5%)),
pancreatitis (9 (14.5%) vs. 6 (16.2%), p = 0.934), perforation (0 (0%) vs. 2 (2.7%), p = 0.081),
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pancreatic bile duct stenosis (0 (0%) vs. 2 (5.4%), p = 0.081), and the number of days
hospitalized (11.3 & 4.4 vs. 11.94£5.6). After the procedure, the histologically confirmed
lesion size (1.02 £ 0.51 vs. 1.21 £ 0.73, p = 0.137), the bile duct infiltration (3.2% vs. 9.8%,
p = 0.075), and the margin invasion were also not significantly different between the two
groups. There was a statistically significant difference in complete resection rates (59 (95.2%)
vs. 29 (78.4%), p = 0.010), as confirmed by histological examination after the procedure in
each group.

The multivariate analysis of procedural outcomes based on A-EP and C-EP is sum-
marized in Table 2. This analysis included several variables, including mass size, bile
duct invasion, ERPD insertion, en bloc resection, and adverse events, all of which had
relatively low P values. The average mass size was slightly smaller in the A-EP group
(1.02 £ 0.51 cm) compared to the C-EP group (1.21 & 0.73 cm), though this difference was
not statistically significant (p = 0.347). Bile duct invasion was observed in 3.2% and 10.8% of
cases in the A-EP and C-EP groups, respectively (p = 0.225). A higher percentage of ERPD
insertions was noted in the C-EP group (83.8%) than in the A-EP group (69.4%; p = 0.198).
It was also not statistically significant. A significant difference was observed in the en bloc
resection rates, with 95.2% in the A-EP group and 78.4% in the C-EP group (p = 0.032). The
relative risk of en bloc resection in the A-EP group was substantially higher at 4.943 (95%
confidence interval [CI]: 1.143—21.369), indicating a statistically significant advantage of
A-EP in achieving en bloc resection. The incidence of adverse events was slightly higher in
the A-EP group (93.5%) than in the C-EP group (86.5%; p = 0.603). No significant differences
were found between the two groups. En-bloc resection was the most significant factor in
both the univariate and the multivariate analyses.

Table 2. Multivariate analysis of results of both procedures.

A-EP (n = 62) C-EP (n = 37) p-Value Relative Risk (95% CI)
Mass size (cm) 1.02 £0.51 1.21 £0.73 0.347 0.707 (0.343—1.456)
B-duct invasion 2(3.2) 4(10.8) 0.225 0.389 (0.085—1.787)
ERPD insertion 43 (69.4) 31(83.8) 0.198 0.484 (0.160—1.463)
En-bloc resection 59 (95.2) 29 (78.4) 0.032 * 4.943 (1.143—21.369)
Adverse events 58 (93.5) 32 (86.5) 0.603 0.678 (0.156—2.941)

Abbreviations: A-EP, anchoring endoscopic papillectomy; C-EP, conventional endoscopic papillectomy; CI,
confidence interval; ERPD, endoscopic retrograde pancreatic drainage; *, Statistically significant

These findings indicate that although both A-EP and C-EP exhibit comparable safety
profiles, A-EP appears to have a notable advantage in terms of en bloc resection rates.
This is particularly significant because en bloc resection is critical for ensuring complete
removal of lesions, which can affect long-term patient outcomes. The statistically significant
difference observed suggests that A-EP could improve clinical outcomes by minimizing
the likelihood of residual disease.

The prognosis for each treatment method is summarized in Table 3. The number of
days of follow-up (725.4 & 919.0 vs. 1095.4 & 1070.5, p = 0.064) had no significant difference,
but the recurrence rate (5 (8.1%) vs. 14 (39.0%), p = 0.000) was significantly lower in A-EP
than in C-EP. The days until the first relapse (341.0 & 198.5 vs. 609.7 & 569.1, p = 0.442)
also had no significant difference. Treatment method of the first recurrent lesion included
ablation with APC (0 (0%) vs. 8 (50%)), re-endoscopic mucosal resection using a snare
(3 (60%) vs. 3 (21.4%)), surgery (1 (10%) vs. 2 (14.3%)) and refusing surgery (1 (10%) vs.
1 (7.3%)) for A-EP and C-EP, respectively. In each group, there was no significant difference
in the second recurrence rate after treatment for the first recurrence (2/5 (40%) vs. 4/14
(28.6%); p = 0.659).
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Table 3. Prognosis of each papillectomy method.

A-EP (n = 62) C-EP (n =37) p-Value
Follow-up days 7254 +£919.0 1045.8 4 1010.3 0.109
Recurrence rate 5(8.1) 14 (37.8) 0.000 *
Recurrence days 341.0 = 198.5 562.1 4= 603.1 0.551
Method of treating recurrence
(APC/smare /opyop refuse) 0(0)/3(60)/1(10)/1(10) 8(57.1)/3(21.4)/2(14.3)/1(7.3) 0.158
Recurrence after first recurrence 2/5 (40) 4/14 (28.6) 0.659
management
Abbreviations: APC, argon plasma coagulation; *, Statistically significant
4. Discussion

In this study, the A-EP group had higher complete resection rates and lower recur-
rence rates than the C-EP group. Complete endoscopic resection of ampullary adenomas
is emphasized because ampullary adenomas are known to be precursors to ampullary
cancer [6-8]. Typically, complete resection is defined as the absence of endoscopic-looking
and histologically proven residual adenomas during a follow-up period of 3—6 months
after undergoing resection through EP [34].

Several studies have investigated methods for increasing the complete resection rate
and reducing the recurrence rate of papillary adenomas. According to the results of these
studies, recurrence is related to several factors, including tumor size, intraductal invasion,
and en bloc resection (Table 4). Among them, en bloc resection is the most frequently
suggested treatment. With the recent development of endoscopes and accessory tools, the
rates of utilizing en bloc resection have increased, and the role of endoscopes in ampullary
adenomas is gradually expanding.

Table 4. Factors associated with recurrence after papillectomy.

Ref. Year Number of Patients Related Factor p-Value

Ridtitid, Wiriyaporn, et al. [11] 2014 182 No en-bloc resection <0.0001
Bohnacker, Sabine, et al. [35] 2005 106 Intraductal invasion <0.001
Ahn, Dong-Won, et al. [36] 2013 43 No en-bloc resection 0.007
Tumor size > 2 cm 0.003
Lateral extension 0.021
Gondran, Hannah, et al. [37] 2022 277 Intra ductal invasion 0.001
No en-bloc resection 0.006
Li, Shuling, et al. [17] 2018 110 No en-bloc resection 0.001

During C-EP, the snare has a high possibility of sliding, contrary to the operator’s
intention, owing to the ampullary roof. In addition, the last field of view looks down at
the bottom of the lesion when the snare captures the elevated lesion. Since the view of
the lesion to be resected is limited, there is a high probability that the lesion will be cut
without being fully captured. However, during A-EP, the snare was fixed as intended by
the surgeon after the fistulotomy. Thus, the problems of blindness in the upper part of
the lesion and slipping of the snare were resolved. Thus, the uppermost part of the lesion
could be trapped using a snare.

In this study, the en bloc resection rate (59 (95.2%) vs. 29 (78.4%), p = 0.010) was
significantly higher in the A-EP group, and the recurrence rate (5 (8.1%) vs. 14 (37.8%),
p = 0.000) was also lower. This can be considered the result of refining the disadvantages
of C-EP while maintaining the advantages confirmed in other studies [38,39]. In addition,
considering that 6.9—43.8% of ampullary adenomas in other studies were accompanied
by infiltration into the bile duct or pancreatic duct, the recurrence rate (8.1%) of the A-EP
group in this study could indicate complete resection in almost all patients [12,15,21,22,40].
The incidence of perforation and pancreatic and bile duct stenosis post-procedure showed
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a p-value of 0.081. Although not statistically significant, no adverse events were observed
using the A-EP method. As mentioned previously, this can be attributed to the use of
anchoring, which prevents slippage and allows precise placement of the snare. This
technique reduces perforation rates and improves en bloc resection rates. This approach
contributes to lower recurrence rates and better outcomes.

Therefore, the results of the present study are significant. The margin positivity rate
(16 (39.0%) vs. 11 (40.3%), p = 0.896) was similar in both groups; however, the recurrence
rate was lower in the A-EP group (5 (8.1%) vs. 14 (39.0%), p = 0.000). This may be because
the evaluation of the margins was not accurate owing to the cautery effect.

The mean size of resected lesions was smaller for A-EP than for C-EP (1.02 cm £ 0.51 cm
vs. 1.21 cm £ 0.73 cm). This may be because the A-EP samples were larger than the C-EP
samples (62 vs. 37), and the lesion size of patients who underwent C-EP before attempting
A-EP was relatively large (up to 3 cm). However, as this difference was not statistically
significant, it was thought to have little effect on the results of this study:.

This study had several limitations. First, the sample size was small, and the study was
conducted at a single institution. Therefore, a multicenter follow-up study with a larger
number of patients is required. Second, because this study was retrospective, caution is
required when interpreting the data. For A-EP, the procedure was improved based on
the results of another study that used a balloon as the anchor. Based on these results, a
prospective study is planned for future implementation. Third, as there have been relatively
recent attempts at A-EP, the follow-up period after the procedure was shorter in the A-EP
group than in the C-EP group. This may have caused a difference in the recurrence rates.
However, in both groups, the average recurrence time was approximately 24 months, and
follow-up was performed for an average of 720 days. Considering that other previously
reported results showed that recurrence occurred within 14 months after the procedure,
the number of follow-up days used to compare the recurrence rates in the A-EP and C-EP
groups in this study is considered sufficient [21,41] and is expected to have little impact on
the results of this study.

5. Conclusions

In conclusion, this study demonstrates that A-EP offers significant advantages over
C-EP for the treatment of ampullary adenomas. A-EP showed higher rates of complete en
bloc resection and lower recurrence rates, which are crucial for preventing the recurrence
of these adenomas into malignant ampullary tumors. The technique of using needle-knife
fistulotomy to anchor the snare significantly improved the stability and precision of the
procedure, reducing the likelihood of snare slippage and ensuring more complete removal
of the lesions.

Despite the study’s limitations, including its retrospective nature and the relatively
small sample size from a single institution, the findings suggest that A-EP is a more effective
and safer method for the resection of ampullary adenomas. The higher en bloc resection
rates achieved with A-EP directly correlate with lower recurrence rates, underscoring the
importance of complete resection in these cases. The absence of significant differences in
adverse events between A-EP and C-EP further supports the safety profile of A-EP.

Future studies, particularly multicenter prospective trials with larger patient cohorts
and longer follow-up periods, are warranted to confirm these findings and further refine the
A-EP technique. Additionally, ongoing evaluation and optimization of adjunctive therapies,
such as pancreatic duct stenting and prophylactic argon plasma coagulation, should be
pursued to enhance the efficacy of endoscopic treatments for ampullary adenomas.

Overall, this study provides valuable insights into improving clinical outcomes for
patients with ampullary adenomas and highlights the potential of A-EP as a preferred
endoscopic treatment method.

Author Contributions: Conceptualization, S.Y.H. and D.U.K,; Data curation, Y.B.P. and J.L.; Formal
analysis, D.C.J. and S.M.H.; Funding acquisition, D.U.K.; Investigation, K.Y.; Methodology, S.Y.H.;
Project administration, S.Y.H. and D.U.K.; Resources, ].L. and Y.B.P; Software, ]J.L. and Y.B.P.; Supervi-



J. Clin. Med. 2024, 13, 3226 9of 11

sion, S.Y.H. and D.U.K,; Validation, Y.B.P;; Visualization, J.L.; Writing—original draft, J.L. and Y.B.P.;
Writing—review & editing, S.Y.H. and D.U.K. All authors have read and agreed to the published
version of the manuscript.

Funding: This study was supported by a grant from the National R&D Program for Cancer Control,
Ministry of Health and Welfare, Republic of Korea (Grant number: HA20C0009).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of the Institutional
Review Board of Pusan National University Hospital (2305-016-127, 23 May 2023).

Informed Consent Statement: This study was conducted retrospectively based on already accu-
mulated data. Since the data provided did not include any personally identifiable information, the
risk to the study subjects was minimal, and thus informed consent was waived and approved by
the committee.

Data Availability Statement: All data used in this study are provided in this article.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

Ramai, D.; Ofosu, A.; Singh, J.; John, E; Reddy, M.; Adler, D.G. Demographics, tumor characteristics, treatment, and clinical
outcomes of patients with ampullary cancer: A Surveillance, Epidemiology, and End Results (SEER) cohort study. Minerva
Gastroenterol. Dietol. 2019, 65, 85-90. [CrossRef]

Rostain, F.; Hamza, S.; Drouillard, A.; Faivre, J.; Bouvier, A.M.; Lepage, C. Trends in incidence and management of cancer of the
ampulla of Vater. World ]. Gastroenterol. 2014, 20, 10144-10150. [CrossRef]

Cheng, C.-L.; Sherman, S.; Fogel, E.L.; McHenry, L.; Watkins, ].L.; Fukushima, T.; Howard, T.].; Lazzell-Pannell, L.; Lehman, G.A.
Endoscopic snare papillectomy for tumors of the duodenal papillae. Gastrointest. Endosc. 2004, 60, 757-764. [CrossRef] [PubMed]
Park, S.H.; Kim, Y.I; Park, YH.; Kim, SW.; Kim, KW.; Kim, Y.T.; Kim, W.H. Clinicopathologic correlation of p53 protein
overexpression in adenoma and carcinoma of the ampulla of Vater. World ]. Surg. 2000, 24, 54-59. [CrossRef] [PubMed]

Hester, C.A.; Dogeas, E.; Augustine, M.M.; Mansour, J.C.; Polanco, PM.; Porembka, M.R.; Wang, S.C.; Zeh, H.].; Yopp, A.C.
Incidence and comparative outcomes of periampullary cancer: A population-based analysis demonstrating improved outcomes
and increased use of adjuvant therapy from 2004 to 2012. . Surg. Oncol. 2019, 119, 303-317. [CrossRef]

Abdelhafez, M.; Phillip, V.; Hapfelmeier, A.; Sturm, V.; Elnegouly, M.; Dollhopf, M.; Kassem, A.; Klare, P.; Nennstiel, S.; Schmid,
R.M.; et al. Comparison of cap-assisted endoscopy vs. side-viewing endoscopy for examination of the major duodenal papilla: A
randomized, controlled, noninferiority crossover study. Endoscopy 2019, 51, 419-426. [CrossRef] [PubMed]

Abdelhafez, M.; Phillip, V.; Hapfelmeier, A.; Elnegouly, M.; Poszler, A.; Strobel, K.; Born, P.; Dollhopf, M.; Kassem, A.M,;
Calavrezos, L.; et al. Cap assisted upper endoscopy for examination of the major duodenal papilla: A randomized, blinded,
controlled crossover study (CAPPA Study). Am. |. Gastroenterol. 2017, 112, 725-733. [CrossRef]

Shi, X.; Luo, H.; Ning, B.; Wang, X.; Tao, Q.; Liang, S.; Zhang, R.; Chen, J.; Luo, B.; Yao, S.; et al. Effect of cap-assisted
esophagogastroduodenoscopy on examination of the major duodenal papilla: A noninferior, randomized controlled trial.
Endoscopy 2019, 51, 427-435. [CrossRef] [PubMed]

Garg, R.; Thind, K.; Bhalla, J.; Simonson, M.T.; Simons-Linares, C.R.; Singh, A.; Joyce, D.; Chahal, P. Long-term recurrence after
endoscopic versus surgical ampullectomy of sporadic ampullary adenomas: A systematic review and meta-analysis. Surg. Endosc.
2023, 37,5022-5044. [CrossRef]

Spadaccini, M.; Fugazza, A.; Frazzoni, L.; Leo, M.D.; Auriemma, F.; Carrara, S.; Maselli, R.; Galtieri, P.A.; Chandrasekar, V.T.;
Fuccio, L; et al. Endoscopic papillectomy for neoplastic ampullary lesions: A systematic review with pooled analysis. United Eur.
Gastroenterol. |. 2020, 8, 44-51. [CrossRef]

Ridtitid, W.; Tan, D.; Schmidt, S.E.; Fogel, E.L.; McHenry, L.; Watkins, J.L.; Lehman, G.A.; Sherman, S.; Coté, G.A. Endoscopic
papillectomy: Risk factors for incomplete resection and recurrence during long-term follow-up. Gastrointest. Endosc. 2014, 79,
289-296. [CrossRef] [PubMed]

Pérez-Cuadrado-Robles, E.; Piessevaux, H.; Moreels, T.G.; Yeung, R.; Aouattah, T.; Komuta, M.; Dano, H.; Jouret-Mourin, A ;
Deprez, P.H. Combined excision and ablation of ampullary tumors with biliary or pancreatic intraductal extension is effective
even in malignant neoplasms. United Eur. Gastroenterol. J. 2019, 7, 369-376. [CrossRef] [PubMed]

Winter, ].M.; Cameron, J.L.; Olino, K.; Herman, ].M.; de Jong, M.C.; Hruban, R.H.; Wolfgang, C.L.; Eckhauser, F; Edil, B.H.; Choti,
M.A; et al. Clinicopathologic analysis of ampullary neoplasms in 450 patients: Implications for surgical strategy and long-term
prognosis. |. Gastrointest. Surg. 2010, 14, 379-387. [CrossRef] [PubMed]

Patel, V.; Jowell, P.; Obando, J.; Guy, C.D.; Burbridge, R.A. Does ampullary adenoma size predict invasion on EUS? Does invasion
on EUS predict presence of malignancy? Endosc. Int. Open 2016, 4, E1313-E1318. [CrossRef] [PubMed]


https://doi.org/10.23736/S1121-421X.18.02543-6
https://doi.org/10.3748/wjg.v20.i29.10144
https://doi.org/10.1016/s0016-5107(04)02029-2
https://www.ncbi.nlm.nih.gov/pubmed/15557951
https://doi.org/10.1007/s002689910011
https://www.ncbi.nlm.nih.gov/pubmed/10594204
https://doi.org/10.1002/jso.25336
https://doi.org/10.1055/a-0662-5445
https://www.ncbi.nlm.nih.gov/pubmed/30199900
https://doi.org/10.1038/ajg.2017.47
https://doi.org/10.1055/a-0767-6529
https://www.ncbi.nlm.nih.gov/pubmed/30620948
https://doi.org/10.1007/s00464-023-10083-0
https://doi.org/10.1177/2050640619868367
https://doi.org/10.1016/j.gie.2013.08.006
https://www.ncbi.nlm.nih.gov/pubmed/24094466
https://doi.org/10.1177/2050640618817215
https://www.ncbi.nlm.nih.gov/pubmed/31019705
https://doi.org/10.1007/s11605-009-1080-7
https://www.ncbi.nlm.nih.gov/pubmed/19911239
https://doi.org/10.1055/s-0042-121001
https://www.ncbi.nlm.nih.gov/pubmed/27995195

J. Clin. Med. 2024, 13, 3226 10 of 11

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

van der Wiel, S.E.; Poley, ].W.; Koch, A.D.; Bruno, M.]. Endoscopic resection of advanced ampullary adenomas: A single-center
14-year retrospective cohort study. Surg. Endosc. 2019, 33, 1180-1188. [CrossRef] [PubMed]

Yamamoto, K.; Itoi, T.; Sofuni, A.; Tsuchiya, T.; Tanaka, R.; Tonozuka, R.; Honjo, M.; Mukali, S.; Fujita, M.; Asai, Y.; et al. Expanding
the indication of endoscopic papillectomy for Tla ampullary carcinoma. Dig. Endosc. 2019, 31, 188-196. [CrossRef] [PubMed]
Li, S.; Wang, Z.; Cai, F; Linghu, E.; Sun, G.; Wang, X.; Meng, J.; Du, H.; Yang, Y.; Li, W. New experience of endoscopic papillectomy
for ampullary neoplasms. Surg. Endosc. 2019, 33, 612-619. [CrossRef] [PubMed]

Sahar, N.; Krishnamoorthi, R.; Kozarek, R.A.; Gluck, M.; Larsen, M.; Ross, A.S.; Irani, S. Long-term outcomes of endoscopic
papillectomy for ampullary adenomas. Dig. Dis. Sci. 2020, 65, 260-268. [CrossRef] [PubMed]

Tringali, A.; Valerii, G.; Boskoski, I.; Familiari, P.; Landi, R.; Perri, V.; Costamagna, G. Endoscopic snare papillectomy for adenoma
of the ampulla of Vater: Long-term results in 135 consecutive patients. Dig. Liver Dis. 2020, 52, 1033-1038. [CrossRef]

Lee, R.; Huelsen, A.; Gupta, S.; Hourigan, L.F. Endoscopic ampullectomy for non-invasive ampullary lesions: A single-center
10-year retrospective cohort study. Surg. Endosc. 2021, 35, 684-692. [CrossRef]

Irani, S.; Arai, A.; Ayub, K,; Biehl, T.; Brandabur, ]J.J.; Dorer, R.; Gluck, M.; Jiranek, G.; Patterson, D.; Schembre, D.; et al.
Papillectomy for ampullary neoplasm: Results of a single referral center over a 10-year period. Gastrointest. Endosc. 2009, 70,
923-932. [CrossRef] [PubMed]

Napoleon, B.; Gincul, R.; Ponchon, T.; Berthiller, J.; Escourrou, J.; Canard, ].M.; Boyer, J.; Barthet, M.; Ponsot, P.; Laugier, R.; et al.
Endoscopic papillectomy for early ampullary tumors: Long-term results from a large multicenter prospective study. Endoscopy
2014, 46, 127-134. [CrossRef] [PubMed]

Ardengh, J.C.; Kemp, R.; Lima-Filho, E.R.; Dos Santos, J.S. Endoscopic papillectomy: The limits of the indication, technique and
results. World |. Gastrointest. Endosc. 2015, 7, 987-994. [CrossRef] [PubMed]

Bassan, M.; Bourke, M. Endoscopic ampullectomy: A practical guide. J. Interv. Gastroenterol. 2012, 2, 23-30. [CrossRef] [PubMed]
Espinel, J.; Pinedo, E.; Ojeda, V.; Guerra Del Rio, M. Endoscopic ampullectomy: A technical review. Rev. Esp. Enferm. Dig. 2016,
108, 271-278. [CrossRef] [PubMed]

Patel, R.; Varadarajuluy, S.; Wilcox, C.M. Endoscopic ampullectomy: Techniques and outcomes. J. Clin. Gastroenterol. 2012, 46, 8-15.
[CrossRef] [PubMed]

Han, J.; Kim, M.-H. Endoscopic papillectomy for adenomas of the major duodenal papilla (with video). Gastrointest. Endosc. 2006,
63,292-301. [CrossRef] [PubMed]

Heinzow, H.S.; Lenz, P,; Lenze, F.; Domagk, D.; Domschke, W.; Meister, T. Feasibility of snare papillectomy in ampulla of Vater
tumors: Meta-analysis and study results from a tertiary referral center. Hepato-Gastroenterology 2012, 59, 332-335. [CrossRef]
Ismail, S.; Marianne, U.; Heikki, J.; Jorma, H.; Leena, K. Endoscopic papillectomy, single-centre experience. Surg. Endosc. 2014, 28,
3234-3239. [CrossRef]

Ito, K.; Fujita, N.; Noda, Y.; Kobayashi, G.; Obana, T.; Horaguchi, J.; Koshita, S.; Kanno, Y.; Ogawa, T.; Kato, Y.; et al. Impact of
technical modification of endoscopic papillectomy for ampullary neoplasm on the occurrence of complications. Dig. Endosc. 2012,
24, 30-35. [CrossRef]

Kim, J.H.; Moon, J.H.; Choi, H.J.; Lee, H.S.; Kim, H.K.; Cheon, YK.; Cho, Y.D.; Lee, J.S.; Lee, M.S.; Shim, C.S. Endoscopic
snare papillectomy by using a balloon catheter for an unexposed ampullary adenoma with intraductal extension (with videos).
Gastrointest. Endosc. 2009, 69, 1404-1406. [CrossRef]

Pioche, M.; Wallenhorst, T.; Lepetit, H.; Lépilliez, V.; Rivory, J.; Legros, R.; Rostain, F.; Bianchi, L.; Charissoux, A.; Hervieu, V.; et al.
Endoscopic mucosal resection with anchoring of the snare tip: Multicenter retrospective evaluation of effectiveness and safety.
Endosc. Int. Open 2019, 7, E1496-E1502. [CrossRef] [PubMed]

Aiura, K.; Imaeda, H.; Kitajima, M.; Kumai, K. Balloon-catheter-assisted endoscopic snare papillectomy for benign tumors of the
major duodenal papilla. Gastrointest. Endosc. 2003, 57, 743-747. [CrossRef] [PubMed]

De Palma, G.D. Endoscopic papillectomy: Indications, techniques, and results. World |. Gastroenterol. 2014, 20, 1537-1543.
[CrossRef] [PubMed]

Bohnacker, S.; Seitz, U.; Nguyen, D.; Thonke, F.; Seewald, S.; deWeerth, A.; Ponnudurai, R.; Omar, S.; Soehendra, N. Endoscopic
resection of benign tumors of the duodenal papilla without and with intraductal growth. Gastrointest. Endosc. 2005, 62, 551-560.
[CrossRef] [PubMed]

Ahn, D.-W,; Ryu, J.K.; Kim, J.; Yoon, W.J.; Lee, S.H.; Kim, Y.-T.; Yoon, Y.B. Endoscopic papillectomy for benign ampullary
neoplasms: How can treatment outcome be predicted? Gut Liver 2013, 7, 239-245. [CrossRef]

Gondran, H.; Musquer, N.; Perez-Cuadrado-Robles, E.; Deprez, PH.; Buisson, F,; Berger, A.; Cesbron-Métivier, E.; Wallenhorst,
T.; David, N.; Cholet, F; et al. Efficacy and safety of endoscopic papillectomy: A multicenter, retrospective, cohort study on
227 patients. Therap. Adv. Gastroenterol. 2022, 15, 17562848221090820. [CrossRef] [PubMed]

Desilets, D.J.; Dy, RM.; Ku, PM.; Hanson, B.L.; Elton, E.; Mattia, A.; Howell, D.A. Endoscopic management of tumors of the
major duodenal papilla: Refined techniques to improve outcome and avoid complications. Gastrointest. Endosc. 2001, 54, 202-208.
[CrossRef]

Menees, S.B.; Schoenfeld, P.; Kim, H.M.; Elta, G.H. A survey of ampullectomy practices. World ]. Gastroenterol. 2009, 15, 3486-3492.
[CrossRef]


https://doi.org/10.1007/s00464-018-6392-9
https://www.ncbi.nlm.nih.gov/pubmed/30167949
https://doi.org/10.1111/den.13265
https://www.ncbi.nlm.nih.gov/pubmed/30161275
https://doi.org/10.1007/s00464-018-6577-2
https://www.ncbi.nlm.nih.gov/pubmed/30421083
https://doi.org/10.1007/s10620-019-05812-2
https://www.ncbi.nlm.nih.gov/pubmed/31463668
https://doi.org/10.1016/j.dld.2020.05.029
https://doi.org/10.1007/s00464-020-07433-7
https://doi.org/10.1016/j.gie.2009.04.015
https://www.ncbi.nlm.nih.gov/pubmed/19608181
https://doi.org/10.1055/s-0034-1364875
https://www.ncbi.nlm.nih.gov/pubmed/24477368
https://doi.org/10.4253/wjge.v7.i10.987
https://www.ncbi.nlm.nih.gov/pubmed/26265992
https://doi.org/10.4161/jig.20131
https://www.ncbi.nlm.nih.gov/pubmed/22586547
https://doi.org/10.17235/reed.2016.3867/2015
https://www.ncbi.nlm.nih.gov/pubmed/27187501
https://doi.org/10.1097/MCG.0b013e318233a844
https://www.ncbi.nlm.nih.gov/pubmed/22064552
https://doi.org/10.1016/j.gie.2005.07.022
https://www.ncbi.nlm.nih.gov/pubmed/16427938
https://doi.org/10.5754/hge11414
https://doi.org/10.1007/s00464-014-3596-5
https://doi.org/10.1111/j.1443-1661.2011.01161.x
https://doi.org/10.1016/j.gie.2008.07.049
https://doi.org/10.1055/a-0990-9068
https://www.ncbi.nlm.nih.gov/pubmed/31673623
https://doi.org/10.1067/mge.2003.213
https://www.ncbi.nlm.nih.gov/pubmed/12709713
https://doi.org/10.3748/wjg.v20.i6.1537
https://www.ncbi.nlm.nih.gov/pubmed/24587629
https://doi.org/10.1016/j.gie.2005.04.053
https://www.ncbi.nlm.nih.gov/pubmed/16185970
https://doi.org/10.5009/gnl.2013.7.2.239
https://doi.org/10.1177/17562848221090820
https://www.ncbi.nlm.nih.gov/pubmed/35480299
https://doi.org/10.1067/mge.2001.116564
https://doi.org/10.3748/wjg.15.3486

J. Clin. Med. 2024, 13, 3226 11 0f 11

40. Odemis, B.; Durak, M.B.; Cengiz, M. Endoscopic ampullectomy of benign ampullary lesions: Outcomes from a single center
study. Surg. Laparosc. Endosc. Percutan. Tech. 2020, 30, 270-275. [CrossRef]

41. Catalano, M.F; Linder, ].D.; Chak, A.; Sivak, M.V.; Raijman, I.; Geenen, ].E.; Howell, D.A. Endoscopic management of adenoma of
the major duodenal papilla. Gastrointest. Endosc. 2004, 59, 225-232. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1097/SLE.0000000000000775
https://doi.org/10.1016/s0016-5107(03)02366-6
https://www.ncbi.nlm.nih.gov/pubmed/14745396

	Introduction 
	Materials and Methods 
	Study Design 
	Study Outcome Measures 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

