71112 _Auto_Edited.docx



Name of Journal: World Journal of Gastroenterology
Manuscript NO: 71112
Manuscript Type: ORIGINAL ARTICLE

Retrospective Study
Clinical outcomes of endoscopic papillectomy of ampullary adenoma: A multi-center
study

Chol 5] et al. Clinical outcomes of EP of AA

Seong Ji Choi, Hong Sik Lee, Jiyeong Kim, Jung Wan Choe, Jae Min Lee, Jong Jin Hyun,
Jai Hoon Yoon, Hyo Jung Kim, Jae Seon Kim, Ho Soon Choi

Abstract

BACKGROUND

Ampullary adenoma is a rare premalignant lesion, but its incidence is increasing.
Endoscopic papillectomy has become the first treatment of choice for ampullary
adenomas due to its safety and effectiveness, thereby replacing surgical resection
However, recurrence rates and adverse events after endoscopic papillectomy were

reported in up to 30% of cases.

AIM
To review thelong-term outcomes of endoscopic papillectomy and investigate the factors

that affect these outcomes.

METHODS




We retrospectively analyzed the data of patients who underwent endoscopic
papillectomy for ampullary adenoma at five tertiary hospitals between 2013 and 2020.
We evaluated clinical outcomes and their risk factors. The definitions of outcomes were
as follow: (1) curative resection: complete endoscopic resection without recurrence; (2)
endoscopic success: treatment of ampullary adenoma with endoscopy without surgical
intervention; (3) early recurrence: reconfirmed adenoma at the first endoscopic
surveillance; and (4) late recurrence: reconfirmed adenoma after the first endoscopic
surveillance.

RESULTS

A total of 106 patients were included for analysis. Of the included patients, 81 (76.4%)
underwent curative resection, 99 (93.4%) had endoscopic success, showing that most
patients with non-curative resection were successfully managed with endoscopy. Sixteen
patients (15.1%) had piecemeal resection, 22 patients (20.8%) had shown
positive/uncertain resection margin, 11 patients (16.1%) had an early recurrence, 13
patients (10.4%) had a late recurrence, and 6 patients (5.7%) had a re-recurrence. In
multivariate analysis, a positive/uncertain margin [Odds ratio (OR) = 4.023, P = 0.048]
and piecemeal resection (OR = 6.610, P = 0.005) were significant risk factors for early and
late recurrence, respectively. Piecemeal resection was also a significant risk factor for non-
curativeresection (OR = 5.424, P = 0.007). Twenty-six patients experienced adverse events

(24.5%).

CONCLUSION
Endoscopic papillectomy is a safe and effective treatment for ampullary adenomas.
Careful selection and follow-up of patients is mandatory, particularly in cases with

positive/uncertain margin and piecemeal resection.
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Recurrence; Adverse event
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INTRODUCTION

Ampullary adenomas (AAs) are rare lesions, with a prevalence of 0.04%-0.12% in
autopsy, and account for 0.2%-5% of newly diagnosed intestinal neoplasmsl'3l. As the
number of endoscopic surveillance or computed tomography (CT) scans has increased,
the number of AAs detected has also increased. Patients with AA are often asymptomatic,
and other complaints are related to biliary or pancreatic obstruction, such as jaundice,
biliary colic, or pancreatitis. Even in asymptomatic patients, an AA needs to be removed
because of its malignant potentiall4l. Furthermore, complete excision of AAs is necessary
because of poor diagnostic accuracy with false-negative rates of up to 30% and diagnostic
discrepancy of pathologic results, reported as 25%-60%, with forceps biopsy/5-.

Endoscopic papillectomy (EP) was first introduced for the treatment of AA by Suzuki
et all7lin 1983, and both endoscopic and surgical approaches have been considered for the
treatment of AA. EP is now considered as the first treatment of choice for benign AA due
to the high recurrence, mortality, and morbidity of surgery®11l. Nevertheless, there
remain concerns regarding EP. The reported EP adverse event rate is over 20% and while
most cases are not severe, this cannot be neglected('2l, The recurrence rate after EP is high
at 58.3%, and re-recurrence or persistence of AA has often been reported, requiring
patients to undergo additional procedures or surgeryl1314l. Despite recent guidelines,
there is no consensus on outcome parameters, and there are no established indication for
EP or guidelines for EP technique, and no guidelines for the management of recurrence
arﬁ re-recurrencel!21516],

Here, we aimed to evaluate the clinical outcomes of patients who underwent EP and
investigate the factors that affect recurrence and adverse events to assist in improving the

outcomes of EP and establishing the guidelines for EP.

MATERIALS AND METHODS

Study design
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We retrospectively reviewed the medical charts of patients who underwent EP for AA
between January 2013 and December 2019 and their follow-up data until December 2020
at five tertiary hospitals: Korea University Anam Hospital, Korea University Guro
Hospital, Korea University Ansan Hospital, Hanyang University Seoul Hospital, and
Hanyang University Guri Hospital. We excluded patients who underwent EP or surgical
ampullectomy prior to enrollment and those who were followed up for less than a year
after EP. Patients with non-adenomatous lesions were also excluded.

Patient baseline characteristics including age, sex, body mass index, clinical
presentations, and initial pathologic reports of the lesion were recorded. Patients were
screened for familial adenomatous polyposis (FAP), and mean follow-up periods were
calculated. Parameters for EP techniques were recorded using written reports of EP,
endoscopic images, and fluoroscopic images. These parameters included endoscopic
ultrasound (EUS), cholangiogram, pancreatogram, submucosal lifting, type of
resection(en-bloc/ piecemeal), thermal ablation after resection, complete endoscopic

resection, bile duct stent insertion (BDS), and pancreatic duct stent insertion (PDS).

EP procedure
EP was performed at five tertiary hospitals with over 500 endoscopic retrograde
cholangiography (ERCP) annual cases by seven experts with over five years of ERCP
experience. Before EP, EUS was performed at the endoscopist’s discretion. After adequate
sedation, the ampulla of Vater was carefully inspected for its size, extent, and signs of
malignancy (Figure 1A). Following the inspection, a cholangiogram and pancreatogram
were obtained in cases requiring evaluation of a possible intraductal invasion. Then,
snare polypectomy was performed (Figure 1B). Mucosal lifting using saline was
performed if needed. With a standard polypectomy snare, the adenoma was tightly
grasped, and the electrical current was applied until complete resection of the lesion was
achjeved.

En-bloc resection of AA was first attempted, and a piecemeal resection was performed

if en-bloc resection was not possible. The resected specimen was removed and sent for
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pathologic evaluation (Figure 1C). The specimen was reviewed by a gastrointestinal
pathologist and one or more residents in each hospital.

The EP site was observed for possible remnant lesions and immediate adverse events.
Where remnant tissue was suspected, removal was performed with repeated biopsy,
snaring, or thermal ablation with argon plasma coagulation (APC). In the event of
immediate bleeding, epinephrine was sprayed with additional APC if bleeding persisted.
In the event of duodenal perforation, endoscopic hemoclips were applied for the primary
closure and surgery was subsequently performed. Sphinterotomies, BDS, and PDS were
performed if needed (Figure 1D). The procedure was terminated if there was no more
residual tissue or in the absence of inmediate adverse events. Subsequently, the patient
was observed on the ward with physical examination, monitoring of vital signs,
laboratory tests, and X-rays for early adverse events. The details of each endoscopic
procedure were determined by the endoscopist.

All patients underwent routine follow-up after EP. Within 3 mo of the procedure,
patients underwent endoscopic surveillance for assessment of remnant tissue and
recurrence, and stent removal (Figure 1E). Biopsy was performed if any remnant lesion
was suspected. If the biopsy result showed remnants or early recurrence, additional
therapeutic plans were decided by the endoscopist with the patient (Figure 1F). If no
abnormal lesion was identified, the patient underwent further surveillance at six-

monthly intervals for the first two years and annually thereafter.

Outcome measures
EP results included the resection specimen size, pathologic findings, accuracy of
endoscopic biopsy, resection margin, curative resection, early and late recurrence, re-
recurrence, endoscopic success, mean hospital stay, and mean adenoma-free period. EP
outcomes were obtained from pathologic reports and medical charts.

Curatjve resection was defined as complete endoscopic resection without recurrence
during follow-up. Early recurrence was defined as recornfirmed adenoma following

biopsy at the first surveillance endoscopy. Late recurrence was defined as reconfirmed




adenoma following biopsy after the first surveillance endoscopy. Re-recurrence was
defined as recurrence of adenoma at the follow-up biopsy after the treatment of early or
late recurrence. Endoscopic success was defined as treatment of AA with endoscopy,
incdluding cases with residual tissue, recurrence or complications, without surgical
intervention. Resection margins were categorized into 3 groups, negative, positive, and
uncertain, and they were analyzed as positive/uncertain group and negative group(1718l.

Adverse events of EP were categorized into early events (pancreatitis, delayed
bleeding, cholangitis, and perforation) occurring within 30 d of the procedure and late
events (papillary stenosis and death) occurring after 30 d following the procedure.
Endoscopic adverse events and their severity were graded according to the American
Society for Gastrointestinal Endoscopy criterial*l. We set the minimum follow-up
duration to one year to avoid underestimation of recurrence and adverse events.
Univariate analysis and multivariate analysis were performed to evaluate the risk factors

of early and late recliurence, non-curative resection, and adverse events.

Statistical analysis

Continuous variables were expressed as mean and standard deviation, and Categorical
variables were expressed as a number and percentage. Univariate logistic regression
analysis was performed to analyze the risk factors for early and late recurrences, non-
curative resection, and adverse events. Variables that were significant in the univariate
analysis were included in the multivariate logistic regression analysis. A P value < 0.05
was considered significant. The probability of adenoma-free after EP was analyzed using
the Kaplan-Meier method. The statistical analyses were performed using the SPSS
version 22.0 software (IBM Corp., Armonk, N.Y., USA).

RESULTS
We retrospectively collected the medical records of 119 patients and their follow-up data
(Figure 2). We excluded seven patients who failed to meet the follow-up criteria or were

lost to follow-up within a year of the procedure, and six patients because of non-
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adenomatous lesions. After the exclusion criteria were applied, 106 patients were finally
included for analysis.

Patient baseline characteristics are shown in Table 1. Seventy-three patients (68.9%)
were asymptomatic, and AA was diagnosed incidentally from screening endoscopy or
CT scan The most frequent symptoms associated with AA were jaundice in 16 patients
(15.1%) and abdominal discomfort in 13 patients (12.3%). All patients underwent biopsy
before the EP procedure, and their pathology reports were as follows: chronic
inflammation in 2 patients (1.9%), atypical proliferative epithelium in 3 patients (2.8%),
adenoma with low-grade dysplasia in 91 patients (85.8%), and adenoma with high-grade
dysplasia in 10 patients (9.4%).

The EP techniques used for the patients are listed in Table 2. EUS was performed in 37
patients (34.9%), and a cholangiogram and pancreatogram were obtained in 70 patients
(66.0%) and 87 patients (82.1%), respectively. Four patients (3.8%) underwent submucosal
lifting with normal saline. En-bloc resection was performed in 90 patients (84.9%), and
piecemeal resection was performed in 16 patients (15.1%). After the resection, thermal
ablation was performed in 24 patients (22.6%) because of remnant tissue or immediate
bleeding. Complete endoscopic resection was successfully performed in 105 patients
(99.1%), and in one patient the lesion could not be completely removed due to underlying
fibrosis and a diagnosis of adenocarcinoma was finally made. BDS and PDS were
performed in 25 patients (23.6%) and 78 patients (73.6%), respectively.

Table 2 also summarizes the results of the EP. The mean size of the resected specimen
was 13.6 £ 5.5 mm, and the final pathologic results were as follows: chronic inflammation
in 3 cases (2.8%), low-grade dysplasia in 81 cases (76.4%), high-grade dysplasia in 18 cases
(17.0%), and adenocarcinoma in 4 cases (3.8%). Figure 2 shows the diagnostic
discrepancies between the initial and final pathologies. Lesions that showed chronic
inflammation or atypical proliferative epithelium on initial biopsy were all low-grade
dysplasia on final diagnosis. Out of 91 cases of low-grade dysplasia on the initial biopsy,
the final pathologic results were chronic inflammation in three cases (2.8%), low-grade

dysplasia in 75 cases (82.4%), high-grade dysplasia in 9 cases (9.9%), and adenocarcinoma
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in four cases (3.8%). Out of 10 cases of high-grade dysplasia on the initial biopsy, the final
pathologic results were low-grade dysplasia in one case and high-grade dysplasia in nine
cases. Endoscopic biopsy was accurate in 84 patients (79.2%), with underestimation in18
patients (17.0%) and overestimation in 4 patients (3.8%).

RO resection was achieved in 84 patients (79.2%), and curative resection was achieved
in 81 patients (76.4%). Early recurrence was found in 11 patients (10.4%), late recurrence
was found in 13 patients (12.3%), and all recurrences were local lesions. Re-recurrence
occurred in six patients (5.7%), and patient characteristics are summarized in
Supplementary table 1. Figure 2 also shows the number of early and late recwurrences from
final pathologic results, how these cases were managed, how many re-recurrences
occurred after the initial management, and final management of re-recurrences.

Initial management of the 11 patients with early recurrence involved endoscopic
therapy in 7 cases (two EPs, two biopsies, and three thermal ablations) and surgery in
four cases [two transduodenal ampullectomies (TA) and two pylorus-preserving
pancreaticoduodenectomies (PPPD)]. Three patients with re-recurrence were managed
with thermal ablation (two cases) and TA (one case). The 13 patients with late recurrence
were initially managed endoscopically (six biopsies and seven ablations), and three
patients with re-recurrence underwent thermal ablation, biopsy, and TA, respectively.
Altogether, 99 patients (93.4%) were managed by endoscopy alone, and seven patients
(6.6%) underwent additional surgical management: four patients due to a remnant lesion,
two patients due to re-recurrence, and one patient due to incomplete resection and
perforation (Figure 2). The mean adenoma-free period was 29.6 £ 21.3 mo, and the
adenoma-free survival is shown in Figure 3. Except for a patient who showed recurrence
after 27 mo of the EP procedure, 12 patients (92.3%) experienced recurrence within a year
of the EP procedure.

Table 3, Table 4, and Table 5 show the univariate and multivariate analysis of the risk
factors for early recurrence, late recurrence and non-curative resection, respectively. Age
over 65, EUS, size > 1.5 cm and positive/ uncertain resection margin were statistically

significant risk factors for early recurrence in unjvariate analysis, and positive/uncertain
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resection margin [Odds ratio (OR) = 4.023; 95%CI: 1.088-16.387; P = 0.048] was the
significant factor for early recurrence in multivariate analysis. Presence of symptom (OR
=4.659; 95%ClI: 1.292-16.797; P =0.019) and piecemeal resection (OR =7.114; 95%CI: 1.993-
25.398; P = 0.003) were significant risk factors for late recurrence in univariate analysis,
and piecemeal resection (OR = 6.610; 95%CIL: 1.760-24.820; P = 0.005) was the only
significant factor for late recurrence in multivariate analysis. Body mass index over 25,
presence of symptom, and piecemeal resection were significant risk factors for non-
curative resection, and multivariate analysis showed that piecemeal resection (OR =
5.424; 95%CI: 1.582-18.600; P = 0.007) was a significant risk factor for non-curative
resection.

Altogether, adverse events occurred in 26 patients as shown in Table 6. Early adverse
events were as follows: pancreatitis in 14 patients (13.2%), delayed bleeding in 11 patients
(10.4%), cholangitis in six patients (5.7%), and perforation in one patient (0.9%). No late
adverse events were reported. In most cases, the severity of adverse events was classified
as either mild or moderate, except for one case with perforation. Table 7 shows the
univariate and multivariate analysis of risk factors for adverse events, including
pancreatitis and delayed bleeding. FAP, pancreatogram, thermal ablation and PDS were
significant risk factors for pancreatitis in univariate analysis, and in multivariate analysis,
thermal ablation (OR = 4.128; 95%CI: 1.005-17.128; P = 0.048) was a positive risk factor,
while PDS (OR = 0.205; 95%CI: 0.044-0.945; P = 0.042) was a negative risk factor for
pancreatitis. Cholangiogram, piecemeal resection, and BDS were significant risk factors
for delayed bleeding in univariate analysis, and piecemeal resection (OR = 6.698; 95%Cl:
1.1.599-28.057; P = 0.009) was the only significant risk factor in multivariate analysis. No

significant risk factor for cholangitis or perforation was identified.

DISCUSSION
Of the 106 patients, curative resection was performed in 81 patients (76.4%) with 26 cases
of adverse events (24.5%), 11 early recurrences (10.4%), 13 Late recurrences (12.3%), and

6 re-recurrences (5.7%). Our results were consistent with those of previous studies
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showing curative resection rates of 73.0%-82.7%, adverse events rates of 15.0%-43.6%,
early recurrence rates of 2.7%-19.0%, and late recurrence rates of 0-23.9%[420-23]. There
are large variations in the reported outcomes, particularly among studies involving small
numbers of cases because there is no consensus on which parameter best represents the
performance of EP. The parameters used in previous studies are inconsistent, and
inclusion criteria for EP vary.

Factors used for the evaluation of outcomes in previous studies include visual resection
margin, histologic resection margin, recurrence, adverse events, need for surgery, and
combinations of these factors. We suggest that curative resection (negative visual
resection margin and no recurrence), adverse events, and endoscopic success (negalive
visual resection margin and no need for surgery) best represent the outcomes of EP. An
ideal outcome for EP is the achievement of complete removal of the AA, without adverse
events, and without recurrence, which is curative resection with no adverse event.
Moreover, even in the event of recurrence, most of these patients can be and are managed
endoscopically, representing cases of endoscopic success. We attempted to identify the
factors that could predict and improve these outcomes.

In 84 patients (79.2%) the initial and final pathologic results were consistent, which is
comparable to previously reported studiesl?®2). The initial biopsy result for the four
patients with adenocarcinoma was reported as low-grade dysplasia. Biopsies of AA can
occasionally be insufficient because the biopsy is often performed using a forward-
viewing endoscope, making a targeted biopsy difficult. Therefore, even if the initial result
is benign, it is important to remove the lesion completely with an adequate margin-free
area in case of malignancy.

The ampullary lesions found after EP are often described as remnant/residual or
recurrence in the literature(1202224 Currently, these two categories are clinically
distinguished according to the timing of lesion discovery: most studies define
remnant/residual as the part of the previous lesion found at the first or any surveillance
endoscopy performed 3-6 mo after EP, and recurrence as the lesion found after the first

surveillance endoscopy or 6 mo after EP. Both are confirmed histologically. There is a

10/ 30




clear difference between these definitions as remnant/residual refers to the remaining
part of the pathologic lesion, while recurrence refers to a pathologic lesion that is newly
developed after the procedurel?®l. However, it is often difficult to separate these cases
clinjcally. Diagnosis of a remnant could be delayed and the lesion may be found after the
first surveillance endoscopy for a number of reasons including small size of remnant
tissues and tissue burn from the procedure, and the delay in diagnosis leads to
underestimation of remnant/residual lesions and overestimation of recurrence cases(18l.
Considering a newly identified lesion at the first surveillance endoscopy as a
remnant/residual in RO resection may also be controversial. Therefore, instead of labeling
these two groups differently, it is preferable to refer to both lesions as recurrence and
distinguish these cases according to the timing of diagnosis. The recent European Society
of Gastrointestinal Endoscopy guideline states that up to two thirds of recurrences are
early recurrences13l.

These two groups differ in terms of the timing of the diagnosis and clinical
implications, and there may also be differences in patient management. Recurrences were
managed at the endoscopist’s discretion using various strategies, including endoscopic
and surgical management. Except for early recurrence from adenocarcinoma that was
managed with PPPD, it was difficult to identify which factors were considered for a
particular treatment. However, early recurrences tend to be managed more aggressively
than late recuurrences, although the numbers were small for comparisons to be statistically
significant (3 vs 1 TA and 2 vs 0 additional EP for early vs late recurrences). This tendency
may be explained in that in cases of early recurrence, the initial removal of the lesion has
been incomplete, so more invasive treatment may be required compared to the previous
treatment method. Conversely, late reciurences are newly developed lesions that are
typically small or are early lesions.

It is often difficult to establish which area of the adenoma is responsible for the
recurrence because recurrences are typically small, but it can be presumed that they occur
from the bile duct, pancreatic orifice, base of ampulla, or resection margin. Reported risk

factors for recurrence include age, sex, FAP, intraductal involvement, incomplete
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resection, piecemeal resection, and final pathology, although the results of these studies
are rather inconsistent(3232>27] Here, a positive/uncertain resection margin in the
pathologic report was a significant risk factor for early recurrence, and piecemeal
resection was a significant risk factor for late recurrence. This is the first study to analyze
the risk factors for both early and late recurrence, considering the different definitions
and characteristics of recurrence. A positive resection margin could increase the risk of
remnants at the resection margin, but this association was not found to be significant in
previous studies(®l. This may be because the positive margin following an EP procedure
is occasionally unreliable, as the resected lesions are often too small to be properly
manjpulated, and cauterization may mask a positive marginl’”7l. Also, many previous
studies do not clearly state how they analyzed the lesion with uncertain margin. More
studies are needed to understand the clinical implications of a positive/uncertain
resection margin and develop further management strategies for margin-
positive/uncertain lesions. Additionally, to reduce recwrrence after EP, it is important to
check the peripheral and deep margin of the lesion meticulously before the EP, including
intraductal involvement, and secure the resection margin properly during the EP. This is
because recurrence could be caused by the poor selection of patients or inability to secure
the margin d uring the procedure, which is sometimes inevitable due to the characteristics
of the lesion or the procedure itself. A more aggressive procedure could secure an
adequate ma.rgi.n but may cause adverse events such as perforation, 50 proper selection
of patients and careful approaches are mandatory. Similar considerations apply to the
higher risk of late recurrence in piecemeal resection. In piecemeal resection, the resection
margin may be unreliable, and a thorough evaluation and follow-up for recurrence is
required. Piecemeal resection was a significant risk factor for non-curative resection,
meaning en-bloc resection is a significant protective factor for curative resection, while a
pathologic margin was not significant. A positive/uncertain margin and piecemeal
resection are important factors for recurrence prediction, although their negative
predictive values were 79.8% and 77.4%, respectively; thus, curative resection cannot be

assumed in lesions with a negative margin or en-bloc resection
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Interestingly, our study was the first to compare the effects of factors including hospital
setting and endoscopist experience on the outcome of EP (Supplementary table 2), and
these were not significant for remnant, recurrence, or adverse events. These findings
suggest that there was no significant difference in EP results between hospitalgvith a
certain volume of ERCP cases and endoscopists with a certain level of experience. Further
studies with larger number of patients are needed to support our suggestion.

Of the six patients with re-recurrence, two patients experienced re-recurrence even
after a further session of endoscopic treatment and underwent surgery. Patients with
persistent AA showed no specific features to guide the early prediction of the lesion
characteristics and early transition to more invasive therapy. The finding that EUS was
performed in both patients with re-recurrence suggests that EUS may not adequately
predict recurrence or persistence. Moreover, it is unclear as to what extent a benign,
although premalignant, AA lesion should be treated at recurrence, considering the
adverse events associated with the available treatments. High-quality recommendations
or guidelines are necessary.

Our results showed that most adverse events caused by EP showed mild- to moderate-
grade severity. The role of thermal ablation in bleeding remains controversial and studies
have shown that the risk of pancreatitis increased with the size of the lesion and when
hemostasis was performed(222328], Here, thermal ablation was not significantly associated
with bleeding or recurrence although it increased the risk of pancreatitis. The role of PDS
is still under debate, but results of several studies, including ours, advocate the use of
PDS for prophylaxis of pancreatitisl2?1l. Moreover, no pancreatic stenosis was observed,
and this could be explained by our relatively high PDS rate at 73.6% . Hence, it is expected
that PDS will help prevent pancreatitis and pancreatic stenosis, and we recommend
routine pancreatic stenting, if possible. Also, our result showed that piecemeal resection
was the only significant risk factor for delayed bleeding. Piecemeal resection was
performed for lesions where en-bloc resection was impossible, therefore, the lesions with
piecemeal resection tend to be larger2l. A previous study did not show the correlation

between piecemeal resection and bleeding, based on the small number of piecemeal
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resection cases, but colonic lesions with piecemeal resection show significant bleeding
during endoscopic mucosal resectionl3233. Further research is needed to support the role
and adverse events of piecemeal resection in endoscopic papillectomy.

Our study has several limitations. As the indications for EP have not been established,
selection bias could not be avoided. Moreover, due to the lack of guidelines on the
optimal EP technique, several decisions made during the procedure were at the discretion
of the endoscopist. Not all hospitals distinguished margin-positive cases as vertical or
lateral involvement, therefore, we simplified the involvement of the margin as
positive/uncertain or negative. Finally, the study design was retrospective, and factors

regarding the procedure and follow-up could not be controlled.

CONCLUSION

EP is a feasible treatment option for AA with high technical success. However, diagnostic
discrepancy, remnant lesions, recurrence, and adverse events cannot be neglected. Unlike
gastric or colon adenoma resection, even in cases of complete resection, remnant lesions,
recurrence, and re-recurrence were identified, emphasizing the importance of follow-up.
For patients with a positive/uncertain resection margin in particular, close follow-up for
early recurrence is required, and the possibility of late recuurence should be considered
in patients with piecemeal resection. Especially in patients with a positive/ uncertain
resection margin or piecemeal resection, the possibility of recurrence should be

considered, and closer follow-up for recurrence is required.
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Figure Legends

Figure 1 Endoscopic papillectomy of ampullary adenoma. A: Careful inspection of the
ampulla was required before the procedure; B: Endoscopic papillectomy was performed
using a conventional polypectomy snare; C: The resected specimen was retrieved and
pinned on a cork with nails for pathological evaluation; D: The resected area was
carefully inspected, and an additional procedure including comumon bile duct stenting
(blue stent) or pancreatic duct stenting (green stent) was performed; E: Endoscopic
surveillance was mandatory; F: If recurrence was suspected, additional treatment was

considered.

Figure 2 Flowchart of the study. After applying the exclusion criteria, 106 patients were
ervolled, showing the correlation between the initial and final pathology. After the
procedure, remnant and recurrent lesions were identified in follow-up surveillances.
Most of these lesions were successfully managed with endoscopy. The gray-colored box

indicates surgical management.
Figure 3 Adenoma-free survival after endoscopic papillectomy. The vertical axis of the

graph indicates the adenoma-free probability, and the horizontal axis shows time to

remnant or recurrence after endoscopic papillectomy. The longest adenoma-free period
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before recurrence was 27 mo, and the longest adenoma-free period without recurrence

was 4 mo.




Table 1 Baseline characteristics of patients

Characteristics n (%)/mean + SD (n = 106)
Age, yr 6141128
<65 61 57.5)

> 65 45 (42.5)
Sex

Male 62 (58.5)
Female 44 (41.5)
Body mass index (kg/m?) 233+22
<25 90 (84.9)

> 25 16 (15.1)
Clinical presentation

Asymptomatic 73 (68.9)
Jaundice 16 (15.1)
Abdominal discomfort 13 (12.3)
Other 4(3.8)
Familial adenomatous polyposis 3(28)
Initial pathology

Chronic inflammation 2 (1.9)
Atypical proliferative epithelium 3(28)
Low-grade dysplasia 91 (85.8)
High-grade dysplasia 10 (9.4)
mean follow-up, mo 362 +183

21730




Table 2 Techniques and outcomes of endoscopic papillectomy

n (%Y)/mean + SD (n = 106)

EUS

ERCP

Cholangiogram
Pancreatogram

Submucosal lifting

Type of resection

En-bloc

Piecemeal

Thermal ablation after resection
Complete endoscopic resection
Stent implantation

Bile duct

Pancreatic duct

Resection specimen size, mm
<15

>15

Final pathology

Chronic inflammation
Adenoma

Low grade

High grade

Adenocarcinoma

Accuracy of endoscopic biopsy
Underestimate

Overestimate

Resection margin

37 (34.9)

70 (66.0)
87 (82.1)
4(3.8)

90 (84.9)
16 (15.1)
24 (22.6)
105 (99.1)

25 (23.6)
78 (73.6)
13655
77 (72.6)
29 (27.4)

3(2.8)
81 (76.4)
18 (17.0)

4(3.8)

18 (17.0)
4 (3.8)
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Negative
Positive/Uncertain
Positive

Uncertain

Curative resection
Early recurrence
Late recurrence
Re-recurrence

Endoscopic success

mean hospital stay, d

mean adenoma-free period, mo

84 (79.2)
22 (20.8)
19 (17.9)
3(2.8)
81 (76 4)
11 (10.4)
13 (12.3)
6(5.7)
99 (93.4)
57430
296+21.3

EUS: Endoscopic ultrasound; ERCP: Endoscopic retrograde cholangiography.

Table 3 Risk factors of early recurrence

Simple logistic  regression Multiple logistic regression
(Univariate analysis) (Multivariate analysis)
OR (95%CT) P value OR (95%CT) Pvalue
Age, > 65 yr 4.18 (1.042-16.774) 0.044 3441 (0.807- 0.095
14.672)
Sex, Male 1.8 (0.513-6.319) 0.359
Body mass index > 1.286 (0.251-6.587) 0.763
25 kg/m?
Symptomatic 3.022 (0.851-10.738)  0.087
EUS 3.792 (1.031-13.946)  0.045 1.622 (0.290-9.073) 0.582
Cholangiogram 1.125 (0.307-4.128) 0.859
Pancreatogram 2.338 0.432
(0.281-19.450)
Submucosal lifting 3.067 (0.291-32.329)  0.351




Piecemeal
resection
Thermal ablation
BDS

PDS

Size, > 15 mm
Initial pathology
Benign

LGD

HGD
Positive/uncertain
resection margin

Complication

1.286 (0.251-6.587)

0.313 (0.038-2.578)
1.244 (0.304-5.096)
0.901 (0.221-3.675)

3.757 (1.048-13.461)

Ref

0.683 (0.074-6.272)
2.333 (0.167-32.584)
5.925 (1.610-21.801)

2.937 (0.815-10.582)

0.763

0.280
0.761
0.885
0.042

0.736
0.529
0.007

0.100

1.811 (0.344-9.521)  0.483

4023 (1.088- 0.048
16.387)

OR: Odds ratio; EUS: Endoscopic ultrasound; BDS: Bile duct stent insertion; PDS:

Pancreatic duct stent insertion; LGD: Low grade dysplasia; HGD: High grade dysplasia.

Table 4 Risk factors of late recurrence

ple logistic regression Multiple logistic regression

(Univariate analysis)

(Multivariate analysis)

OR (95%CI) P value

OR (95%CI) P value

Age, > 65 yr

Sex, Male

Body mass index >

25 kg/m?

Symptomatic

0.564 (0.162- 0.368

1.961)

0.865 (0.263- 0.812

2.847)

2095 (0.645- 0.219

6.810)

4659 (1.292- 0.019

16.797)

4213 (0.091- 0.061
16.728)




EUS

Cholangiogram

Pancreatogram

Submucosal lifting

Piecemeal resection

Thermal ablation

BDS

PDS

Size, > 15 mm

Positive/uncertain

resection margin

Complication

0.521 (0.134- 0346
2.023)
1.250 (0.377- 0715
4.140)
2.880 (0.351- 0.324
23.609)
2500 (0.240- 0.443
26.004)
7.114 (1.993- 0.003
25.398)
2434 (0.715- 0155
8.293)
1524 (0.426- 0517
5.449)
4657 (0.576- 0.149
37.636)
0.444 (0.092- 0.312
2140)
0.286 (0.035- 0.242
2.326)
0.913 (0.231- 0.897
3.606)

6.610  (1.760- 0.005
24.820)

OR: Odds ratio; EUS: Endoscopic ultrasound; BDS: Bile duct stent insertion; PDS:

Pancreatic duct stent insertion
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Table 5 Risk factors of non-curative resection

ple logistic regression Multiple logistic regression

(Univariate analysis) (Multivariate analysis)

OR (95% CI) P value

OR (95% CI) P value

Age, > 65 yr 1.485 (0.595- 0.397
3.703)
Sex, Male 1.256  (0.503- 0.625
3.141)
Body mass index > 3.340 (1.090- 0.035 2942  (0.855- 0.087
25kg/m? 10.235) 10.117)
Symptomatic 2905 (1.133- 0.026 3.509 (0.942- 0.058
7.466) 9.914)
EUS 1.455 (0.572- 0.431
3.699)
Cholangiogram 1.222  (0.475- 0.678
3.148)
Pancreatogram 2.877 (0.615- 0.179
13.458)
Submucosal lifting  3.636  (0.484- 0.209
27.302)
Piecemeal resection 4.625 (1.510- 0.007 5424  (1.582- 0.007
14.162) 18.600)
Thermal ablation 1.185 (0.410- 0.754
3.427)
BDS 1.464 (0.526- 0.466
4.076)
PDS 1.949 (0.601- 0.266
6.322)




Size, > 15 mum 1452 (0.543- 0.457

3.881)

Initial pathology

Benign Ref

LGD 0.446 (0.098- 0.297
2.036)

HGD 0.556 (0.065- 0.592
4.755)

Positive/uncertain  1.839 (0.648- 0.252

resection margin 5.220)

Complication 1778 (0.656- 0.258
4.817)

OR: Odds ratio; EUS: Endoscopic ultrasound; BDS: Bile duct stent insertion; PDS:

Pancreatic duct stent insertion; LGD: Low grade dysplasia; HGD: High grade dysplasia

Table 6 Adverse events of endoscopic papillectomy

n (%) (n = 106)

Early

Pancreatitis 14 (13.2)
Delayed bleeding 11 (10.4)
Cholangitis 6 (5.7)
Perforation 1(0.9)
Late

Papillary stenosis 0 (0.0)
Mortality 0 (0.0)
Total 26 (24.5)
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Table 7 Univariate and multivariate analysis of risk factors for pancreatitis and

bleeding
Pancreatitis Bleeding
Univariate Multivariate ~ Univariate Multivarjate
analysis analysis analysis analysis
OR P OR p OR p OR p
(95%CI valu (95%CI valu (95%CI valu (95%CI valu
) e ) e ) e ) e
Age, > 65 yr 0.722 0.585 0.753 0.667
(0.225- (0.206-
2.323) 2.745)
Sex, Male 1.486 0.491 1.800 0.359
(0.481- (0.513-
4.590) 6.319)
Body mass index 0.412 0.635 0.533 0.563
> 25 kg/ m? (0.071- (0.063-
3.902) 4.480)
Symptomatic 0.144 0.068 1.9%4 0.285
(0.018- (0.562-
1.153) 7.073)
EUS 2.067 0.210 1.641 0.442
(0.664- (0.465-
6.428) 5.788)
FAP 15167 0.031 9.363 0.155 4.650 0.226
(1.277- (0.429- (0.386-
180.166 204.392 55.945)
) )




Cholangiogram

Pancreatogram

Piecemeal

resection

Thermal ablation

BDS

PDS

Size,> 15 mm

Initial pathology
Benign
LGD

1.550
(0.493-
4.870)
0.278
(0.087-
0.885)
0.929
(0.187-
4.606)
4.412
(1.366-
14.250)
0.868
(0.222-
3.393)
0.102
(0.030-
0.349)
1.072
(0.308-
3.731)

Ref
0.975
(0.109-
8.693)

0.453

0.030

0.928

0.013

0.838

0.000

0.913

0.982

0.534
(0.106-
2.678)

4128
(1.005-
17.128)

0.205
(0.044-
0.945)

0.446

0.048

3.983
(1.081-
14.669)
2338
(0.281-
19.450)
6.364
(1.661-
24.375)
2143
(0.570-
8.052)
4.800
(1.323-
17.418)
1.607
(0.325-
7.951)
2,465
(0.690-
8.812)

Ref
0.293
(0.050-
1.697)

0.038

0.432

0.007

0.259

0.017

0.561

0.165

0.171

2235
(0.323-
15.460)

6.698
(1.599-
28.057)

2.647
(0.398-
17.619)

0.415

0.009

0.314
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HGD 2.333 0.529 0.429 0.529

(0.167- (0.031-

32.584) 5.985)
Positive/uncertai  3.562 0.036 0.833 0.824
n resection (1.086- (0.167-
margin 11.685) 4.167)

OR: Odds ratio; EUS: Endoscopic ultrasound; FAP: Familial adenomatous polyposis;
BDS: Bile duct stent insertion; PDS: Pancreatic duct stent insertion; LGD: Low grade

dysplasia; HGD: High grade dysplasia.
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