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Background: Endoscopic papillectomy is a minimally invasive treatment for benign tumors of
the ampulla of Vater or early ampullary carcinoma. However, reported recurrence rates are
significant and risk factors for recurrence are unclear.

Objective: The aims of this study were to evaluate the efficacy and safety of endoscopic
papillectomy and to identify risk factors for recurrence and adverse events.

Methods: All patients who underwent endoscopic papillectomy at five tertiary referral centers
between January 2008 and December 2018 were included. Recurrence was defined as the
detection of residue on one of the follow-up endoscopies. Treatment success was defined as
the absence of tumor residue on the last follow-up endoscopy.

Results: A total of 227 patients were included. The resections were en bloc in 64.8% of

cases. The mean lesion size was 20 mm (range: 3-80) with lateral extension in 23.3% of
cases. RO resection was achieved in 45.3% of cases. The recurrence rate was 30.6%, and
60.7% of recurrences were successfully treated with additional endoscopic treatment.
Finally, treatment success was achieved in 82.8% of patients with a median follow-up time of
22.3months. R1 resection, intraductal invasion, and tumor size >2cm were associated with
local recurrence. Adverse events occurred in 36.6% of patients and included pancreatitis
(17.6%), post-procedural hemorrhage (11.0%), perforation (5.2%), and biliary stenosis (2.6%).

The mortality rate was 0.9%.

Conclusion: Endoscopic papillectomy is an effective and relatively well-tolerated treatment
for localized ampullary tumors. In this series, R1 resection, intraductal invasion, and lesion
size >2cm were associated with local recurrence.

Keywords: ampullary tumor, endoscopic papillectomy, endoscopic resection, post-ERCP

pancreatitis
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Introduction

Ampullary adenomas are rare entities, with a
prevalence of 0.1% according to autopsy studies.!
Symptoms are usually non-specific or related to
pancreato-biliary obstruction.>»?> The diagnosis
may also be made incidentally in asymptomatic
patients undergoing upper gastrointestinal endos-
copy or during a screening procedure in patients

with a genetic predisposition such as familial ade-
nomatous polyposis (FAP). Complete resection is
required for ampullary lesions, whether malig-
nant or not, due to the potential for malignant
transformation, according to the adenoma-ade-
nocarcinoma sequence.* Historically, the treat-
ment was based on surgery and was associated
with high morbidity and mortality.357 Two types
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of surgery can be performed, pancreaticoduo-
denectomy and surgical papillectomy, depending
on the stage of the lesion or history of previous
papillectomy.® Nowadays, endoscopic papillec-
tomy (EP) is considered the most interesting
alternative to surgery for the curative treatment of
ampullary adenoma, based on the previously
published promising results, which reported a
success rate of over 70%.%1° Recently, EP has
also been indicated for early ampullary carci-
noma, as it could be curative for Tis tumors con-
sidering that there is no lympho-vascular invasion
or lymph node metastasis at this stage.ll-13
Adequate staging is therefore recommended,
favorably by endoscopic ultrasound (EUS) and
abdominal magnetic resonance cholangiopancre-
atography for staging of ampullary tumors. In
addition, endoscopic indications for EP are
increasing, in particular, in patients with short
intraductal involvement or large lesions. Indeed,
thermal ablation, radiofrequency, or other
advanced endoscopic treatments allow curative
resections in these cases.!*

However, adverse events are more frequent after
EP than after other endoscopic procedures,? and
recurrence remains a main concern. Large-scale
studies are needed to determine the risk factors
for adverse events and whether they can be pre-
vented. Furthermore, the recurrence rate is
11.8% with variable risk factors.2

Thus, the primary aim of this present study was
to determine the treatment success rate after EP
for ampullary tumors. Secondary aims were to
identify risk factors for recurrence and adverse
events.

Methods

Patients

All consecutive patients who underwent EP at
five tertiary referral centers between January 2008
and December 2018 were included in this multi-
center, retrospective, observational study.
According to French law, it is not necessary to
seek the opinion of an ethics committee for a ret-
rospective study. The research was carried out in
accordance with the Helsinki Declaration.
Informed consent of the procedure modalities
and risks was collected in each patient. Patient
data were collected retrospectively using elec-
tronic patient records. Baseline patient data

included age, sex, American Society of
Anesthesiologic (ASA) score, circumstance of
detection (incidental, symptoms, follow-up of a
genetic predisposition), and ongoing anticoagu-
lant or antiplatelet therapy.

Ampullary lesions and EP

The results of initial biopsies and preoperative
evaluation by EUS were collected. Morphological
characteristics of lesions were size, presence of
lateral extension, or intraductal invasion. EP
could be performed with or without submucosal
injection at the discretion of the endoscopist. The
type of polypectomy snare and current were not
documented. The resection was qualified as en
bloc or piecemeal. Administration of rectal indo-
methacin and prophylactic pancreatic or biliary
stenting were also reported. The final histological
diagnosis and the quality of resection (lateral and
deep margins) graded as RO or R1 were collected
from the pathology reports. The different steps of
the procedure are described in Figure 1.

Definitions and outcomes

Patient follow-up was based on endoscopic exam-
inations, at a frequency set by the referring
endoscopist according to the appearance of the
EP scar and the results of biopsies. Patients with-
out at least one follow-up endoscopy were consid-
ered lost to follow-up. Recurrence was defined as
detection of macroscopic residue or histological
evidence of adenoma/adenocarcinoma on biopsy
during follow-up (true recurrence or insufficient
initial treatment). Further endoscopic procedures
(mucosectomy, radiofrequency, argon plasma
coagulation) were collected. Treatment success
was defined as complete excision of the lesion,
regardless of the number of sessions required and
detection of a recurrence in the follow-up period,
if this was amenable to endoscopic treatment
again (endoscopically managed lesions). It
included definitive resection, that is, lesions that
were definitively managed by a single endoscopic
session and did not require any adjunctive thera-
peutic approach, and remission after further
endoscopic procedures for local relapse identified
on subsequent endoscopies.

Adverse events
Adverse events were graded according to the
American Society for Gastrointestinal Endoscopy
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(ASGE) lexicon,! and their treatment if any were
recorded. Hemorrhage was defined as a decrease
in hemoglobin level of at least 2 g/dl or the need
for transfusion. Treatment could be medical,
endoscopic (sclerosis, clips, coagulation forceps,
hemostatic powder or gel), or radiological (embo-
lization). It was also investigated whether post—
endoscopic retrograde cholangiopancreatography
(ERCP) pancreatitis resulted in increased length
of hospitalization. Mortality was also recorded.

Statistical analysis

Quantitative data were described by mean and
standard deviation or median and interquartile
range (IQR); categorical data were described by
frequency and percentage. Risk factors for recur-
rence were analyzed using Cox proportional-
hazards models. The proportional-hazards
assumption was tested using Schoenfeld residuals.
Variables with p value<0.20 in the univariable
analysis were included in a multiple regression
model. Backward selection in the multivariable
analysis was then performed so that variables with
a p value<0.05 were kept in the final model.
Hazard ratios (HRs) were estimated with their
95% confidence interval (CI). Risk factors for ade-
nocarcinoma and adverse events were analyzed by
logistic regression, with the same variable selection
strategy. Analyses were performed using Stata ver-
sion 16.0 software (StataCorp, Texas, USA).

The reporting of this study conforms to the
STROBE statement.

Results

We included 227 patients (mean age:
61.0 = 14.8years; 52.9% male). Patient charac-
teristics are presented in Table 1.

Characteristics of the lesions and procedural

data

Lesion characteristics and procedural data are
shown in Table 1. At a previous examination, 165
lesions had been biopsied (72.7%). Preoperative
EUS was performed in 74.0% of patients, all of
whom had usT1NO lesions. The mean tumor size
was 20mm (range: 3—80). Pre-therapeutic evalu-
ation revealed lateral extension in 23.3% of cases
and intraductal invasion in 15.4% of cases.
Submucosal injection was performed in 54.6% of
cases. The resection was mainly en bloc (64.8%).

Figure 1. Example of an endoscopic papillectomy procedure for ampullary
adenoma with high-grade dysplasia: (a) Inspection of the lesion. (b)
Positioning of the snare at the oral side of the ampulla. (c] Capture of the
lesion and resection. (d) Retrieval of the resected specimen. (e] Inspection
of the scar: biliary orifice (left arrow) and pancreatic orifice (right arrow). (f)

Placement of a pancreatic stent and a biliary stent.

A pancreatic stent and a biliary stent were placed
in 70.9% and 23.3% of cases, respectively.

Regarding the histological diagnosis of the
resected specimen, 47.6% of the lesions were
ampullary adenomas with at most low-grade dys-
plasia, 33.0% high-grade dysplasia, and 10.5%
invasive adenocarcinoma. There were also 3.1%
hyperplastic or inflammatory lesions and 2.7%
various tumors (three gangliocytic paraganglio-
mas, two neuroendocrine tumors, and one
hamartoma). The papilla was considered normal
in histology analysis in 2.2% of cases. For two
patients, no pathology report was available. The
concordance rate of histological diagnosis
between standard biopsies and resected specimen
was 60.0%. Discrepancies were mainly due to
underdiagnosis (71%). For adenocarcinoma, in
particular, underdiagnosis by biopsy occurred in
72% of cases. Resection was described as RO in
45.3% of pathology reports.

Recurrence and endoscopic success

The median follow-up was 22.3months (IQR:
8.7-46.4). Eighteen patients were lost to follow-
up. The flow chart is presented in Figure 2.

Recurrence occurred in 64 patients (30.6%) with
a median time of recurrence of 6.8 months (IQR:
2.5-22.2). Most recurrences corresponded to R1
resection (73.4%). In multivariable analysis, fac-
tors associated with recurrence were lesion
size>2cm (HR: 1.80; 95% CI: 1.07-3.04;
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Table 1. Demographic, clinical, procedural, and
lesion characteristics in the 227 patients who

underwent endoscopic papillectomy.

Characteristics

Age (years), mean = SD
Sex, n (%)
Male
Female
ASA score, n (%)
1
2
3
4
Context, n (%)
Lynch syndrome
Familial adenomatous polyposis
Sporadic
Circumstances of detection, n(%)
Incidental
Acute pancreatitis
Cholestasis/cholangitis

Follow-up for genetic
predisposition

61148

120 (52.9)
107 (47.1)

82 (37.4)
103 (47.0)
34 (15.6)
0 (0.0)

4(1.8)
48(21.1)
175 (77.1)

134 (60.1)
12 (5.4)

25(11.2)
52 (23.3)

Anticoagulant/antiplatelet therapy, n (%)

Yes 45(19.8)

No 182 (80.2)
Withdrawal before resection, n (%) 41(91.1)
Tumor size (mm), mean (range) 20 (3-80)
Lateral extension, n (%) 53 (23.3)
Intraductal invasion, n (%) 35 (15.4)
Submucosal injection before 112 (54.6)
resection

Missing data 12
Type of resection

[Continued]

Table 1. (Continued)

Characteristics

En bloc 147 (64.8)
Piecemeal 80 (35.2)
Rectal indomethacin administration 31 (58.5)
Missing data 174
Stenting
Pancreatic 161 (70.9)
Biliary 53 (23.3)
Final histological diagnosis, n (%)
Normal histology 5(2.2)
Inflammatory lesion 7(3.1)
Low-grade dysplasia 108 (47.6)
High-grade dysplasia 75 (33.0)
Adenocarcinoma 24(10.5)
Neuroendocrine tumor 2(0.9)
Others (hamartoma, 4(1.8)
paraganglioma)
Unknown 2(0.9)
RO resection
Yes 102 (45.3)
No 123 (54.7)
Missing data 2

ASA, American Society of Anesthesiology; SD, standard
deviation.

p»=0.027), intraductal invasion (HR: 2.41; 95%
CI: 1.35-4.31; p=0.003), and R1 resection (HR:
2.04;95% CI: 1.11-3.74; p=0.022) (Table 2). In
136 patients, definitive resection was achieved
(65.1%). All patients who had a recurrence,
except for three patients lost to follow-up, under-
went further endoscopic procedures. These fur-
ther endoscopic procedures resulted in remission
in 37 patients (60.7%) with a median of 1.27 suc-
cessive treatments (IQR: 1-2). Twenty-four
patients could not be successfully treated with
endoscopic treatment alone at the end of the
study. Of these, 7 underwent additional pancrea-
ticoduodenectomy, while the remaining 17
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Endoscopic papillectomy

(n=227)

Deaths (n=2)
Pancreaticoduodenectomy (n=7)
Lost to follow-up (n=18)

Primary endoscopicsuccess

(n=136)

Recurrence
(n=64)

—{ Lost to follow-up (n=3) I

|

Endoscopicsuccess
(n=37)

Ongoing endoscopic management

(n=17)

Pancreaticoduodenectomy
(n=7)

Treatment success
(n=173)

Figure 2. Flow chart describing the study flow from endoscopic procedure to the end of follow-up.

Table 2. Univariable and multivariable analysis of factors associated with recurrence after endoscopic

papillectomy.

Variable Univariable Mutltivariable (n=186)
HR (95% ClI) p value HR (95% CI) p value

FAP/Lynch syndrome 0.65(0.37-1.14) 0.13
Tumor size (reference: <1 cm)

1-2cm 2.16 (0.90-5.20) 0.087

>2cm 3.65 (1.56-8.50) 0.003 1.80(1.07-3.04)  0.027
Lateral extension 1.82 (1.09-3.03) 0.021
Intraductal invasion 2.69 (1.53-4.72) 0.001 2.41(1.35-4.31)  0.003
Piecemeal resection 1.99 (1.22-3.26) 0.006
Histology (reference: normal)

Low-grade dysplasia 1.75 (0.24-12.94) 0.59

High-grade dysplasia 2.79 (0.38-20.73) 0.32

Adenocarcinoma 3.07 (0.38-24.86) 0.29
R1 resection 2.50 (1.14-4.43) 0.002 2.04 (1.11-3.74)  0.022

Cl, confidence interval; FAP, familial adenomatous polyposis; HR, hazard ratio.

patients were still undergoing endoscopic treat-
ment. Thus, treatment success was achieved in  definitive

173 patients (82.8%).

Of the 24 patients with adenocarcinomas, 8 had a
resection;

7 underwent additional

cephalic pancreaticoduodenectomy (CPD), among
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Table 3. Univariable and multivariable analysis of factors associated with a diagnosis of adenocarcinoma after

endoscopic papillectomy.

Variable Univariable Mutltivariable
OR (95% CI) p value OR (95% CI) p value

Circumstances of lesion detection (reference: incidental)

Follow-up for genetic 1.02 (0.31-3.42) 0.973

predisposition

Post-ERCP pancreatitis 4.00 (0.38-42.08) 0.248

Cholestasis/cholangitis 16.80 (5.96-47.37) <0.001
FAP/Lynch syndrome 0.49 (0.16-1.48) 0.206 19.7(7.03-55.3]  <0.001
Tumor size

1-2cm 4.99 (0.63-39.8] 0.13

>2cm 8.95 (1.14-70.6) 0.037 2.92 (1.13-7.52) 0.027

Cl, confidence interval; ERCP, endoscopic retrograde cholangiopancreatography; FAP, Familial adenomatous polyposis;

OR, odds ratio.

Table 4. Adverse events of endoscopic papillectomy
in the 227 patients who underwent endoscopic
papillectomy.

Adverse events n (%)
Post-ERCP pancreatitis 40 (17.6)
Increased length of stay 18 (53.0)
Missing data 6
Hemorrhage 25(11.0)
Endoscopic management 9 (36.0)
Artery embolization 1(4.0)
Perforation 12 (5.2)
Biliary stenosis 6(2.6)
Total 83 (36.6)

ERCP, endoscopic retrograde cholangiopancreatography.

them 2 died after surgery; and 1 patient was lost to
follow-up. Eight patients underwent additional
endoscopic treatment: 2 patients had a remission; 4
could not have complete treatment, among them 1
underwent CPD; and 2 were lost to follow-up. As a
result, treatment success occurred in 10

early ampullary adenocarcinomas. In multivariable
analysis, factors associated with adenocarcinoma
were cholestasis or cholangitis (HR: 19.7; 95% CI:
7.03-55.3; p<<0.001) and tumor size>2cm (HR:
2.92;95% CI: 1.13-7.52; p=0.027) (Table 3).

Recurrence-free survival was not significantly dif-
ferent between centers (p=0.77).

Adverse events of EP

The rate of adverse events was 36.6% (n=283)
(Table 4). The main adverse event was post-
ERCP pancreatitis (17.6%), which increased the
length of hospital stay in half the cases (53%).
Prophylactic pancreatic stenting significantly
reduced the risk of pancreatitis (HR: 0.41; 95%
CI: 0.20-0.66; p<<0.014). The second most
common adverse event was hemorrhage (11.0%),
which required endoscopic management in 36%
of cases and embolization in only one case (4%).
Lesion size > 2 cm was the only factor associated
with hemorrhage (HR: 3.31; 95% CI: 1.41-7.79;
$»<0.006). Other adverse events were perforation
(5.2%), for which no risk factor could be identi-
fied, and biliary stenosis (2.6%). No cases of
cholangitis were reported. The mortality rate was
0.9%; all deaths were caused by severe post-
ERCP pancreatitis with multi-organ failure.
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The rate of patients with at least one adverse
event was not significantly different between
patients with sporadic lesions (31.4%) and
patients with a genetic predisposition (32.7%;
»=0.86).

Discussion

EP is a challenging treatment of relatively rare
entities, ampullary adenomas, and early ampul-
lary adenocarcinomas, that is generally performed
by experts in tertiary centers. Thus, our study of
227 patients is the largest series of EP performed
to date to our knowledge. In our study, the recur-
rence rate was 30.6%, with treatment success in
82.8% of patients, achieved after a single defini-
tive endoscopic session in 65.1% of patients.
Adverse events occurred in 36.6% of patients and
severe post-ERCP pancreatitis in about 8%.

Pre-therapeutic evaluation before EP is essential;
however, the accuracy of biopsies is low. In our
study, the concordance rate of biopsy specimens
with post-papillectomy specimen was only 60.0%,
which is similar to previous studies.!6:17 Careful
examination and multiple biopsies targeting sus-
picious areas (erosions or bleeding areas, archi-
tectural disorganization) of ampullary lesions at
initial endoscopy are necessary to increase histo-
logic yield and reduce false-negative rates. A sec-
ond reading by an experienced pathologist may
be recommended. The recent European Society
for Gastrointestinal Endoscopy (ESGE) guide-
lines recommend not performing EP when ade-
noma is not proven,® as normal or inflammatory
tissue was found in the post-EP histological anal-
ysis in 8-13% of cases in other retrospective
series.!819 Consistently, 5.3% of final histological
diagnoses were consistent with normal or inflam-
matory lesions in our series.

The optimal selection criteria for curative endo-
scopic treatment of ampullary tumors have been
clarified by the recent ESGE guidelines, which
recommends pancreaticoduodenectomy for T1
tumors and considers transduodenal ampullec-
tomy or EP for Tis tumors.8 Several recent stud-
ies have shown that endoscopic treatment can be
curative in well-differentiated adenocarcinomas
without invasion of the duodenal submucosa or
lympho-vascular infiltration and with an intra-
ductal invasion of less than 1cm.!'"!3 In our
study, 10 of the 24 adenocarcinomas were suc-
cessfully treated by EP; however, the stage was

not known due to the retrospective nature of the
data. Interestingly, the malignant nature of the
lesion did not emerge as a risk factor for recur-
rence. In contrast, cholestasis or cholangitis at
diagnosis and lesion size >2cm were associated
with malignancy, suggesting that the presence of
these factors requires accurate pre-therapeutic
evaluation, en bloc resection, and close follow-up.
In our study, pre-therapeutic EUS was performed
in 74.0% of patients. The use of intraductal ultra-
sound (IDUS) could be more accurate in visual-
izing the mucosal layers compared with
conventional EUS. Indeed, for T1 lesions, the
accuracies of IDUS and EUS are 86% and 62%,
respectively.l720 However, the accessibility of
IDUS still limits its use.

With regard to the resection technique, we found
a high rate of submucosal injection (54.6%) com-
pared with the rate of lesions with lateral duode-
nal extension (23.3%), which are conventionally
the only ones requiring submucosal injection.
These discordant results are probably related to a
center effect. Indeed, in one center, 91.5%
(n=175/82) of EPs were performed with submu-
cosal injection regardless of lateral extension.
Some studies have suggested that submucosal
injection was associated with more frequent resid-
ual tumor and shorter recurrence-free survival,
and did not reduce post-procedural adverse
event.21:22 The simple snare technique is now rec-
ommended, except for laterally spreading ampul-
lary tumors.® Notably, an association between
recurrence rate and submucosal injection was not
identified in our study. A relatively high rate of
biliary stenting was also observed (23.3%); this
procedure is usually performed to reduce the risk
of cholangitis and biliary stenosis, but these events
are rare and the evidence in favor of biliary stent-
ing is weak.?

With a treatment success rate of 82.8%, this series
confirms that EP is an efficient curative treatment
for benign lesions and early adenocarcinomas of
the papilla of Vater. Previous studies have
reported a median success rate of 72.5%, with a
recurrence rate of 11.8%.2 Differences between
studies result in part from the heterogeneity of
inclusion criteria and the definition of success.
Some studies define success as complete RO
resection without recurrence during follow-up,%23
whereas in this real-life series, success was defined
as the absence of residual tumor at the end of
follow-up, regardless of any recurrence during
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follow-up, as it can be efficiently treated by endo-
scopic treatment.?%25 In fact, in our study, 60.7%
of recurrences were successfully treated with
additional endoscopic treatment. This rate might
be underestimated because some patients at the
end of study were still undergoing endoscopic
treatment for recurrence and might be cured after
several endoscopic sessions.

The recurrence rate in our study was 30.6%,
which is higher than previously reported.? This
could be explained by the high rate of R1 resec-
tions (54.7%) and piecemeal resections (35.2%).
Indeed, the lesions in our study were significantly
larger than in previous studies (20mm versus
15.7mm),? making en bloc resection and conse-
quently RO resection more difficult. However,
this recurrence rate is probably overestimated as
the diagnosis of recurrence was sometimes based
on the detection of a macroscopic residue at the
follow-up endoscopy, without systematic biop-
sies. Thus, a simple inflammatory scar tissue
could be overly considered as an adenomatous
residue. Endoscopic follow-up is essential because
recurrence can occur up to 65 months after resec-
tion.2¢ In our study, the median time to recur-
rence was 6.8 months with a median follow-up of
22.3months. In some patients, recurrences
occurred after normal follow-up endoscopies
(n=9) and up to 54months after EP. However,
the risk factors for recurrence are not well defined.
Ridtitid ez al.2% have shown that jaundice at diag-
nosis, intraductal invasion, piecemeal resection,
and adenocarcinoma were associated with recur-
rence. In some studies, lesion size was also a risk
factor.?7-28

In our study, the factors associated with recur-
rence in multivariate analysis were R1 resection
(HR: 2.04), intraductal invasion (HR: 2.41), and
lesion size>2cm (HR: 1.80). Indeed, large
lesions are more often resected in a piecemeal
fashion leading to a higher risk of incomplete
resection. In addition, EP is frequently incom-
plete in case of intraductal invasion with residual
endobiliary dysplasia. However, endobiliary radi-
ofrequency has been reported as an effective addi-
tional therapy for the treatment of residual
endobiliary adenomas, with success rates of
70%.%° Intraductal invasion should not be a con-
traindication to EP but should prompt therapeu-
tic discussions. If endoscopic resection is chosen,
close follow-up and additional radiofrequency
treatment may be suggested, especially for

inoperable patients. Thus, close follow-up should
be performed with a first endoscopy within the
first 3months, at 6 and 12months after EP.8
Thereafter, annual follow-up should be extended
for at least 5years, especially in case of initial R1
resection, lesion > 2 cm, or intraductal invasion.

Although EP remains less morbid than surgery, it
is a technique with a higher rate of adverse events
than other endoscopic procedures. In the litera-
ture, the adverse events rate is 24.9%, while mor-
tality is rare, less than 0.3%.216:17:26 In our study,
the adverse events rate was 36.6%. Although this
rate is high, most adverse events were moderate
and accessible to medical or endoscopic treat-
ment. The two main adverse events were post-
ERCP pancreatitis (17.6%) and hemorrhage
(11.0%). Previous studies have shown that pro-
phylactic pancreatic stenting and rectal indometh-
acin administration significantly decreased the
risk of post-ERCP pancreatitis in high-risk
patients.2:30-32 In our study, only pancreatic stent-
ing was significantly associated with a reduced risk
of post-ERCP pancreatitis (HR: 0.41). The retro-
spective nature of the study prevented us from
investigating why only 70.9% of patients under-
went pancreatic stenting. Similarly, the use of rec-
tal indomethacin did not appear to be a protective
factor for post-ERCP pancreatitis, probably due
to underreporting. Current guidelines recom-
mend pancreatic stenting and rectal indomethacin
administration to prevent the risk of post-ERCP
pancreatitis.833 For post-procedural hemorrhage,
the only risk factor identified was lesion size > 2 cm
(HR: 3.31). Lateral extension did not significantly
increase the risk of bleeding. A possible explana-
tion could be that submucosal injection was often
associated with adrenaline, which facilitates local
hemostasis after resection. The perforation rate
and mortality were 5.2% and 0.9%, respectively,
too low to determine significant risk factors. Death
occurred only in patients with severe post-ERCP
pancreatitis, emphasizing the need for pancreatitis
prophylaxis.

This study is important for several reasons. First,
as one of the largest series published, it provides
new data on this procedure. As highlighted by a
recent expert consensus based on a Delphi pro-
cess,3%35 data are scarce on this relatively rare
procedure, with randomized prospective studies
difficult to build, making consensus difficult to
achieve. In this context, retrospective data are
useful as they help evidence-based decisions, and,
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in the future, enable to perform meta-analyses. In
addition, it provides new analyses on risk factors
of recurrence and adverse effects enabled by its
statistical power. The main limitation of this real-
life study is its retrospective nature, resulting in a
heterogeneous endoscopic follow-up and report-
ing. While some patients were followed closely
and over a long period of time (several years),
others were followed only for a few months.
However, the median follow-up time
(22.3months) remained longer than the median
time to recurrence (6.8months). In addition,
despite a high number of patients, sub-group
analyses may have been underpowered to demon-
strate significant differences.

In conclusion, this large cohort adds to the evi-
dence that EP is an effective treatment for ampul-
lary adenomas and early ampullary carcinoma.
Recurrence was more common in case of Rl
resection, intraductal invasion, and size larger
than 20mm, but subsequent endoscopic treat-
ment was often feasible. However, endoscopists
should be trained in the prevention and manage-
ment of adverse events because EP remains a
relatively risky procedure.
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